Why do Adipose Derived Stem Cells seem to survive for weeks up to months after
implant vs Perinatal Stem Cells that seem to have limited survival time?

First let’s look at the basic difference between ADSCs and PRCs.

Allogeneic adipose derived stem cells (ADSCs) are stem cells that are harvested from a
donorvialiposuction utilizing a process called stromalvascular fraction (SVF) and implanted
into a recipient. The longevity of the ADSCs in the recipient's body can vary depending on
several factors such as the condition being treated, the age and health status of the
recipient, and the quality of the ADSCs.

Perinatal Stem Cells (PRCs) are stem cells that are harvested from a maternal donor or new
“Mama” via a placenta, umbilical cord, or the amniotic family be it the membrane or the
amniotic fluid. The longevity of PRCs in the recipient’s body can vary depending on several
factors such as those factors that affect the longevity of ADSC's.

One of the problems with allogeneic perinatal stem cells is that they do not tend to survive
very long once implanted. That means that many of the benefits such as the creation of
progenitor cells, and other such cell replications such as that differentiation into different
cell types has a very limited time to occur in the human body. This is part of the reason why
some stem cell physicians, doctors and researchers implant mass amounts of stem cells
hoping that some of the stem cells will survive and that cell replication and the positive
effects of such replication will afford the body all the healing properties of stem cells. This
also means that mass amounts of extracellular vesicles such as exosomes and other EV's
are only produced for a limited amount of time by the stem cells being implanted. One paper
suggests that one MSC could produce as much as 1 billion exosomes or extracellular
vesicles from 30 to 200 nanometers per day. However, if the perinatal stem cells only survive
for a few hours or even one day you're still going to get as many as trillions of exosomes but
it's going to only go on for a short period of time as those perinatal stem cells or most of them
will probably perish. The mass production of EV’s that such live Stem Cells will produce is
still a tremendous positive in that such EV production will continue as if the subject were
being give dozens to 100’s of Exosome injections or [V’s as long as the stem cells are viable.
Another article suggested one MSC could generate as many as 17 million exosomes per
hour. 10 million lives cells that remained viable for just 6 hours would produce so many
exosomes that a standard calculator would not have enough space on the screen to display
the number. 10 million x 17 million is a lot of digits but the easy answer is 170 trillion
exosomes per hour.



Why do Adipose Derived Stem Cells or ADSCs seem to survive much longer when
implanted?

Research suggests that allogeneic ADSCs can survive and function for weeks to several
months after implantation, but their longevity may be affected by the presence of animmune
response from the recipient's body. Now how would we calculate the number of exosomes
produced over 3 days, a week, 3 weeks or several months which appears to be very possible.

Adipose-derived stem cells (ASCs) and perinatal stem cells (PSCs) have different
characteristics that can impact their survival after allogeneic transplantation.

One possible reason why ASCs appear to live longer after transplant is that they have a
higher capacity for self-renewal and differentiation, which allows them to differentiate into
the specific cell types in the new tissue environment and adapt to changing conditions.
Additionally, ASCs may be more resistant to oxidative stress and other environmental
factors that can harm or kill cells, which can lead to longer cell survival after transplant.
Remember ASCs live in the human body, are extracted from superficial subcutaneous
adipose and are influenced by different stress factors, inflammation and other
environmental influences that implanted PSCs would be experiencing for the first time at
implant or introduction. PSCs exist outside and/or are connected to the fetus prior to birth.
Both ASCs and PSCs originate from substantially different environments.

In contrast, PSCs have been shown to have a lower capacity for self-renewal and
differentiation, which may limit their ability to survive and thrive in different tissue
environments. Additionally, PSCs have been reported to be more susceptible to cellular
senescence, or the loss of cell division ability, which can limit their survival and growth
potential after transplant.

Overall, while both ASCs and PSCs have been used successfully in allogeneic stem cell
transplant, the differences in their characteristics and behavior may contribute to the
observed differences in survival and efficacy after transplantation.

Articles that discuss the challenge of allogeneic stem cell survival after
transplantation:

1."Allogeneic mesenchymal stem cell infusion for the stabilization of focal
segmentalglomerulosclerosis," published in Biological Blood Marrow Transplantation in
2010, reports that the half-life of allogeneic mesenchymal stem cells is short, with only a
small number of cells surviving one week after infusion.

2."Safety and feasibility of umbilical cord mesenchymal stem cells in patients with spinal
cord injury: a double-blind randomized controlled trial," published in Clinical Trials in 2016,



finds that allogeneic umbilical cord mesenchymal stem cells have a limited survival time
after transplantation, and only a few cells can be detected in the lesion.

3. "Allogeneic mesenchymal stem cells in combination with hyaluronic acid for the
treatment of knee osteoarthritis: results of a randomized, double-blind, controlled clinical
trial," published in the Journal of Arthroscopy and Joint Surgery in 2016, reports that
allogeneic mesenchymal stem cells have a short lifespan after transplantation and may
require multiple injections to achieve therapeutic effects.

4. "Immunogenicity and immune modulation of allogeneic and autologous mesenchymal
stem cells derived from umbilical cord" published in Stem Cells and Development in 2015,
demonstrates that allogeneic mesenchymal stem cells have a limited survival time after
transplantation and may elicit an immune response in the recipient, which can further
reduce their survival.

Articles that suggest allogeneic ADSCs can survive for weeks after implantation:

1. "Allogeneic Adipose Tissue-Derived Stem Cells in a Gelatin Scaffold for Cartilage Tissue
Engineering," published in Tissue Engineering Part Ain 2013 reports that allogeneic ADSCs
can survive for up to 4 weeks after implantation into a gelatin scaffold in vivo, based on
histological analysis and gene expression studies.

2. "The Use of Adipose-Derived Stem Cells in a Paracrine-Based Engineered Cartilage,"
published in the Annals of Biomedical Engineering in 2013, demonstrates that allogeneic
ADSCs can be used to create a paracrine-based engineered cartilage construct that can
survive for several weeks in vitro.

3. "Immunogenicity and immune modulation of allogeneic and autologous mesenchymal
stem cells derived from umbilical cord Wharton's jelly," published in Stem Cells and
Developmentin 2015, shows that allogeneic ADSCs derived from umbilical cord Wharton's
jelly can survive for several weeks after implantation into mice, based on imaging studies
and cytokine analyses.

4.In a 2015 review article published in Stem Cells International, the authors discuss the
differences in characteristics between ASCs and PSCs, including their self-renewal and
differentiation capacity, and how these differences could impact their therapeutic potential
and survival after transplantation.

5. A 2017 study published in Stem Cell Research and Therapy compared the survival of
ASCs and PSCs in a mouse model of heart tissue injury. The results showed that ASCs had
better survival rates than PSCs and were able to differentiate into the appropriate cell



types, suggesting that their higher differentiation capacity could be a contributing factor to
theirimproved survival.

7. Another study published in 2020 in Stem Cells International explored the mechanisms
underlying the differences in survival between ASCs and PSCs after transplantation in a rat
model of spinal cord injury. The results suggested that ASCs were more resistant to
oxidative stress and had superior survival rates compared to area one week after infusion.

Articles that discuss the number of exosomes produced by MSCs:

1. "Quantitative Analysis of Mesenchymal Stem Cell Exosomes: What Is the Optimal
Approach?" (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5586122/) - This article
discusses the different methods for quantifying exosomes and presents data on the
amount of exosomes produced by MSCs.

2. "Exosome production by mesenchymal stem cells"
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6028883/) - This article discusses the
factors that affect exosome production by MSCs and presents data on the amount of
exosomes produced under different conditions.

3. "Mesenchymal stem cell-derived exosomes: a new hope for the treatment of
osteoarthritis" (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7144782/) - This article
discusses the potential of MSC-derived exosomes for treating osteoarthritis and presents
data on the amount of exosomes produced by MSCs.

4. "Production of Mesenchymal Stromal Cell-Derived Extracellular Vesicles: A New Cell-
Free Approach to Regenerative Medicine"
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5414445/) In this article, they provide
data showing that MSCs in culture can produce up to 17 million EVs per day, with a size
range of 50-500 nm.



