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ABSTRACT
 
Regulatory T cell therapy represents a promising new frontier in the immunotherapy of autoimmune disorders, especially for refractory patients; 
those resistant to available treatments. Intrinsically, cell therapy products can be highly sensitive to variation in manufacturing procedures. The
standardization of drug product cryopreservation and storage steps are thus key to ensuring consistent trial results.

Researchers at TxCell are currently investigating the use of an autologous antigen-specific Treg (Ag-Treg) cell-based immunotherapy 
(Ovasave®) for the treatment of patients with severe refractory Crohn’s disease. To ensure standardized, consistent drug product freezing 
and minimal batch-to-batch differences in cell recovery and viability post-thaw, TxCell scientists tested the CoolCell® passive cell freezing 
device as an alternative to the programmable freezer. Results showed that Ag-Tregs can be successfully cryopreserved and recovered in a 
standardized way with the CoolCell freezing device. TxCell now intends to use the CoolCell device in its phase IIb clinical study with its lead 
Ag-Treg cell product candidate, Ovasave®.

Use of the Cool Cell® device for cell therapy manufacturing of Ag-Treg represents a new standardized method of cell therapy product 
cryopreservation. The ability to develop and store functional Treg in a cost-effective and reproducible manner is an important milestone in the 
ultimate use of these cells in the clinic.

INTRODUCTION
 
Cell-based therapy production has intrinsic variability. Inconsistent sample handing impacts the ability to accurately measure clinical efficacy of 
cell-based therapies. As new products move through clinical trials, it will be critical for companies to establish readily scalable protocols that 
ensure consistency, reproducibility and minimize sources of variation and error.

In the Ovasave® trial, a single blood sample is used to make doses for several years of patient treatment. In addition, one key in-process 
control (IPC) of the manufacturing process requires freezing of a patient’s peripheral blood mononuclear cells (PBMC). Standardized 
cryopreservation is needed to ensure optimal drug efficacy and freezing rates are achieved.

During early clinical trial phases, freezing was performed using programmable freezers [1]. Although effective, such freezers have several 
significant drawbacks: they are expensive, large, and used only for cell freezing. Programmable freezers also can be difficult to operate and 
often malfunction.  Additionally, manual installation of thermocouplers in the freezing chamber and on the samples are required. Incorrect setup 
will prevent the control system from receiving accurate feedback, resulting in incorrect inputs of liquid nitrogen and cooling rates [2].

TxCell, in collaboration with BioCision, tested a cost-effective, scalable alternative to using a programmable freezer, demonstrating its 
successful adoption in a phase IIb clinical cell therapy trial.  BioCision’s CoolCell® passive freezing device freezes cells reproducibly and 
consistently at a rate of -1°C/min in a standard -80°C freezer.
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METHOD
 
Clinical-grade production of ova-Tregs is detailed in a previous publication by Desreumaux et al. [1]. For handling and freezing, cell aliquots 
were transferred to closed-system 2 ml ampules from Aseptic Technologies. The freezing media contains LFB 4% human serum albumin and 
either 10% dimethyl sulfoxide (DMSO) for PBMCs or Cryostor®-10 from Biolife Solutions for Ag-Treg cells. The same media was used in 
testing both the programmable freezer and the CoolCell freezing device. PBMCs were frozen at a concentration of 3 x 107 cells/ml, and Ova-
Treg cells were frozen at varying dosage. Cell viability was analyzed with propidium iodide staining and subsequent flow cytometry. Absolute
cell count was conducted by flow cytometry (using a MACSQuant® system and propidium iodide solution from Miltenyi Biotec).

BioCision CoolCell® Freezing Device 

• Radially-symmetric thermal exchange ensure uniform cooling profiles to all vial positions 
• Ideal for ampules and standard cryogenic vials 
• Highly thermo-conductive core 
• Synthetic materials used in aerospace industry for lightweight & insulative properties
• Conduction and/ or micro-convection air control

The Cool Cell freezing device was prepped for use in an EU GMP manufacturing facility clean room by spraying the exterior with a solution of 
Surfanios/Hexanios quaternary ammonium salts (Laboratoires Anios), followed by an Anioxyspray solution of hydrogen peroxide and alcohol 
(Laboratoires Anios). After the cleaning procedure, the particle emission profile was verified using a Climet Instruments Cl-3100 particle 
counter.

RESULTS
 
Recovery of Tregs After Cryopreservation: FDA guidelines for cell therapies require cell viability to be >70% for the release of cell therapy 
product lots [3]. To test the suitability of the CoolCell freezing device with clinical cell therapy products, post-thaw viability and yield of Ova-
Tregs obtained with the CoolCell device was compared against results from the programmable freezer. Pre-freezing viability was consistently 
>90% and no significant difference in viability or yield between cells frozen using either method was observed (Figure 1). Post-thaw cell 
viability was 91.7 ± 3.7% from the CoolCell device and 91.7 ± 4.0% from the programmable freezer. Cell yield was 83 ± 13% from the 
CoolCell device and 88.8 ± 10.7% from the programmable freezer.
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Figure 1: Effects of freezing on antigen-specific 
Treg (Ag-Treg) cell therapy products; Ag-Tregs 
(n = 6) were frozen at a concentration of 1 to 
10 x 106 cells/ml using the CoolCell freezing 
device or programmable freezer (freezing rate 
of -1 °C/min). Viability and absolute viable cell 
count of thawed Ag-Treg cell therapy products 
were evaluated by flow cytometry.
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CONCLUSION
 
The study concluded that the CoolCell freezing device is a suitable alternative to a programmable freezer for development of cell therapy 
products. The CoolCell device provides the same freezing outcome as programmable freezers with no negative impact on cell function 
after cryopreservation. Post-thaw cell viability easily exceeds the minimum limits established by the FDA for cell therapy approval and 
use. Furthermore, the device is suitable for use in active cleanrooms, and seamlessly integrates into the workflow of cell therapy product 
manufacturing with no special training required.

CoolCell freezing device also offers additional advantages over programmable freezers for clinical applications: 

• It is cost-effective and requires no specialized equipment beyond a -80°C freezer, which is standard equipment in laboratory settings.
• It requires no maintenance, further reducing associated cost.
• It is straightforward to use, which minimizes variability and errors in sample handling.

Based on these results, TxCell is adopting the CoolCell freezing device as the method of freezing antigen-specific regulatory cell (Ag-Tregs)- 
based product for their Ovasave® Phase IIb trial.
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Figure 2: Particle release performance was tested 
three times on three different CoolCell devices (nine 
measurements). Upper line on each graph indicates 
maximum acceptable particle count for each particle 
size measured.

Particle Release Performance of CoolCell Device: To test suitability of the CoolCell device in a cleanroom environment, particle-release 
performance tests in which CoolCell devices were subjected to standard cleanroom cleaning procedures was conducted. Release of 
particles ≥0.5 μm and 5.0 μm were evaluated against EU GMP annex 1 specifications [4]. The maximal limit of particle release permitted in an 
active class B cleanroom is 352,000 for particles ≥0.5 μm and 2,900 for particles ≥5.o μm. Repeated tests confirmed particle release was 
significantly lower than the maximum allowed. Our studies also confirmed regular equipment cleaning and decontamination is sufficient to limit 
microbial contamination to a level suitable for a class B cleanroom.


