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Frost line! 
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Important Facts 

• Routine movement of frozen 
animal semen.  

• (Other cells and tissues have 
their own journey)  



From the time it’s collected, 



Processed, 



Frozen, 



Stored, 



Shipped, 



And ultimately thawed for 
insemination... 



Many opportunities exist for 
accidental thermal exposure, 
especially after it reaches the 

farm or breeding center... 



The list of 
personnel on a 
farm, ranch, or 
breeding center 
that routinely 
handle frozen 
semen samples is 
long... 
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Thermal exposure opportunities are 
aplenty. 

• Receiving a shipment 

• Searching for samples to 
thaw 

• Thawing samples 

• Preparing a dry shipper 

• Preparing shipments 

• Taking inventory 

• Breaking a cane!!!! 

• Dewar to Dewar transfer 

• Cattle sales 

• Storage conditions 

• Who’s responsible? 

– Courier 

– Farm secretary 

– Owner 

– Farm manager 

– Animal handlers 

– Staff support 

– Lab staff 

– Veterinarian 

– Embryologist 

– Others? 

 



Chances are pretty good for thermal 
exposures! 



Receiving shipments 







Searching for samples to thaw 





Frost on cane tabs = hard to read 
leading to increased exposure time 

 



Thawing Samples 



Exposing cane mates 



Preparing a dry shipper 



Preparing shipments 





Taking inventory 





Breaking a cane 









Cattle Sales 



Routine Storage 



Objectives of Presentation 

• Define an industry problem 

• Briefly review the science of freezing cells 

• Review the science of thermal exposure damage 

• Show exposures commonly seen with frozen semen 

• Illustrate proper handling techniques 

• Tips for Dewar management 

• Debate solutions for handling problems 



Major Objective When Handling 
Frozen Semen and Embryos 

Keep the internal temperature 
of straws below   

– 130°Celsius at all times 



Receiving a shipment 
Always record the internal temperature of the 

dry shipper ASAP! 

Make sure it’s below – 130 C 



A fully charged 
dry shipper 
should have an 
internal temp of 
at least  
- 180°Celsius 
six inches below 
the top of the 
neck  



If temp is 
warmer than  

-130 C 
consider not 
accepting the 

shipment!  
Document 

every 
shipment’s 
temperature 
upon arrival  



Proper Thawing Technique 

Frost Line 





8 Second Rule 

•Canes or canisters should not be exposed any 
longer than 8 seconds in the neck of a Dewar.  
 
•Remember, it takes 10 to 12 seconds for the 
internal temperature of a straw of frozen semen 
to reach – 100 C in the neck of a medium sized 
ranch Dewar half full in LN2 
 
•Recrystallization begins at – 130 C 



Essential tools for manipulating 
straws of frozen semen 

• Towel clamps 

• Forceps  

• Hemostats 

• Liquid N bath 

• Eye protection 



Liquid Nitrogen Bath 

•Should be used routinely 
•Never seen one on a farm or ranch 
•Protects semen, embryos, & cells from 
thermal exposure damage during any and 
all handling events! 
•Inexpensive 





LN2 Bath – use when... 

• Receiving shipments  
– to safely take inventory 

– record registration and 
batch code data 

 

• Preparing shipments 



LN2 Bath – use when... 

 

 

 

Breaking a cane 

 

 

 



LN2 Bath – use when... 

• Taking Dewar 
Inventory 



LN2 Bath – use when... 

Any time that a 
sample needs to 
be exposed for 
longer than 8 
seconds in the 
neck of a Dewar 



Objectives of Presentation 

• Define an industry problem 

• Briefly review the science of freezing cells 

• Review the science of thermal exposure damage 

• Show exposures commonly seen with frozen semen 

• Illustrate proper handling techniques 

• Tips for Dewar management 

• Debate solutions for handling problems 



Dewar Management 

• Keep Dewars at 
least ¾ full of 
LN2 
– Top goblets full 

• Provides extra 
protection 
during thawing 
and searching 
for canes 



Dewar Management 

• Purchase 2 identical Dewars instead of 1 

– Times of crisis immediate home for 
canisters of leaking vessel 

– Extra Dewar provides LN2 to top off 
storage vessel between visits from N 
supplier 

– Source of N for LN2 bath 



Biosecurity Issues 

• Some viruses and bacteria survive LN2 
temperatures 

– Papavovirus, HIV, BVD, V. Stomatitis, 
Herpes, Hepatitis B, Adenovirus, others 

– E. Coli, Staph Aureas, others 

• LN2 acts as a mechanical vector 
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• How many farms, or ranches have 
an organized educational curriculum 
in place for handling and storing 
frozen semen and embryos? 



• How many human labs and storage 
facilities have an organized 
educational curriculum in place for 
staff that handle frozen cells and 
tissues? 



Challenge is educating a lot of folks 
who don’t think they need educating! 



The problem is cowboy logic. 



AI technicians don’t understand the 
effects of recrystallization 



They see a solid frozen straw of 
semen and they think all is okay. 



But damage occurs 130 degrees C 
below the freezing point of water 

DIC wet mounts 





The bottom line... 

1. The fate of reproductive and medical patients is 
in the hands of numerous potential handlers of 
cryopreserved cells and tissues. 

2. Many, if not most,  have never been formally 
educated in the art and science of handling 
frozen cells. 

3. Education is the key to solving the problem 

4. More work should be done to show the effects of 
thermal exposures on various cell types 




