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SUMMARY and CONCLUSIONS. procedure. However, only the first step involves cell culture and the bioluminomics™ measurement of a minimum of two stem cell
Stem cells are the only cells responsible for engraftment and reconstitution. Stem cell potency is a measure of stem cell primitiveness populations. Cells are culture for 5-7 days followed by measurement of the intracellular ATP (iATP) concentration, which then provides
or proliferation potential. Stem cell quality is proliferation ability. Potency is measured from the potency ratio by comparison with a all the necessary information to measure stem cell potency, quality and release. The results from HALO®-96 PQR correlate with the
reference standard of the same material. There is a direct correlation between stem cell potency and quality. These parameters define ability of the stem cells to engraft and can be used for mobilized peripheral blood, cord blood or bone marrow (not shown). The iATP
the release criteria of a hematopoietic stem cell product. In contrast to other proposed assays for potency, which do not comply with concentration directly correlates with both TNC and MNC showing that the greater the iATP the greater the chance of engraftment.
regulatory requirments for potency assays (e.g. TNG, viability, CD34 or even CFU), HALO®-96 PQR is not only complient, but is HALO®-96 PQR and its counterpart assay for mesenchymal stem cells, LUMENESC™-96 PQR, are the only potency assays available. They
standardized and validated. HALO®-96 PQR has therefore been designed specifically as a potency assay. HALO®-96 PQR is a 3-step Iars all simple, easy and fast to use and provide quantitative, reliable and reproducible results for the stem cell therapy processing
aboratory.

INTRODUCTION 3-STEP PROCEDURE TO MEASURE POTENCY, QUALITY UMBILICAL CORD BLOOD STEM CELL POTENCY,
. - AND RELEASE OF STEM CELL PRODUCTS QUALITY AND RELEASE CRITERIA:
What is Potency and How is it Measured? . .
Potency is the quantitative measurement of Mobilized Perlpheral Blood CORRELATION WITH ENGRAFTMENT

biological activity of a product. MEASURING POTENCY OF A COMPOUND
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How the Potency of a Stem Cell Product is Measured - -
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Stem cells are the ONLY cells responsible for engraftment and reconsitution. Mokiknd ParihorlBle Coll Conceriratn Wl

Stem cell potency must be measured using one or more biological properties of the stem cells. . . . .
Parameters such as total nucleated cell count (TNC), viability and/or flow cytometry (e.g. CD34, Step 2:The RelatlonShlp between Stem Cell P°tency and Quallty

ALDH) are not specific and do not measure the biological properties of stem cells. Even the CFU
assay is not a potency assay. These parameters do not and cannot measure potency because they

Day 5 f Culture of Mobilzed PeripheralBlood

Day 7 o Culture of Mobitzed Peripherai Blood

Primitiveness or “stemness” of stem cell = Proliferation Potential of Stem Cell Population (SCP) fremm——
Proliferation Potential of SCP = Slope of the SCP Cell Dose Response Linear Regression
Slope of SCP Cell Dose Response Linear Regression = Stem Cell Potency (when compared to RS)

do not conform to potency assay regulations. . - . . . . . .
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A property of stem cells is their capacity and ability to proliferate. Without proliferation, EH E . .
engraftment and reconstitution will not occur. EE - § Step 3: Release Criteria for Cord Blood Stem Cell Products
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Stem cells exhibit different potentials for proliferation depending on their primitiveness or _% ‘; - i
“stemness”. This property has been used to develop a stem cell Potency, Quality and Release assay % s i s .
(PQR) for hematopoietic stem cells and mesenchymal stem cell products according to the following H H .
principle: H 3
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There is a direct correlation between stem cell potency and quality. This means that both

Stem Cell Potency = Engraftment il (not Time to " ) parameters must be considered for release of the product.
Stem Cell Potency predicts Stem Cell Dose, which predicts Engraftment Potential - A L T il ununnbunsansaunans
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Step 3: Release Criteria for Stem Cell Products From the potency table above, insufficient cells were available to perform a potency assay for
HALO®-96 PQR: An ATP Bioluminomics™ Potency, Quality and sample 10 as well as for the HPP-SP population for samples 18 and 25. No engraftment was
Stom CollQuaty”en Day SofCuture Stem Cell"Gualty” on Day  of Cuure observed for samples 13 and 18. HALO®-96 PQR predicted that >85% of the samples tested

Release Assay for Hematopoietic Stem Cell Products

HALO® is an assay platform that was originally developed from the CFU assay and is therefore
equivalent to the CFU assay. However, HALO® is an advanced CFU assay that contains no
methylcellulose and measures stem cell proliferation using the most sensitive, non-radioactive
signal detection system available; ATP bioluminescence. HALO® is non-subjective, fully
standardized and validated according to regulatory requirements. HALO® is a bioluminomics™
assay system. The concept, principle and procedure of a bioluminomics™ assay are shown below.

contained sufficient stem cell potency and quality to achieve engraftment.

Correlation between ATP Concentration and TNC, MNC, Viability
or CD34" Cells

No correlation existed between the ATP concentration and viability or CD34* cells. This is to be
expected since these parameters do not measure stem cell proliferation. A correlation did exist
between ATP and TNC and ATP and MNC, but on a per kilogram body weight basis. Notice that the
correlation is greater between ATP and MNC than with TNC. This is because the MNC contains the
stem cells, while the TNC dilutes the stem cells and contains other cells that do not contribute to
engraftment. This correlation demonstrates that the larger the number of cells transplanted the
A | == === greater the number of stem cells and the greater the probability that these stem cells exhibit high
ncubace for 5.6 or 7 dars potency and quality for engraftment. Notice that ATP does not correlate with time to engraftment,
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The Bioluminomics™ Procedure ot e s i [ ——

Stem Cal Cumulative Potency on Day 5 of Culture: Stem Call Cumulative Potency on Day 7 of Culture

The Concept of Bioluminomics™
iATP - A Biochemical Marker with Multiple Readouts
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5; ’ : since the latter is not measured by proliferation, but rather differentiation of GM-CFC into
] froglationnid i) i neutrophils and Mk-CFC into platelets.
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Although stem cell “‘quality” (proliferation at 5,000 cells/well) is in the “acceptable” region on days 5 % - é 2
and 7 for samples 1 and 2, the potency of these samples is below the RS and should not be § i H
considered for transplantation purposes. £ § o o ;
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