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Are you expecting

a baby
now?

If you are expecting a baby, your pregnancy presents
you a unique opportunity to save one of nature’s
best gifts to give your family members more medical
treatment options when needed.

Cord blood and cord lining banking are becoming
increasingly popular as people seek greater control
of their own health. You can too, upon the delivery of
your baby. This evidence-based leaflet on cord lining
has been put together to help you make an informed
decision.




Quick Facts about Cord Lining

N

\

2\

Cord lining stem cells have immune-modulating
characteristics. Therefore matching of stem cells between
donor and the patient may not be required, which makes
them useful for both your baby and other members in the
family.

Cord lining contains two types of powerful stem cells:
Mesenchymal Stem Cells (MSC) and Epithelial Stem Cells
(EpSC) as opposed to only MSC from Wharton’s Jelly, another
part of the umbilical cord.

With cord lining stem cells, your baby and family members
will have more treatment options in the future, especially for
disorders* that are incurable today such as stroke and heart
attack. MSC can also help increase the success rate of a cord
blood transplant.

Cord lining is a richer and denser source of stem cells
compared to the Wharton’s Jelly tissue so theoretically

the desired number of cells required for treatment can be
achieved at a much faster rate. Moreover, cells from cord
lining grows faster as compared to those in Wharton’s Jelly
and hence, it will be more beneficial in treatments that are
time sensitive which will require a shorter waiting time for
cell growth'.

When you store cord lining for your baby and family, you are
storing the original source of stem cells, which can be used to
support multiple medical treatments whenever needed.
Using cryogenic preservation technique, the therapeutic
value of cord lining stem cells is preserved until the need for
treatment arises.

Your baby only has one chance in a lifetime to have his/her
cord lining collected as this painless and harmless process
must be done at birth.
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*in clinical trials

1. M. Stubbendorff T. Deuse, X. Hua et al., “lImmunological properties of extraembryonic human mesenchymal
stromal cells derived from gestational tissue,” Stem Cells and Development, vol. 22, no. 19, pp. 2619-2629,
2013.




About Cordlife’s Preferred

Technical Protocol
Parameter

Source of stem Cord lining (patent protected ~ Wharton’s Jelly
cells source)
Final form of Tissue Cells
cryopreserved
product
High yield v X

20 million cells? per cm? 54,000 cells® per

cmd

MSC population v v
EpSC population v X
Will cryopreserved v X
s min s Tests are important to
for biomarkers, determine the identity of
cell viability, cells isolated and whether

proliferation and cord lining has been stored
sterility after 4 properly to support future
LGS0l e 2 medical treatments.

R EUORCI[IE Explant culturing: through Enzymatic
incubation of tissue to prevent digestion through
possible cellular damage destruction of

extracellular
meshwork of tissue

to isolate cells

Cell yield* at 2.83 times* more cells than ~ Lower than explant
passage 0 (P0) enzymatic digestion culture

Tests performed v Count of cells Only some of the
on isolated & tests are conducted
expanded cells v Cell type/s confirmation
using MSC and/or EpSC
biomarkers
v Cell viability

v Sterility testing
v Endotoxin analysis

v Mycoplasma analysis

2. Lim, Phan et al. “Epithelial and Mesenchymal Stem Cells From the Umbilical Cord Lining Membrane”, Cell
Transplantation, Vol. 23, 2014; pp. 497-503.

3. Christodoulou et al. Comparative Evaluation of Human Mesenchymal Stem Cells of Fetal (Wharton’s Jelly) and
Adult (Adipose Tissue) Origin during Prolonged In Vitro Expansion: Considerations for Cytotherapy”, Stem Cells
International 2013 (2013): 1-12.

4. Jong Hyun Yoon et al. “Comparison of explant-derived and enzymaticc digestion-derived MSCs and the growth
factors from Wharton’s Jelly”; BioMed Research International; vol. 2013; pp 1-8.




*Why is it important®?

One of the key factors for successful
cellular therapy is the amount of
cells available for transplantation

to provide a therapeutic effect.
The cells from early passages are
preferred for cellular therapy to
prevent tumour formation.

5. S.Halfon, N.Abramov, B.Grinblat, and I.Ginis, “Markers distinguishing mesenchymal stem cells from
fibroblasts are downregulated with passaging”, Stem Cells and Development, vol. 20, no. 1, pp.
53-66, 2011.




What is
Umbilical
Cord?

Umbilical cord is the connecting cord from the
developing embryo or foetus to the placenta which
allows blood to carry oxygen and nutrition to the baby
in the womb. After the baby is delivered, the umbilical
cord is cut and normally discarded with the placenta
as medical waste until researchers became aware of
its medical potential.
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Fig. 1 Cross-section of an umbilical cord




What is
Cord Lining?

Other than containing cord blood, umbilical cord also
contains Wharton’s jelly, umbilical arteries, allantoic duct
and an umbilical vein. These components are protected
by a sheet-like membrane known as cord lining. Most
companies use an open-source technique known as
enzymatic digestion to isolate mesenchymal stem cells
(MSC) from Wharton’s jelly. Cordlife however, adopts a
patented technology using explant culture method to
isolate two important types of stem cells including MSC
and epithelial stem cells (EpSC) from cord lining. This
gives you and your family the access to more treatment
options in the future.

If I have decided to store my baby’s cord blood, do | need to store cord
lining too?

Yes, we recommend you to store both cord blood and cord lining
stem cells as each type of stem cells has unique healing ability.
By storing all types of stem cells found in cord blood and cord
lining, you are preserving a set of unique biological resources that
is equivalent to a “self-repair kit” for your child and possibly, other
family members.




Applications with

MSC and EpSC

The table below outlines some of the potential applications with cord
lining stem cells evaluated in more than 450 clinical trials® today. Most
of these conditions have limited treatment options today. As clinical
research continues to take place globally, this list will grow with time.

Disorders investigated in MSC Clinical Trials
(more than 450 trials currently)

a D
e Tissue repair

e Stroke

e Heart failure

e Alzheimer’s disease

e Parkinson’s disease

e Spinal cord injury

e QOrthopaedic indications

(bone, cartilage, tendon repair)
e Liver failure

e Immune modulation or reconstitution
e HIV
e Type 1 diabetes
e Graft versus host disease (GvHD)

¢ HSCs engraftment support
e Shorten time of engraftment
e Reduce immune system complications

\\ .
Disorders investigated in EpSC Clinical Trials
a A\
e Soft tissue repair
e Skin wounds
e Qcular surface disorders
e Persistent epithelial defect
e Replacement of insulin-producing cells
for diabetic patients
° Haemophilia
Y,

6. https://www.clinicaltrials.gov/ct2/results?term=mesenchymal+stem-cells&Search=Search. Last assessed
January 2015.




MSC

Application Reports

MSC and Skeletal Repair

o Treatment for knee cartilage damage was conducted by National University Hospital,
Orthopaedic Surgery of Singapore;

e Since 2006, 35 patients with worn knee cartilage underwent injection of autologous
ex-vivo expanded MSC from bone marrow;

o Patients were reported to have improvements in quality of life such as regaining abil-
ity to climb stairs and reduction of pain.

Source: The Straits Times, Singapore — August 2009

MSC in Heart Attack 7~

* 69 heart attack patients were treated;

Plague build-up
in the coronary
artery blocking
blood flow

and oxygen to
heart

¢ Following angioplasty, doctor directly injected
patients’ damaged heart site with MSC
harvested from patients’ own bone marrow;

® Results showed significant improvements in
patients’ left ventricular function.

L Damage and death to heart tissue shown in purple J

Source: Chen SL et al. Improvement of cardiac function after transplantation of autologous bone marrow
mesenchymal stem cells in patients with acute myocardial infarction. Chinese Medical Journal 2004 117(0):
1443-1448.

EpSC

Application Reports
.\ EpSCand Wound Healing

o Treatment trial was conducted by Singapore General
Hospital, Burn Centre;

e 3 patients with 10 skin wounds were treated with
autologous and allogenic skin epithelium (keratinocytes)
cultured and transplanted with polymer dressing aid;

e Rapid re-epithelialization, closure and healing of
wounds observed.

Source: Tay AG et al. Cultured subconfluent keratinocytes on wound polymer dressings in the treatment of burns
and chronic wounds. Wounds 2000 12(5):127-133.

EpSC and Ocular Surface Disorders

e Treatment trial was conducted by Singapore Eye
Research Centre;

e 7 patients in Singapore with various ocular surface
disorders received treatment;

"
e Autologous harvesting and cultivation of . )

conjunctival epithelial stem cells were used;

e Transplantation of cultured stem cells on human
amniotic membrane;

o All 7 patients fully recovered: disease resolution
and complication free.

L J

Source: Tan DT et al. Reconstruction of the ocular surface by transplantation of a serum-free derived cultivated
conjunctival epithelial equivalent. Transplantation 2004 77(11): 1729-1734.




Harness the Power of Cord Lining
wih Cell:. sptima”

{ Two types of |
stem cells 2

MSC Y7 EpSC

Mesenchymal Epithelial Stem
Stem Cells Cells

Patented Technology with 20 Patent Protection granted
and 6 more pending

\N
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Cordlife is Singapore’s only Authorised Company with CellOptima™.

More than 20 years ago, bone marrow was found to contain MSC,
then Wharton’s Jelly from the umbilical cord was found to contain
MSC as well. More recently, a team of award-winning doctors and
scientists from Singapore made significant inroad in the world with
the discovery of two powerful stem cell types: MSC and EpSC, from
cord lining. Together, the Cambridge and Stanford University trained
duo developed a unique technology known as CellOptima™, designed
to harvest and multiply stem cells from cord lining. This revolutionary
discovery subsequently led the team to receiving patent grants from
20 countries including the United States, China, Singapore, Hong Kong
and patent grants from another 6 countries are still pending for final
approval. These patents prohibit anyone other than the patent owner
from harvesting stem cells from cord lining.

\

\

Patent Certificate for Isolation of Stem Cells from Cord
Lining
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CellOptima™ Assurances for You and Your Family

With CellOptima™, you will receive the following assurances:
Optimal Condition Assurance

Using CeIIOptimaTM proprietary cell biomarker verification, your baby’s
cord lining will be tested after 4 weeks of cryopreservation. During
this process, sample segments of the frozen cord lining will be thawed
and MSC and/or EpSC will be harvested according to your choice of
storage plan. This verification step is important as it helps ensure that
your baby’s cord lining has been properly stored and can be used for
future medical treatments. The objective of this process is to validate
the following:

v Cell type/s confirmation using MSC and/or EpSC biomarkers

v Cell viability

v Cell proliferation also known as the ability to multiply further

v Cord lining sterility

Usability Assurance

Both MSC and EpSC harvested with CellOptima™ have been used
successfully in human clinical applications. This gives you peace of
mind knowing that what you are storing today, can really be used in the
future to help your family.

Technology Accessibility Assurance

As long as you remain a cord lining client of Cordlife, you are a
guaranteed member of Global Cord Registry. As a member, you will

have automatic access to CellOptima™ for the isolation and expansion
of MSC and/or EpSC to support medical treatments.

\: J




Why Parents
Bank Cord Lining with Cordlife

7 )

Publicly Listed e Transparent Credibility

As a Singapore Exchange Mainboard listed company (SGX-ST: P8A), our group
is audited annually by Ernst & Young and PricewaterhouseCoopers. As stem
cell transplant or therapy may take place now or much later in life, choosing a
company with sound and transparent financial status is crucial to ensure that
the company is one you can trust to be here for the long haul.

Most Experienced ¢ Widest Network

Headquartered in Singapore, Cordlife Group has accumulated over 14 years
of experience in the industry. Our in-depth knowledge is recognised by many
world-class quality standard organisations as well as country regulators in
Asia. In 2007, Cordlife was bestowed the prestigious “Technology Pioneer”
title by the World Economic Forum, which further validated the Group’s
outstanding performance. Cordlife operates facilities across Asia in Singapore,
Hong Kong, India, Indonesia and The Philippines as well as Malaysia and China
through strategic investments.

Authorised Company in Singapore with CellOptima™ :

Giving You More Cell Types and Higher Possibility of Achieving
Sufficient Cells At Earlier Passages

With CellOptima™, you and your family will have access to two types of cord
lining stem cells that can be used to treat a variety of medical conditions,
some of which are incurable today. Furthermore, cord lining contains more
cells, therefore there is a higher possibility to culture the targeted number of
cells required in earlier passages. Cells from early passages are preferred for
cellular therapy to prevent tumour formation.

Secure Processing and Storage Facility in Singapore

Located in A'Posh BizHub at Yishun, our state-of-the-art facility specially
designed for laboratory setting. Our facility is fully managed by highly
qualified and laboratory biotechnologists who have many years of blood

and tissue banking experience. Built around stringent criteria set by the
AABB (the world’s gold standard in family cord blood banking), our facility is
closely monitored round-the-clock and equipped with the most advanced fire
protection system as well as multiple back-up systems for the provision of
continuous power at all times.

Post-Thaw Viability and Contamination Analysis

Cordlife provides post-thaw viability and contamination analysis on cord lining
that has been cryopreserved for 4 weeks. Aimed to give you peace of mind,
this analysis verifies if your baby’s cord lining has been properly stored and
can be used for future medical treatment.

Flexible Storage Method

Cordlife adopts multiple cryovial storage method to give you the opportunity
to use your baby’s cord lining for more than one medical treatment. With this
method, you can withdraw one cryovial at a time without affecting the viability
\\m cord lining sections safely stored in other cryovials.
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M. Stubbendorff T. Deuse, X. Hua et al., “lmmunological properties of extraembryonic human mesenchymal
stromal cellsderived from gestational tissue,” Stem Cells and Development, vol. 22, no. 19, pp. 2619-2629,
2013.
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Transplantation, Vol. 23, 2014; pp. 497-503.

SChristodoulou et al. Comparative Evaluation of Human Mesenchymal Stem Cells of Fetal (Wharton’s Jelly) and
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International 2013 (2013): 1-12.
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factors from Wharton’s Jelly”; BioMed Research International; vol. 2013; pp 1-8.
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fibroblasts are downregulated with passaging”, Stem Cells and Development, vol. 20, no. 1, pp.
53-66, 2011.
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one chance, one choice.

Find out more at:
nﬂ:j—l’/{ﬁ l’/{—l— $'fIEy Eg$ﬁaé1ﬂu_.\:

24-Hour Hotline
pZVIN:DE %5
6238 0808

Consultation Booths and Centre

RENERERAESH0

Mount EIizabeth Novena Hospital
Mon — Fri (9am 6pm), Sat (9am — 1pm)

Thomson Medical Centre 4 ERx
Mon — Fri (9.30am — 5pm), Sat (9.30 — 12.30pm)

Thomson Diagnostic Ultrasound Centre
(Novena Medical Center i 4 $H3E= 7 L)
Mon — Fri (9am — 5pm), Sat (9am — 1pm)

Parkway East Hospital B 3C %R = ERx
Mon — Fri (9.30am — 5pm)

www.cordlifetech.com

About Cordlife Technologies
Cordlife Technologies is a wholly-owned subsidiary of Cordlife Group
Limited.

The banking and storage of Umbilical Cord Lining service is not
licensed by MOH as this is provided on a research/clinical trial* basis.
*For some patients, clinical research trials represent an avenue for receiving promising new therapies
that would not otherwise be available. Patients with difficult to treat or currently “incurable” diseases,

such as AIDS or certain types of cancer, may want to pursue participation in clinical research trials if
standard therapies are not effective. Clinical research trials are sometimes lifesaving.!

Reference 1: MedicineNet, 2012. Definition of Clinical Trials. [Online] Available at: <http://www.med-
terms.com/script/main/art.asp?articlekey=2752> [Accessed on 1 February 2014].
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