
Efficacy of a Novel Portable Precision Dry Thawing System: Readiness for Clinical Use

Background 
Blood products should be thawed only as required and not maintained for any
extended period of time before use, as viability can decline due to degradation.
Efficient but rapid thaw procedure will minimize deleterious effects of heat,
cryoprotectants and denaturation. In this study, we evaluated the effect of a
novel precision dry thawing device (ZipThaw202) on clinically relevant clotting
factor activities and circulating mRNA as blood-based markers to demonstrate
efficacy in recovery.

Results – mRNA RecoveryZipThaw®202 and ZipSleeve®

Conclusions 

ZipThaw202 is a Dual chamber, light weight, hand portable device that is easy
to use in nearly any setting from blood/bio bank to point of care to laboratory,
intended for thawing of FFP and other frozen or chilled bio product.
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ZipSleeve is a disposable anti-
contamination thawing pouch uniquely
equipped with a RFID sensor to safely
and accurately measure the actual bag
temperature of the product being
thawed.

.

• No statistically significant differences among the coagulation factors
measured between the fresh plasma group and each of the two different 
frozen-thawed groups or between the two frozen-thaw groups.

• ZipThaw enables rapid thawing and recovery of mRNA after freezing at -
80C and is rapid (less than 3-4 min from -80C) as compared to 1-2 hr at 
Room Temp.  

• ZipThaw can reduce waste and maintain safety by enabling rapid thawing 
of plasma to avoid the need of thawing in advance or storing unused 
thawed product which can degrade over time at 4C (refrigerator). 

Fresh plasma was collected and divided for matched testing of three groups:
Pre-Freeze, Post-thaw using a conventional method, and Post-thaw using a
novel dry thawing method (FDA cleared ZipThaw202). The UCSD School of
Medicine testing Lab received a total of 197 freshly collected (pre-freeze) or
freshly thawed plasma samples. The Lab conducted over 1,782 tests for the
following factors: Prothrombin time (PT), International Normalized Ratios (INR),
Activated-Partial-Thromboplastin time (aPTT) Factor VIII activity, Factor V
activity, Protein C activity, Protein S antigen, Von Willebrand activity and
Thrombin Antithrombin Complex (TAT) concentration. Analysis was carried out
on ACL TOP 700 Hemostasis Analyzer using manufacturer’s reagents w/
validated precision CV of 5-10% within 4 hours of collection/thawing.

In addition, fifteen 1.5 mL aliquots of plasma were prepared for real-time
quantitative PCR detection of GAPDH mRNA levels pre- and post- thaw.
Statistical Two-tailed, student t-test were performed. RNA processing was as
follows:

A. Extract RNA from fresh plasma (without freezing or thawing) 
B. Extract RNA from -80C frozen plasma after being thawed at Room 

Temperature
C. Extract RNA from -80C frozen plasma after being thawed using ZipThaw

Real-Time (quantitative) PCR for quantification of GAPDH mRNA levels was 
performed as follows:
• Run in triplicate (this is standard method to control for sampling)
• Run negative and diluted plasma as control (no Template) to account for 

background
• Determine Ct value (amount of mRNA) for each sample
• A positive real-time PCR reaction is detected by accumulation of a fluorescent 

signal. The Ct (cycle threshold) is defined as the number of cycles required for 
the fluorescent signal to cross the threshold (i.e. exceed background level) to 
be considered “Real”.  Thus, lower Ct values mean higher concentration of 
template (in this case, GAPDH copies).

• On a logarithmic curve, one CT difference means double the amount of RNA

Assay Sensitivity: Minimal to No Background/Noise

GAPDH mRNA levels in Five patient samples

Study Design

Results – Coagulation Factors

Over 1700 clinical test results 
were generated and analyzed for 
the ZipThaw 510K submission.  
Shown here are representative 
graphs depicting three different 
coagulation protein levels 
measured in plasma before and 
after thawing.   The graphs 
demonstrate that the levels of 
each coagulation factor 
measured using ZipThaw is 
equivalent to the predicate 
device, Boekel. 


