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To: FreMon Scientific, Inc. 

From: Comprehensive Cell Solutions, a division of New York Blood Center Enterprises 

Date: May 15, 2026 

Project: Comparative Evaluation of ZipThaw Controlled Dry Thawing Versus Water Bath Thawing for 

Cryopreserved Apheresis Products 

 

BACKGROUND 

FreMon Scientific has developed a controlled, dry thawing system designed specifically for blood and cell therapy 

products. This device has been used in hospital blood banks, cell and gene therapy laboratories, bioproduction 

facilities, military medical units, and veterinary clinics. Its precision and portability make it a promising alternative 

to traditional water bath thawing methods. 

Compared to standard water baths, the FreMon system offers several potential advantages: 

• Precise temperature control: The device allows real-time monitoring of the product temperature during 

thawing.  

• Improved workflow and cleanliness: Dry thawing eliminates the need for water, reducing contamination 

risks, maintenance, and operational complexity.  

• Increased throughput: With dual chambers on the ZipThaw, two products can be thawed simultaneously.  

Given these potential benefits, FreMon Scientific (FreMon), in collaboration with Comprehensive Cell Solutions 

(CCS), conducted an evaluation of the ZipThaw system against conventional water bath thawing for 

cryopreserved apheresis products. The goal was to determine whether ZipThaw could achieve comparable or 

superior outcomes in terms of cell viability and recovery, providing a viable alternative for apheresis product 

thawing in clinical and laboratory settings. 

 

STUDY DESIGN 

CCS conducted a head-to-head evaluation of the ZipThaw system, using the ZipSleeve™ consumable, against 

the standard water bath for thawing cryopreserved apheresis products. Apheresis material was collected from 

three healthy donors, with each donor’s sample split and cryopreserved following CCS’s standard protocols. 

Thawing was then performed using either the ZipThaw or a conventional water bath. 

The ZipThaw device offers two preset programs: Melt and Thaw. The Melt program warms the bag to 15°C with 

a fixed protocol and no user adjustments, while the Thaw program warms the bag to 31°C and can be manually 

stopped when the desired temperature is reached. For this study, both programs were used to reach 15-16°C, 

enabling comparison of performance within the device (Melt vs. Thaw) as well as across devices (ZipThaw vs. 

water bath). 



 

601 Midland Avenue, Rye, NY 10580 

800.235.5728 

nybc.org/ccs 
 

2 

To support a comprehensive evaluation of the ZipThaw, the following assessments were performed: 

• Instrument Usability and General Feedback: Ease of setup, training requirements, dual chamber 

functionality, portability, dry operation, and ability to track thawing temperature.  

• Thaw Performance: Thaw time, bag appearance, residual ice presence, and temperature monitoring.  

• Cellular Quality Assessments:  

o Post-thaw viability (NC-202)  

o Total viable cell (TVC) recovery pre-freeze to post-thaw, post-thaw wash, and overall pre-freeze 

to post-thaw wash  

o Flow cytometry analysis of T-cell subsets  

o Flow cytometry analysis of other leukocyte populations, including monocytes, B cells, and NK 

cells  

This study design allowed assessment of device consistency, cell preservation, and operational performance, 

providing data to evaluate the ZipThaw as a potential alternative to water bath thawing for cryopreserved 

apheresis products. 

 

RESULTS 

1. ZipThaw Instrument Usability and General Feedback 

The ZipThaw device demonstrated high usability and required minimal training. Key advantages noted included 

portability, rapid setup, dry operation with no water or mess, a user-friendly interface, and the ability to thaw two 

products simultaneously with independent programs (Figure 1). 

ZipThaw being able to continuously track the bag temperature is a major advantage over the water bath. 

However, one disadvantage is not being able to visibly see the bag without stopping the program and removing 

the bag. Once the chamber door is opened, the program stops and cannot be resumed. It may be helpful to 

implement a pause option to be able to resume the program if the bags were not initially thawed. No issues 

were encountered during this evaluation, but this may occur with various product types, bag volumes, etc.  

Between process-runs 1 and 2, a loud noise was observed from the ZipThaw, and Chamber A displayed an error. 

The instrument was turned off and back on, but the sound and error persisted. For remainder of the evaluation, 

Chamber B was used without issue. FreMon was notified and may represent a potential internal hardware issue 

requiring repair or replacement. 



 

601 Midland Avenue, Rye, NY 10580 

800.235.5728 

nybc.org/ccs 
 

3 

 

Figure 1. ZipThaw Front view  

2. Thaw Performance 

Thaw times were comparable between ZipThaw and water bath, averaging approximately 9 minutes. For one 

donor, the ZipThaw bag appeared slightly darker post-thaw (Figure 2), but this did not affect subsequent handling 

or appearance after buffer dilution. The cause of this color change is unknown and could indicate impact to other 

blood components not evaluated in this study, such as platelets, plasma, or red blood cells. 

 

Figure 2. Visual comparison of thawed apheresis bags. ZipThaw and water bath bags showed color differences 
post-thaw. 

A noticeable difference in thermal sensation was observed between bags thawed in the ZipThaw versus the 

water bath. Because the operator can remove the bags from the water bath at any point, the water bath bags 

were colder to the touch after the thaw. They were removed when ice was still visible. After the bags in 

the ZipThaw reached 15-16°C, they were removed and there was no ice visibly present in the bags. They were 

also warmer to touch compared to the water bath bags.   

Water Bath ZipThaw
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3. Viability by NC-202 

All post-thaw samples exceeded the minimum viability specification of 70% and the target of 80%. On average, 

the ZipThaw samples showed slightly higher viability, most notably immediately post-thaw (~2% higher) 

compared to the water bath. After the post-thaw wash, differences were minimal (<1%). These results in Figure 

3 suggest that ZipThaw may provide a slight improvement in preserving cell viability during thawing. 

 

Figure 3. Viability of apheresis samples. Formulated apheresis, post-thawed apheresis, and post-thawed and 
washed viabilities are shown. All post-thaw samples exceeded the 70% minimum specification and 80% target. 
ZipThaw samples showed slightly higher post-thaw viability (blue) compared to water bath (green). 

4. Total Viable Cell (TVC) Recovery 

Post-thaw TVC recovery was above 100% for all samples. Immediately after thaw, ZipThaw and water bath 

recovery were similar. After washing, the ZipThaw consistently showed slightly higher recoveries, resulting in a 

~2.2% improvement in overall Pre-Freeze to Post-Thaw Wash recovery (Figure 4). This indicates that ZipThaw 

may result in better post-thaw process performance compared to a traditional water bath. 

 

Figure 4. Total Viable Cell (TVC) recovery. Recovery percentages are shown for Pre-Freeze to Post-Thaw, Post-
Thaw Wash, and Pre-Freeze to Post-Thaw Wash. ZipThaw demonstrated slightly higher overall recovery, 
particularly after the wash step. 
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5. Flow cytometry analysis of T-cell subsets  

Analysis of T-cell subsets (CD3, CD4, CD8, γδT, and NKT) showed similar counts between thawing methods, 

with a slightly higher number of CD3, CD4 and CD8 T cells in the ZipThaw condition. These differences are not 

large and are likely not practically significant for further processing (Figure 5). Therefore, no major differences 

were observed for T cell types because of the different thawing methods. 

 

Figure 5. T-cell subset counts post-thaw. CD3, CD4, CD8, γδT, and NKT cell numbers were similar between 

ZipThaw and water bath. 

6. Flow cytometry analysis of other leukocyte populations  

Among other leukocyte populations, monocytes showed higher number in ZipThaw samples (Figure 6), 

suggesting better preservation of more stress-sensitive cell types. Other cell populations, including B cells, NK 

cells, and granulocytes, showed no meaningful differences, indicating that overall cell preservation was 

comparable between the two thawing methods. 

 

Figure 6. Other leukocyte population counts post-thaw. Monocyte counts were slightly higher in ZipThaw 
samples, while B cells, NK cells, and granulocytes showed no significant differences, indicating comparable 
preservation of most cell types. 
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SUMMARY RESULTS 

Parameter Observations 

Comparison: 

ZipThaw vs Water 

Bath 

Key Takeaways 

Instrument 

Usability 

Minimal training required, 

user-friendly interface, 

portable, dry operation, dual 

chamber thawing 

Superior 

Dry operation eliminates mess, dual 

chambers allow simultaneous thaw of two 

products with independent programs. 

Chamber alarm occurred during first run 

and could not be restored (FreMon notified) 

Thaw Time 
Average ~9 minutes for both 

methods 
Equivalent No meaningful difference in thaw duration 

Bag Appearance 

One donor’s ZipThaw bag 

slightly darker post-thaw; 

normalized after dilution 

Difference observed 

(monitor/ investigate) 
No impact on downstream handling 

Temperature 

Monitoring 

Continuous monitoring of 

bag temperature during 

thaw 

Superior 

Water bath does not allow real-time 

tracking; ZipThaw allows precise control of 

thaw endpoint 

Visual Inspection 

/ Manual Control 

Bags cannot be visually 

inspected during thaw to 

observe ice crystals 

Limitation 
Operator cannot check for residual ice 

crystals without interrupting the thaw 

Post-Thaw 

Viability 

All samples >70% spec, 

>80% target 

Slightly higher (up to 

2%) 

ZipThaw may preserve cell viability better 

immediately post-thaw 

Recovery (Pre-

Freeze to Post-

Thaw) 

Above 100% for all samples Equivalent Immediate recovery similar 

Cell Recovery 

(Post-Thaw 

Wash) 

High for all samples 
Slightly higher 

(~2.2%) 

Overall post-thaw process performance 

slightly improved with ZipThaw 

T-Cell Subsets  Similar counts post-wash Equivalent 
Differences minor and likely not practically 

significant 

Other Leukocyte 

Populations 

Monocytes higher in 

ZipThaw; B cells, NK cells, 

and granulocytes similar 

Slightly better  
Suggests ZipThaw may better preserve 

stress-sensitive populations 

 

CONCLUSIONS 

Overall, no major differences were observed between the ZipThaw and water bath across key thawing attributes. 

ZipThaw demonstrated slightly higher post-thaw viability (~2%) compared to the water bath, with viabilities 

becoming comparable following a post-thaw wash. Total cell recovery was similar between the two methods. 

Among specific cell populations, only monocytes showed an increase in ZipThaw samples, while T cells, B cells, 

and NK cells were equally well preserved. 

As a first-time user of the device, it was straightforward, with minimal setup and training required. All runs were 

completed successfully, although one chamber generated an alarm/error. FreMon has been notified and is 

investigating the issue. 

In addition to performance outcomes, ZipThaw offers operational advantages over water bath thawing, including 

reduced contamination risk due to closed-system thawing, elimination of water handling and associated cleaning, 
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and minimal maintenance requirements. These features support improved sterility, safer handling, and more 

efficient laboratory workflow. 

These findings support the classification of ZipThaw as an equivalent thawing method for cryopreserved 

apheresis products. This indicates manageable and justifiable regulatory risk and minimal comparability risk 

when transitioning from existing thawing platforms to ZipThaw for new or existing products. 

 


