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Cryopreservation

• The aim of cryopreserva/on is to enable stocks

of cells to be stored to prevent the need to have all

cell lines in culture at all 3mes.

• It is invaluable when dealing with cells of limited

life span.



Cryopreservation

• This practice is crucial for biomedical research, clinical

medicine, zoology, botany, and biotechnology.

• When frozen and kept properly, specimens may remain

in a state of suspended cellular metabolism

indefinitely and can be thawed as needed.





Basic Principles forCryopreservation

1.Cultures should be healthy with a viability of >90%

and no signs of microbial contamination.

2.Cultures should be in log phase of growth (this can

be achieved by using pre-confluent cultures i.e. cultures

that are below their maximum cell density and by

changing the culture medium 24 hours before freezing).



Basic Principles forCryopreservation

3.A high concentration of serum/protein (>20%) should be used.
In many cases serum is used at 90%.

4.Use a cryoprotectant such as dimethyl sulphoxide (DMSO) or

glycerol to help protect the cells from rupture by the formation of
ice crystals.

5.The most commonly used cryoprotectant is DMSO at a final

concentration of 10%, however, this is not appropriate for all cell
lines e.g. where DMSO is used to induce differentiation. In such
cases an alternative such as glycerol should be used





Cryopreservation of CellLines

• Reduced risk of microbial contamina3on

• Reduced risk of cross contamina3on with other cell lines

• Reduced risk of gene3c dri7 and morphological changes

• Work conducted using cells at a consistent passage number

• Reduced costs (consumables and staff 3me)



Why Liquid
Nitrogen?

• In simple words , we use liquid nitrogen to store

animal cells because nitrogen in this liquid state

has very low temp. so all the metabolic activities

of a cell pauses and the cell enters in the stable

state



Why LiquidNitrogen?

• They can remain for thousand of years in this stable

state, further when we remove liquid nitrogen the

cell will again start the metabolism and other

normal activities.

• So it is the best method to store animal cells.











• Storage in liquid phase nitrogen allows the lowest possible

storage temperature to be maintained with absolute

consistency, but requires the use of large volumes (depth) of

liquid nitrogen which is a potential hazard.

• There have also been documented cases of cross

contamination by virus pathogens via the liquid nitrogen

medium. For these reasons ultra-low temperature storage is

most commonly in vapour phase nitrogen.
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Cryopreserving culturedcells

1.Prepare freezing medium and store at 2–8°C unGl

use. Note that the appropriate freezing medium

depends on the cell line.

2.For adherent cells, gently detach cells from the

Gssue culture vessel following the procedure used

during the subculture. Resuspend cells in the

complete medium required for that cell type.



Cryopreserving cultured
cells

3.Determine the total number of cells and percent viability

using a hemocytometer, cell counter, and trypan blue

exclusion, According to the desired viable cell density,

calculate the required volume of freezing medium.

4. Centrifuge the cell suspension at approximately 100–200

× g for 5–10 minutes. Aseptically decant supernatant  

without disturbing the cell pellet.



Cryopreserving culturedcells

5.Resuspend the cell pellet in cold freezing medium at

the recommended viable cell density for the specific

cell type.

6.Dispense aliquots of the cell suspension into

cryogenic storage vials. As you aliquot them,

frequently and gently mix the cells to maintain a

homogeneous cell suspension.



Cryopreserving culturedcells

7.Freeze the cells in a controlled-rate freezing

apparatus, decreasing the temperature

approximately 1°C per minute and store them at –

80°C overnight.

8.Transfer frozen cells to liquid nitrogen, and store 

them in the gas phase above the liquid nitrogen.







Thawing frozencells

1.Remove the cryovial containing the frozen cells from
liquid nitrogen storage and immediately place it into a
37°C water bath.
2.Quickly thaw the cells (< 1 minutes) by gently swirling
the vial in the 37°C water bath un3l there is just a small
bit of ice le7 in the vial.
3.Transfer the vial into a laminar flow hood. Before
opening, wipe the outside of the vial with 70% ethanol.
4.Transfer the thawed cells dropwise into the centrifuge
tube containing the desired amount of prewarmed
complete growth medium appropriate for your cell line.



Thawing frozen
cells

5.Centrifuge the cell suspension at approximately 200 × g
for 5–10 minutes. The actual centrifugation speed and
duration varies depending on the cell type.
6.After the centrifugation, check the clarity of
supernatant and visibility of a complete pellet.
Aseptically decant the supernatant without disturbing
the cell pellet.
7.Gently resuspend the cells in complete growth
medium, and transfer them into the appropriate culture
vessel and into the recommended culture environment.




