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[ Adult Stem Cells }

{ Post Partum Birth }

Tissues




Mother/Donor
Donor’s provide full consent and undergo
comprehensive panel festing to determine
donor eligibility.

Birth/Collection

Donated tissue is collected by a licensed
professional at time of bith and shipped
overnight to our laboratory.

Processing
Upon receipt of tissue Invilrx lab fechnici
utiize Invitrx proprietary methods to
tissue.

Cryopreservation

During processing a cryopreservative is
intfroduced to the tissue. This allows the
tissue to be stored at -80°C.

Quarantine
Newly processed allografts are quaranti

foropenodofMoweekspendlnglnwnd\
the fissue is tested for infectious disease and
microbial contfamination.

Release

Quality Assurance identifies allograft to
have passed all required tesfing including
infectious disease and microbial testing.




Bone Marrow Stem Cells

(HSC)

Bone marrow

Blood stem cell

J HSC

Platelets Myeloid
stem cell

Eosinophil \ /

Lymphoid
stem cell

N

> v

Basophil iy
R ot Monocyte T-cell B-cell

Neutrophil



Bone Marrow Aspiration & Concentration - BMAC

FDA Approved

PROS:
0 Autologous

CONS:

O painful

0 time consuming
O risk of infection
0 mainly HSCs

53




Stem Cell Fitness mscs

Newborn: 1/10,000

Mesenchymal stem cells (MSCs) are ADULT STEM CELLS traditionally found in the bone
marrow. However, M5Cs can also be isolated from other tissues including discarded cord blood
and umbilical cord tissve from donors following normal C-section births. Multipotent stem
cells, MSCs differentiate to form adipocytes, cartilage, bone, tendons, muscle, and skin.

Teen: 1/100,000

MSCs Per Marrow Cells

30 YRS: 1/250,000 50 YRS: /400,000
[

Age (years)
B Newbom MBTeen W30YRS ©50YRS HM60+YRS

60+ YRS: ¥%2,000,000

Chart adapted from: Caplan, Al. 2007. Adult Mesenchymal! Stem Cells for Tissue Engineering Versus Regenerative Medicine: fournal of Cellular Physiotogy.
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Adipose Stromal Vascular Fraction

Good source of older adult Isolation of MISC from adipose tissue

CONS: S — l

o ) e Enzymatic disruption by e Separation/purification by
O palnful collagenase centrifuging and filtering

0 time consuming

0 risk of infection

O potential tumor
promoter

MSCs. e Mechanical disruption

> .
PROS: L

0 Autologous




More likely to have
accumulated cellular
damage
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Less vigorous response

Require typing and
Cross matching

1:2,000,000 (scarce)
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Post Natal Adult Mesenchymal Stem Cells

Placenta

Amniotic
sac

Chorion

Amnionl

Amniotic
fluid

Umbilical cord

Stem Cells found in Cord Tissue

Cord Lining - CLSCs
P : Epithelial cord lining stem cells

Cord blood- HSCs, MSCs

& VSELs

Haematopoietic stem cells

& Mesenchymal stem cells

@l Very small embryonic like stem cells

Endothelium - HUVECs

Wharton's Jelly
Human umbilical vein endothelial cells

- MSCs & UCMs

Mesenchymal stem cells

Umbilical cord matrix  perivascular Region - HUCPVs
Human umbilical cord perivascuar cells
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Post Natal Mesenchymal Stem Cells gg,‘

Robust

Less likely to have
genetic errors

Not the same as
mature adult

Immune
Priviledged

1:10,000 (Plentiful)

Fan M. The effect of age on the efficacy of human mesenchymal stem cell transplantation after a
myocardial infarctation. Rejuv Research 2010.




Post Natal Mesenchymal Stem Cells

0 MSC from young individuals can undergo

neuroectodermal differentiation in vitro, but
MSC from elderly patients cannot

Heremann A. Age dependent neuroectodermal R
differentiation capacity of human mesenchymal stromal /
cells: limitations for autologous cell replacement strategies. |
Cytotherapy, 2010.

O«

Adult MSC are exposed to a lifetime of factors, eg NSAIDS -- may inhibit

MSC chondrogenic differentiation and disrupt endochondral bone formation.

Pountos I. NSAIDS inhibit in vitro MSC chondrogenesis: implications for mechanisms of bone
formation inhibition in man. J of Cell and Mol Medicine2011.
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Post Natal Mesenchymal Stem Cells &3

Lifestyle affects the quality of MSCs -

animal study where mice fed a high fat diet
had a lower endothelial differentiation

potential in vitro vs control group. y
Lamontgne V. High-fat diets-induced metabolic alterations /

alter the differentiation potential of adipose tissue -derived
stem cells. Open J of Endocr & MetabolDis, 2013.

Osteogenic potential impaired in obese patients, and diminished capacity of
adult stem cells to form a vascular network in patients with metabolic
diseases such as DM

Roldan M. Obesity short-circuits stemness gene network in human adipose multipotent stem cells.
The FASEB Journal 2011.

Rennert RC. Diabetes impairs that angiogenic potential of adipose-derived stem cells by selectively
depleting cellular subpopulations. Stem Cell Research & Therapy.2014.



Measure Bone Marrow
Proliferative Growth arrest at
capacity pass 11-12
Growth Rate/ Moderate
Doubling Time

Colony Forming | Moderate
Ability

Senescence 11%
(Passage 6)

Anti-Inflammation Some

Adipose Tissue

Growth arrest at
pass 11-12
Lowest

Lowest

13%

Some

Umbilical Cord
Blood

Growth arrest at
pass 14-16
Highest

Highest

0%

Greatest

Hye JJ. Comparative analysis of human MSC from bone marrow, adipose tissue, and umbilical cord blood

as sources of cell therapy. Int J Mol Sci 2013



Measure Bone Marrow Umbilical Cord Blood

Collagen Formation* 1x 3X
Mineralization in bone Moderate Highest

culture**

Size of chondrogenic Small Large

pellets

*Fong CY. Human umbil i cal cord Whartondés jelly st

when grown in nanofibrous scaffolds and in sequential two-stage culture medium environment. Stem Cell
Rev & Report, 2012.

**Baksh D. Comparison of proliferative and multilineage differentiation potential of human mesenchymal stem
cells derived from umbilical cord and bone marrow stem cells, 2007.



Measure Adipose Tissue

Effect of Tumor Promoted Inhibited
Growth*

Apoptosis* Mild Stronger

Teratoma/Tumors Not Induced

Abrogate Solid YVes
tumors

*Akimoto K. Umbilical cord blood derived MSCs inhibit, but adipose tissue-derived MSCs promote
glioblastoma multiforme proliferation. Stem Cells & Development, 2012.

Gaut haman K. Human wumbilical cord Whartonodés jelly
vitro. J Cell Biochem, 2012.






