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a slow, uniform cooling rate of -1°C per minute from ambient works well. 
Placing the vials in a disposable plastic polystyrene rack on the shelf of 
an -80°C freezer for 2-3 hours is close to 1°C per minute and works well 
for a range of cell types. After initial cooling, the cells are placed in the 
storage freezer. For Glass Cryule® vials use Wheaton Plastic Racks on 
page 142. Tilt the Glass Cryule® in the rack so the culture freezes at a 
slant. This reduces the chance of the expanding ice cracking the Cryule®. 
Whether using Wheaton plastic or glass Cryules®, simply leaving the 
culture in the -80°C freezer overnight is a good way to initially freeze the 
cells. The temperature at which frozen cells are stored will affect their 
viability. Storage at -80°C may permit slow chemical reactions to occur 
from the presence of small amounts of unfrozen water, resulting in cell 
death. Cells should be stored at a temperature less than -150°C.

Primary Culture Preparation 
with Wheaton Celstir® 
Cell Culture Flask

Abstract
Wheaton Science Products Celstir® Cell Culture Flasks are most com-
monly used for growing cells in culture, but are widely used to prepare 
cells, especially neurons, for other cell preparation. Celstir® fl asks are 
useful for preparing cells because they can be closed to maintain sterility 
of the culture. Jacketed fl asks can also be used to maintain the optimal 
temperature for the cells, saving incubator space and reducing the 
disturbance to other cultures while preparing primary cultures.

Background
A wide number of researchers have used the Wheaton Celstirs® to 
prepare cells for other cultures. Generally, the spinner fl ask is used to 
gently agitate the cells in culture medium with a trypsinizing agent 
added. The cells are often prepared with Jacketed Celstir® fl asks 
because of the ease in maintaining optimal conditions for the cells by 
regulating the temperature of the water fl owing through the jacket. 
Typically, 25-50 mL fl asks are used for cell preparation.

Procedures
Neurons
Neurons are adherent cells that do not generally grow in suspension 
culture. Neurons are generally cultured for a short period of time on slide 
cover slips or small dishes, where they are manipulated and observed. 

Neurons are generally obtained from primary tissue and dissociated 
to individual cells using a combination of chemical and mechanical 
techniques.

For example, Martin1 et al placed brain slices from male Spraque-Dawley 
rats into a Jacketed Celstir® fl ask containing HEPES buffer, papain, NaCl, 
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, glucose, glutathione, nitro-arginine, kynurenic acid, and pyruvic 

acid. The cells were digested at 36°C by circulating water in the jacket 
of the fl ask. The cells were rinsed, and further triturated with Pasteur 
pipettes with successively smaller tip diameters. This is similar to the 
technique used by D. James Surmeier2. The cells were dissociated in 
HEPES buffered Hank’s Balanced Salt Solution. After digestion, the cells 
were triturated with graded Pasteur pipettes.

Myocytes
Haneda3 et al dissociated myocytes in a Wheaton water jacketed Celstir® 
in a solution containing trypsin, chymotrypsin, and elastase in HEPES 
buffered Hank’s salt solution at 37°C. The tissue was minced prior to 
dissociation in the fl ask.

Decidual Tissue

Tessier4 et al started primary decidual cell culture from tissue obtained 
from pseudo-pregnant rats. The tissue was incubated in a water-jacketed 
Celstir® fl ask at 37°C in RPMI 1640 medium supplemented with 
collagenase and deoxyribonuclease.

Conclusion
Wheaton Celstir® fl asks are an excellent alternative to trypsinizing fl asks 
for small volumes of cell culture. They can be sealed against contamina-
tion with the caps that are provided with the fl asks, and stirring is done 
with a magnetic stirrer. The fl asks may be placed in an incubator, or 
jacketed fl asks can be used to maintain the cells at optimal temperature. 
Use of jacketed fl asks reduces the demand for incubator space and elim-
inates disturbance of other cell cultures from the continual opening and 
closing of the incubator during primary cell culture preparation. Wheaton 
Celstir® fl asks can be used for a variety of cells and the cultures can be 
grown in larger Celstir® fl asks after the cells are dissociated.
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Thawing
In contrast to freezing, rapid thawing 
of cells is needed to maintain viability. When 
removing vials from the freezer, insulated gloves should 
be worn to protect you from burns from the low temperatures. 
Though specially designed Cryules® are used to store cells, a face 
shield and a laboratory coat are recommended to protect you against 
unexpected explosions. Directly after removal from storage, vials should 
be thawed with agitation, except for fragile hybridoma cells, in a 37°C 
water bath. As the last ice crystals melt, remove the vial from the water. 
Wipe, spray, or submerse the vial with 70% ethanol before opening it in a 
biosafety hood. You can determine the percentage of viable cells recovered 
by trypan blue staining.




