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ABSTRACT

RESULTS

This case study looks at a change of final container from a 20mL cryobag to a
20mL cryovial for a cell therapy product. Prior to the change, controlled studies
were conducted to look for potential differences in cell properties. Trypan blue
viability showed no significant difference between containers, however signal in
a functional potency assay dropped ~30% in the vials. Samples frozen in 2mL
cryovials matched the cryobag, suggesting the issue with 20mL vials was scale or
geometry dependent, and not a material compatibility issue. We hypothesized
the vial geometry was affecting heat and mass transfer properties during
cryopreservation and thaw, which in turn affected the cellular biology.
Temperature profiles within the vial showed a steeper slope after removal of the
heat of fusion, which correlated with other experiments in which higher freezing
rates had reduced potency. A new vial freezing program was developed. Cells
frozen in the vial-specific program had identical potency to the original bag
process. This case study illustrates the importance of having a sensitive output
assay, and how changes to scale or process components may require concurrent
changes to control parameters to maintain bioequivalent product.

INTRODUCTION / METHODS

RESULTS

Potency is Decreased in 20 mL Vials
•Bag cryopreservation protocol used to freeze cryobags and AT vials.
Bag/Vial Viability- Old Protocol

Solution: Slow Freeze Rate Restores Bag/Vial Bioequivalence
•Corrected physical effect: max vial freeze slope equal to max bag freeze slope.

Bag/Vial Potency- Old Protocol

Bioequivalence

•Significant potency decrease of >25% for 20 mL vials (p<0.05 for paired t-test).
•No differences in trypan blue viability detected.
•No potency reduction for 2 mL vials suggesting decrease is not material related.
Hypothesis: Potency Decrease is a Function of Geometry Differences
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•3x lower surface area to volume ratio in 20 mL vials than bags.
•Maximum liquid penetration depth is 7.5x greater in 20 mL vials than bags.
•Internal and external heat transfer limitations in vials.
Potency Decrease in Vials Correlates with Increased Freeze Rate
Effect of Freeze Rate on Potency
Bag/Vial Freeze Profiles- Old Protocol

Potential change of final product container from Baxter cryobags
to Aseptic Technologies (AT) vials.

Problem:
Container geometry
differences result in
different freeze
profiles

Solution:
Optimize freeze
protocol based on
heat transfer and
container geometry

Implication:
Sensitive potency assay
provides biological data
which correlates to
physical changes

•Changing the product container may result in significant changes and
limitations in heat transfer. We empirically addressed these
fundamental heat transfer differences, identified regions of the freeze
profiles which were most affected, and correlated the measured
physical changes to decreased product potency.
•These optimization studies were performed using the most sensitive
potency assay. A trypan blue viability assay alone was insufficient in
detecting product differences, which were greater than 25% when
examined with a potency assay.

A change in final product container from the current cryobags to more scalable
vials is being investigated. To enact such a change it is imperative that each
container yields bioequivalent product. In the present work, post-thaw PDA-001
product attributes (trypan blue viability and potency) are examined as a function
of final product container (cryobags or AT vials).
This work is a case study of how the choice of the final drug product container
can affect critical product characteristics. It details why the cryopreservation
process was modified to maintain bioequivalent product and emphasizes the
importance of sensitive potency assays when making process changes.

•Biological effect corrected: No difference in bag/vial potency when the slowed
freeze profile was used for vial cryopreservation (p = 0.728 for paired t-test).
•Viability assay alone not sensitive enough to detect differences.
•No observed differences in multiple other product attributes.

CONCLUSIONS/RECOMMENDATIONS

PDA-001 Production Schematic

Controlled rate
freezing

Bag/Vial Potency- Slow Vial Freeze

Bioequivalence

PDA-001 is a placental-derived stem cell therapy intended for the treatment of a
variety of immunology and inflammatory diseases including Crohn’s disease and
multiple sclerosis. Following production, formulated cells are cryopreserved in
the final product container for future use.
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Bag/Vial Viability- Slow Vial Freeze
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•This work underscores the importance of having sensitive output assays
when making critical process changes related to components or scale.
Use of such an assay correlated physical changes and biological effects
allowing for effective process modifications. Regulatory agencies
typically view the process as the product for cell therapies emphasizing
the importance of characterizing such changes.

