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USE OF TRYPAN BLUE STAIN AND
THE HEMOCYTOMETER TO DETERMINE TOTAL

CELL COUNTS AND VIABLE CELL NUMBER

Trypan Blue is one of several stains recommended
for use in dye exclusion procedures for viable cell
counting. This method is based on the principle that
live (viable) cells do not take up certain dyes,
whereas dead (non-viable) cells do. Staining
facilitates the visualization of cell morphology.

NOTE: Trypan Blue has a greater affinity for serum
proteins than for cellular protein. If the background is
too dark, cells should be pelleted and resuspended in
protein-free medium or salt solution prior to counting.

1) Prepare a cell suspension in a balanced salt
solution (e.g., Hanks= Balanced Salts [HBSS],
Product No. H 2513).
2) Transfer 0.5 ml of 0.4% Trypan Blue solution (w/v)
to a test tube. Add 0.3 ml of HBSS and 0.2 ml of the
cell suspension (dilution factor = 5) and mix
thoroughly. Allow to stand for 5 to
15 minutes.

   NOTE: If cells are exposed to Trypan Blue for
extended periods of time, viable cells, as well as non-
viable cells, may begin to take up dye.

3) With the cover-slip in place, use a Pasteur pipette
or other suitable device to transfer a small amount of
Trypan Blue-cell suspension mixture to both
chambers of the hemocytometer. Carefully touch the
edge of the cover-slip with the pipette tip and allow
each chamber to fill by capillary action. Do not overfill
or underfill the chambers.
4) Starting with chamber 1 of the hemocytometer,
count all the cells in the 1 mm center square and four
1 mm corner squares (see Diagram I). Non- viable
cells will stain blue. Keep a separate count of viable
and non-viable cells.

NOTE: Count cells on top and left touching middle
line of the perimeter of each square. Do not count
cells touching the middle line at bottom and right
sides (see Diagram II).

5) Repeat this procedure for chamber 2.

NOTE: If greater than 10% of the cells appear
clustered, repeat entire procedure making sure the
cells are dispersed by vigorous pipetting in the
original cell suspension as well as the Trypan Blue-
cell suspension mixture. If less than 200 or greater
than 500 cells (i.e., 20-50 cells/square) are observed
in the 10 squares, repeat the procedure adjusting to
an appropriate dilution factor.

6) Withdraw a second sample and repeat count
procedure to ensure accuracy.

7) CELL COUNTS C Each square of the
hemocytometer, with cover-slip in place, represents a
total volume of 0.1 mm3 or 10!4 cm3. Since 1 cm3 is
equivalent to approximately 1 ml, the subsequent cell
concentration per ml (and the total number of cells)
will be determined using the following calculations:

CELLS PER ml = the average count per square H
dilution factor H 104 (count 10 squares)

Ex: If the average count per square is 45 cells H 5 H
104 = 2.25 H 106 cells/ml.

TOTAL CELLS = cells per ml H the original volume of
fluid from which cell sample was removed.

Ex: 2.25 H 106 (cells/ml) H 10 ml (original volume) =
2.25 H 107 total cells.

8) CELL VIABILITY (%) = total viable cells
(unstained) ) total cells (stained and unstained) H
100.

Ex: If the average count per square of unstained
(viable) cells is 37.5, the total viable cells = [37.5 H 5
H 104] viable cells/ml H 10 ml (original volume) =
1.875 H 107 viable cells. Cell viability (%) = 1.875 H
107 (viable cells) ) 2.25 H 107 (total cells) H 100 =
83% viability.



Trypan Blue continued

The circle indicates the
approximate area covered at 100H microscope magnification (10H ocular and 10H objective).
Include cells on top and left touching middle line (F). Do not count cells touching middle line at
bottom and right (i). Count 4 corner squares and middle square in both chambers (one chamber
represented here).

Count cells on top and left touching middle line (F). Do not count cells touching middle line at

bottom and right (i).


