
Standardized Thaw-Mix Protocol for Optimized 
Homogeneity in Common Biologic Products 



Abstract: 
Background: 
Across today’s clinical landscape there are a variety of 
biologic products that are widely used and generally robust 
to the standard conditions they are employed in.   Examples 
include: blood serum, PCR primer & probes, DNA/RNA 
stocks,  enzymes and cultured cells.  Unfortunately their 
general robustness can sometimes hide suboptimal 
performance resulting from improper thawing and mixing.  
As such, an otherwise dependable product may not be 
delivering dependable data.  And downstream measures to 
control variation may be doing little to optimize their overall 
performance.   
 
There is a growing body of published literature speaking to 
the influence of handling techniques on the in-process 
performance of a broad array of biologic products.   Sub-
optimal thawing and mixing has been shown to yield a 
variety of unintended consequences from pH shifts, to cell 
and protein damage from water crystallization, to separation 
and stratification.  These effects compromise both the 
products themselves and the quality of data they yield in-
process.   
 
However, many of these effects can be mitigated using 
simple solutions and practices applied during the thawing 
process.  These measures are broadly applicable and 
supported by both published literature and real world 
practice.  The standard thaw-mix protocol described here 
represents the most informed thinking on the subject and 
provides a simple, low cost solution to improve  both 
specimen and data integrity, across a broad array of common 
sample types. 
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Procedural Focus: 
Methodology: 

-Convection thawing 
In terms of consistency and simplicity convection thawing is 

the growing method of choice for thawing biologic 
products.  By applying a sustained current of ambient air, 

typically 1-5L/min, specimen thaw times are reduced by as 
much as 75% while maintaining maximum specimen 

integrity.  This methodology works in concert with existing 
environmental controls, yields a highly reproducible 

endpoint when samples are thawed to ambient 
equilibrium, and numerous inexpensive solutions exist to 

implement it. 
 

-Interval Mixing 
Even under optimal thawing conditions, many biologic 

products will contain several components, all with different 
melting points, solubilities, and densities.  The interplay of 

these properties during the thaw process can yield wide 
disparities in the integrity and composition in the thawed 

specimen, when thawing conditions are not properly 
controlled.  For example, at its phase transition point, water 

can exchange latent heat with thawed components 
resulting in crystallization cycles that can rupture cells or 

cleave proteins.   As such, incorporating a short mixing or 
vortexing step at fixed time intervals, minimizes the adverse 

impacts of localized heterogeneity.  When applied 
throughout the thaw process, this will assure maximum 

integrity in the thawed specimen.   
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Required Equipment: 
-Ambient  Air Thawing Device  

(eg. the Station One or Heliport from Box scientific) 
 

-Benchtop Mixer or Vortexer 
 

*OPTIONAL 
-Robot arm or automated sample handling platform

Application: 
The following thaw-mix procedure is applicable across a 

range of disciplines.  This technique can be 
implemented and optimized using basic 

instrumentation and will help assure optimum 
specimen integrity and data quality, with high 

reproducibility.  The basic method is as follows: 
 

Procedure:    

Note:  Implementing this  procedure will require some 
preliminary investigation to define the target thaw and 
mixing intervals for each user’s specific specimen type, 
container, volume and process requirements.    
 
Step 1) Remove samples from cold storage  
 
Step 2) Place immediately on ambient air thawing 
device 
 
Step 3) Using your pre-determined thaw interval, 
calculate the mixing interval by dividing this time by the 
desired number of mix intervals.   Use this as the time 
interval between mixing steps, starting from T0, with a 
final mix after thawing is complete.   
 
Step 4) Mix/Vortex accordingly using your preferred  
mixing device for 10-30 seconds at each interval.  
Additionally, tilting  the sample  container 120 degrees 
in each direction in conjunction with mixing,  will 
further improve homogeneity 
 
Step 5) If thawing to ambient equilibrium, keep samples 
on the thawing surface until they are ready for 
processing.  This will keep the samples equilibrated and 
assure the highest consistency of properties.   
 
*Optionally, steps 3-5 can be automated using a robotic 
arm or automated liquid handler 
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Summary: 
This simple procedure can be easily implemented in nearly 
any existing workflow to improve data quality and sample 
integrity.  Requiring minimal instrumentation or validation, it is 
a low risk, high reward process upgrade applicable to a wide 
range of disciplines at any scale.  Furthermore, when broadly 
implemented it can minimize  variability and assure consistent 
properties in specimens used in multiple applications  or 
across multiple laboratories.  Currently utilized by a growing 
number of standard laboratories, universities, biorepositories 
and private enterprises, standardized thaw/mix procedures 
are driving a new standard of the world for specimen integrity 
and data quality.   
 Contact US: 

To learn more about the merits of convection based thawing, 
visit our website at www.boxscientific.com.  Box Scientific 

offers multiple thawing solutions targeted to clinical processes 
of every variety and scale.   From simple benchtop units to 

large platforms with automation integration capabilities, we 
have solutions suited to every purpose.  Additionally we offer 

a variety of accessory components and even custom solutions 
to assure you the most comprehensive solutions for nearly 
any sample type and any container or enclosure .  This is all 

part of our mission to help you “Thaw Right”. 
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Product:  Heliport thaw station  
P/N:  300-70000  
Dimensions (cm):    
L  76.5  
W  19  
H  13  
Power Source:  120VAC to 12VDC/3.0A wall 
wort  
Power Requirements: 12VDC/1.4A  
Fans   7 x 92mm  
I/O  3 way lighted switch (all fans )
  
Other modes:  Remote- remote I/O via remote 
  port/cable  
Max fan airflow (cfm): 315  
Weight (lbs):  6  
Shipping container: corrugated box/cut foam insert
  
Packaged weight (lbs) 11  
Package Contents: Heliport, accessory cradles(11), 
manual,   power supply (boxed), remote 
I/O cable   (1)   
  

Heliport 

Product:  Station One thaw station  
P/N:  1-300-0725-01  
Dimensions (cm):    
L  23  
W  15.5  
H  25.5  
Power Source:  120VAC to 12VDC/600mA wall 
wort  
Power Requirements: 12VDC/300mA  
Fans   2 x 60mm  
I/O  Lighed switch - independent fan 
controls  
Other modes:  none  
Max fan airflow (cfm): 38  
Weight (lbs):  6  
Shipping container: corrugated box/cut foam insert
  
Packaged weight (lbs) 14  
Package Contents: Station One unit, small tube 
accessory   (1), large tube accessory (1), 
manual,   power supply (boxed)   
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