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Cellometer Auto T4  
Cell Counting Comparison to Hemacytometer 
 
Cell counting accuracy is governed by two major factors. The first one is the 
homogeneity of cell suspension when sample is taken for measurement. Typical 
mammalian cells do not suspend in solution. Without thorough mixing and de-
clumping procedure, sample taken for cell concentration measurement will not 
reflect cell concentration in the original sample. 
 
When a hemacytometer is used, after the sample is loaded, the operator has to make 
judgment under a microscope. The variation in judgment from person to person will 
also affect the cell concentration and viability. 
 
In a Cellometer Auto T4 cell counter, the software automatically analyzes acquired 
cell images and measures cell concentration based on imaging analysis using 
defined judgment parameters. It produces consistent analysis without person to 
person variation. 
 
In this application note, we show various experiments comparing hemacytometer to 
Cellometer Auto T4 techniques.  The results show good correlation between the two 
methods.  
 
 
Experiment 1.  Primary mouse B cell concentration measured by Auto T4 
and hemacytometer 
 
From a purified mouse B cell sample, multiple cell concentration measurements were 
performed using both hemacytometer and Cellometer Auto T4 cell counter. Two-
sample T-test was used to evaluate cell concentration results. 
 
For hemacytometer measurements, cells in all four-corner squares were counted.  The 
following formula was used to determine concentration. 
 
Cell concentration (cells/ml) = (total cell count / 4) x 104    
 
Table 1. Summary of the two-sample T-test for mouse B cell concentration 
 

 Cellometer AutoT4 Hemacytometer 
Mean Concentration (cells/ml) 7.7x105 7.6 x105 
Number of tests 4 4 
P value 0.787 

 
P value greater than 0.05 indicates there is no significant difference in the cell 
concentration of this B cell sample measured by hemacytometer and Cellometer 
Auto T4. 
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Experiment 2. Primary mouse B cell viability measured by Auto T4 and 
hemacytometer 
 
1. Statistical analysis 
 
Two B cell samples with different viabilities were stained using Trypan blue (Sigma) at 
1:1 dilution. For each sample, multiple tests of viability were performed using 
hemacytometer and Cellometer Auto T4 cell counter. 
 
Table 2. Summary of two-sample T-test results for two B cell samples 
 

Sample #  Cellometer AutoT4 Hemacytometer 
Viability 68.0% 66.6% 
Number of tests 16 9 

1 

P value 0.562 
Viability 86.5% 86.9% 
Number of tests 4 4 

2 

P value 0.817 
 
For both samples, P values were greater than 0.05 indicating that there are no 
significant difference in the cell viability of both B cell samples as measured by 
hemacytometer and Cellometer Auto T4. 
 
 
2. Plot of Hemacytometer vs. 
Cellometer Auto T4 
 
Three samples with different viabilities 
were measured using hemacytometer 
and Cellometer Auto T4. Results were 
plotted as in Figure 1.  
 

Viability Measurement
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Fig. 1 
 
Experiment 3. Breast cancer cell line concentration measured by Auto 
T4 and hemacytometer 
 
SKBr-3 cells were suspended in media and cell concentration measurement were 
done with a manual hemacytomer and a Cellometer Auto T4.  The results are shown 
in Figure 2. 
 
Comparison study between manual hemacytometer and Cellometer Auto T4 
indicated that the same cell concentrations were obtained from these two 
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Cell Concentration Measurements
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Experiment 4. Zebra fish peripheral red blood cells (PRBC) measurement 
by Auto T4 and hemacytometer 
 
Samples of zebra fish peripheral red blood cell at three different concentrations were 
measured using hemacytometer and Cellometer Auto T4. The average 
concentration for each measurement is listed in Table3. 
 
Table 3. Zebra fish PRBC concentration measured by hemacytometer and 
Cellometer Auto T4.  
 

Cell sample Cellometer AutoT4 Hemacytometer 
1 3.0 x106 2.7 x106 
2 9.8 x105 9.7 x105 
3 5.7 x105 5.6 x105 

 
Experiment 5. Multiple cell lines measured by Auto T4 and  
hemacytometer 
 
Procedure: 

1. Three persons counted cells 
2. Four automatic cell counting samples per cell type 
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Table 4. Comparison of Auto T4 and Hemacytometer. 
 

 Cellometer AutoT4 Hemacytometer 
 Concentration n CV Concentration CV n 
Jurkat 1.17 x 106 4 2.27% 1.11 x 106 8.04% 3 
YAC-1 1.38 x 106 4 3.17% 1.41 x 106 11.89% 3 
K562 6.36 x 105 4 8.29% 5.58 x 105 9.66% 3 
H460 1.32 x 106 4 5.57% 1.16 x 106 20.65% 3 
NCI H128 2.46 x 105 4 11.23% 1.50 x 105 49.33% 3 
SW620 3.81 x 105 4 2.79% 3.70 x 105 19.49% 3 
Hut 102 9.18 x 105 4 0.39% 7.68 x 105 10.60% 3 

 
Experiment 6. Effect of homogeneous mixing to cell concentration 
 
Producing a homogeneous sample prior to cell counting is very important to the 
accuracy of the cell counting results.  The importance of good mixing is illustrated by 
the following example. 
 
Measure H42E cells using Cellometer Auto T4 Cell Counter 
 
Procedure for cell count #1 and cell count #2 
 

1. Use the same 10ml H42E cell solution 
2. Gently swirl the tube 
3. Take 20 µl sample for cell count #1  
4. Load CHT4 cell counting chamber and count 
5. Record cell concentration 
 

Procedure for cell count #2 
 

6. Use the same 10ml H42E cell solution 
7. Mixing remaining H42E cell by vetexing at low speed for 5 seconds,   
8. Take 20 µl sample for cell count #2 
9. Load CHT4 cell counting chamber and count 
10. Record cell concentration for cell count #2 
 

Procedure for cell count #3:  
 
1. Mixing cell culture #1, vetex at low speed for 5 seconds,   
2. Take 20 µl sample from cell culture #1 
3. Add 20 µl 0.2% trypan blue 
4. Mix with trypan blue 
5. Take 20 µl sample from mixed trypan blue sample 
6. Activate Test Viability 
7. Dilution factor: 2 
8. Count and record cell concentration 
 

 




