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Important temperatures in cryopreservation *

(* Data for 1 M ethylene glycol)
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 Ice formation in mouse oocytes suspended in 1.5 M EG, rapid cool to EIF, 2-min hold 
      after EIF, rapid cool to  –25°C, variable hold, and rapid cool to –70°C, and  
      warm at 10°C/min 
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 –25 5 10 80 10 0 
 –25 10 8 12 88 0 
 –25 20 8 0 38 38 
 –25 30 25 0 12 80 
 –25 40 9 0 0 78 
       
       

 
               Ramp 4 is a 50°C/min cool from the hold temperature to –70°C 
       [ Modified from Table 1,, P. Mazur et al, Cryobiology 55 (2007) 158-166 
 



Holding
0 min -62.5oC

Holding
5 min -62.5oC

Holding
12 min -62.5oC

Holding
24 min -62.5oC



Temperature 1/T k Time to reach Black Stage 1

(°C) (K-1) (1/min) (min) (sec)

-79 0.00515 0.002 620 37200

-70 0.00492 0.038 26.5 1590

-60 0.00469 0.918 1.090 65.4

-57.5 0.00464 1.946 0.514 30.8

-55 0.00458 4.055 0.247 14.8 

-50 0.00448 16.770 0.060 3.580

-45 0.00438 65.140 0.015 0.921

-40 0.00429 238.8 0.004 0.251

-35 0.00420 828.6 0.001 0.072

-30 0.00411 2732 0.0004 0.022

Time for mouse oocytes to blacken to stage 1 as a function of temperature
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Darkening degree for oocytes warmed at various rates



 
Survival of mouse oocytes in EAFS10/10 after being cooled to -196°C at each of four rates and 
warmed at each of five rates 
        
  37 187 522 1827 
     
 0.0 ± 0.0  11.1 ± 11.1  0.0 ± 0.0 0.0 ± 0.0  
     
     
 4.0 ± 4.0  54.3 ± 9.9  20.0 ±15.5  0.0 ± 0.0  
     
     
 4.0 ± 4.0 68.8 ± 12.8  56.4 ± 7.5  66.7 ± 9.9  
     
     
 15.8 ± 12.3 69.4 ± 12.7 62.9 ± 9.2 30.0 ± 14.1  
     
     
 65.8 ± 10.7 82.5 ± 6.3  88.9 ± 7.7  89.6 ± 3.7 
      

 
[Modified from Table 3 of Seki and Mazur, Cryobiology 59 (2009) 75-82] 
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