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MTT Assay Principle
• Trypan blue staining is simple but insensitive/low 

throughput method of evaluating cell membrane integrity 

(cell proliferation or death).

• Assessment of radioactive substance uptake (e.g. 

tritium-labeled thymidine) is time consuming and requires 

handling of radioactive substances. 

• MTT (3-(4,5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium 

bromide) is reduced to purple colored formazan in the living 

cells. 

• The absorbance of this colored solution can be quantified by 

measuring at a certain wavelength (550-600 nm) by 

spectrophotometer.

• This reaction only takes place only when mitochondrial 

reductase enzymes are active, which is directly related to 

the number of viable cells. 

• Often employed as a cytotoxicity assay on dose-dependent 

manner.



Materials

• MTT solution (1ml X 10 vials)

• Solubilization solution (50ml X 2 bottles) 

• Phosphate-buffered saline (PBS), sterile

• Dimethylsulfoxide (DMSO), optional

• Microplates (tissue culture grade, 96 wells, flat bottom)

• Cell culture medium (see slide 4)/micropipette

• Incubator (e.g. 37℃, 5%  CO2) - see slide 4

• ELISA reader (550-600 nm)



1. Cells are grown in microplates (tissue culture grade, 
96 wells, flat bottom) in a final volume of 200 µL 
culture medium per well, in a humidified atmosphere 
(e.g. 37℃, 5%  CO2). The incubation period depends on 
the particular experimental approach and on the cell 
line used for the assay. 

2. After the incubation step, add 10 µL of the MTT 
solution to each well.

“The cells were then washed with PBS and seeded at 4 × 104 
cells/cm2 in Dulbecco’s modified Eagle’s medium (DMEM), 
supplemented with 10% fetal bovine serum (FBS), 100 IU/ml 
of penicillin, 100 μg/ml of erythromycin and then incubated 
at 37 °C in a humidified atmosphere containing 5% CO2 until 
they reached 80% confluency” (2021 NOUS Step K)” - at  
varying amounts of exosome/miRNA here.



3. Incubate the microplate for 4 hours in a CO2 
incubator (e.g. 37℃, 5%  CO2). More than 4 hours 
incubation will decrease the sensitivity of the assay. 

4. Carefully remove media. Do not disturb cells and do 
not rinse with PBS. For non-adherent cells it may be 
necessary to first centrifuge the plates to sediment 
the cells. 

“Incubated at 37 °C in a humidified atmosphere 
containing 5% CO2 until they reached 80% confluency” 
(2021 NOUS Step K).”

If chondrocyte is an adherent cell, media aspiration is only 
required.



5. Add 100 µL of the solubilization solution into each 
well. To shorten time of the assay, it is possible to use 
DMSO as a solubilizing agent to dissolve the formazan.  

6. Check for complete solubilization of the purple 
formazan crystals and measure the absorbance of the 
samples using a microplate (ELISA) reader. The 
wavelength to measure absorbance of the formazan 
product is between 550 and 600 nm according to the 
filters available for the ELISA reader. 



Expected Results

A549 Lung Carcinoma
MRC5 Lung Normal



Notices

• Aseptically add MTT solution in an equal culture volume.

• Incubation times should be consistent when making comparisons.

• If cells are attached to culture vessel growth surface, remove and dispose of the culture fluid. Add 

MTT solution in an equal amount to the original culture volume. Solvent volumes may vary but the 

final volumes should be consistent to facilitate comparison.

• If cells are not attached or loss of MTT formazan occurs if culture fluid is removed, add MTT solvent 

directly to the culture in an amount equal to the original culture volume. Plates should be read 

within 1 hour after adding MTT solvent.

• Gentle shaking will enhance dissolution. Occasionally, pipetting up and down may be required to 

completely dissolve the MTT formazan crystals especially in dense cultures. 

• Microbial contamination will contribute to the cleavage of MTT and formation of MTT formazan 

yielding erroneous results.

• Uneven evaporation of culture fluid in wells of multiwell plates may cause erroneous results


