
On the Care and Use 
of Human Serum 

Purpose 

The purpose of this document is to provide 
guidance on the proper handling and 
storage of human serum used in cell 
culture and tissue-typing applications. We 
ask that you carefully consider all aspects 
of your lab’s storage and handling 
protocols, including heat inactivation, 
refrigeration, and aliquotting. 

Composition 

The in vitro culture of animal cells 
commonly requires a medium rich in 
nutrients. These nutrients are usually 
supplied by supplementing a formulated 
medium with serum. Serum offers a highly 
bioavailable complex of proteins and 
amino acids, lipids and triglycerides, 
vitamins, inorganic minerals and salts, as 
well as other minor components and 
growth factors that promote culture 
success. Serum may also contain varying 
concentrations of iron-sequestering heme 
and mitogenic endotoxin. When stored 
and used properly, serum can be stably 
maintained with its original growth-
promoting characteristics for several 
years; the improper storage or thawing of 
serum can quickly degrade the quality and 
stability of this biological fluid, and can 
present a hazard to valued cells in culture.  

Storage 

Serum must be stored frozen (-20°C) until 
ready for use. Storage under any other 
conditions, including refrigeration or -
70°C could affect the overall performance 
of the material, depending upon the 
intended application and working 
conditions. In order to assure the highest 
quality product, changes in serum 
temperature should be minimized. 

Thawing 

We strongly recommend using the entire 
100ml bottle at the time it is first thawed. 
If this is not possible for your intended 
use, we recommend that you minimize the 
number of freeze/thaw cycles the product 
will undergo by aliquotting the serum into 
containers of a single-use volume. 

When preparing human serum for use, it 
should be allowed to thaw gradually, 
either at room temperature or in a 
refrigerator at a temperature of 2-8°C 
overnight in order to minimize 
thermodynamic stresses to the material.  

Consistency 

Gemini Bio-Products goes to great lengths 
to ensure that our human serum products 
are the most consistent product 
commercially available. Although our 
human serum is manufactured using raw 
material from congruous donor pools 
according to time-tested protocols, it is 
possible that there can be a perceived 
difference in the physical appearance of 
this product from lot-to-lot. This can be 
largely attributed to variation in diet 
amongst human beings (particularly with 
respect to dietary fats). Another source for 
slight differences comes from differing 
storage conditions and/or handling in the 
laboratory setting. Due to the special 
sensitivity of this product as compared to 
other sera, it is critical that human serum 
be cared for as outlined in this guide.    

Heat Inactivation 

The practice of heat inactivating serum 
was originally developed when only serum 
from adult animal sources was available 
for cell culture. Adult serum contains 
various immune factors, particularly 
serum complement, which may inhibit or 
destroy cells under certain conditions. The 
heat treatment of serum was originally 
introduced for the purpose of inactivating 
serum complement activity.  

Today, serum is often heat-inactivated 
without any evidence of beneficial effect, 
simply because an earlier protocol calls 
for such action. Often, heat inactivation 
leads to increased levels of precipitate in 
the serum. This phenomenon is largely 
attributable to the elevated lipid levels 
commonly associated with most human 
diets. Although the presence of this 
precipitate will not affect the product’s 
performance in culture, it can lead to  



downstream filtration issues. And, since 
most cells grow perfectly well without heat 
inactivating serum, we suggest that the 
necessity of this process be seriously 
examined prior to treating.  

If you decide that heat inactivation is 
appropriate for your application, we 
recommend the following protocol--or we 
can perform the service for you, upon 
request. 

Heat Inactivation Protocol 

1) After the serum has been gradually 
thawed, swirl the contents of the bottle(s) 
thoroughly to mix. 

2) Prepare a control bottle containing 
water. The control bottle should be stored 
along with the serum bottles to ensure 
identical initial temperatures. This control 
bottle will be used to monitor the 
temperature change and should be of the 
same materials as the serum-containing 
bottle(s) (e.g., PETG with a cap or stopper). 

3) Place the bottle(s) of serum and the 
control bottle into a 56°C water bath 
containing sufficient water to immerse the 
bottle above the serum level. Suspend a 

thermometer/thermocouple in the water 
bottle. The thermometer should not touch 
the sides or bottom of the bottle. 

4) Swirl the bottles every 5 minutes to 
ensure uniform heating of the serum. 

5) Monitor the temperature of the control 
bottle closely and begin timing as the 
temperature reaches 56°C. 

6) After 30 minutes at 56°C, remove the 
serum from the water bath and allow it to 
slowly cool to room temperature. Serum 
should be completely cooled before 
aliquotting. If the serum is to be filtered, it 
should be refrigerated overnight prior to 
filtration and aliquotting. Heat-inactivated 
serum may be re-frozen once, thawed and 
then used. 

7) Heat-inactivated serum should be 
stored at -20°C after heat inactivation; 
otherwise the amount of accumulated 
precipitate will increase as the serum 
stands in the thawed state, even if left in a 
refrigerator. The serum should be stored 
in small aliquots that can be thawed 
individually as needed. We do not 
recommend more than one freeze-thaw 
cycle after heat-inactivation. 
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