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Number Description 
88951 alamarBlue Cell Viability Assay Reagent, 25mL, ready-to-use solution sufficient for 2500 reactions 

in a 96-well plate or 10,000 reactions in a 384-well plate 
         
88952 alamarBlue Cell Viability Assay Reagent, 100mL, ready-to-use solution sufficient for                        

10,000 reactions in a 96-well plate or 40,000 reactions in a 384-well plate 
  
 Storage: Upon receipt store at 4°C protected from light. Product shipped at ambient temperature.  
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Introduction 
The Thermo Scientific alamarBlue Cell Viability Assay Reagent is used to quantitatively measure the viability of mammalian 
cell lines, bacteria and fungi by incorporating a rapid, sensitive and reliable fluorometric/colorimetric growth indicator. The 
alamarBlue Reagent allows for viability studies of chemical inhibitors on tumor cell lines and toxicology research to establish 
baseline data for predicting the toxicity of related novel agents by comparing such baseline data with known in vivo 
toxicity.1,2 Additionally, tissue engineering scientists can monitor viability in real time when performing a variety of tissue 
engineering applications.3,4  

Viable cells maintain a reducing environment within their cytoplasm. The alamarBlue Reagent is an oxidized form of redox 
indicator that is blue in color and non-fluorescent. When incubated with viable cells, the reagent changes color from blue to 
red and becomes fluorescent (Figure 1). This change can be detected using fluorescence or absorbance measurement 
instruments (see Procedure Summary Section) (Figure 2 and 3).   

 
Figure 1. Representative schematic of Thermo Scientific alamarBlue 
Cell Viability Reagent undergoing reduction within the cells. 
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Figure 2. Fluorescence (left) and absorbance (right) spectra of Thermo Scientific alamarBlue Reagent in 
oxidized and reduced states. 

 
Procedure Summary    

 
Figure 3. Procedure summary schematic. 

                                            
Important Product Information 
• Store the assay protected from light.  

• Do not use the assay with media containing reagents with high redox potential (e.g., DTT). 

• Procedures are written for 96-well plates; for 384-well plates, reduce all volumes by four-fold.  
 
Additional Materials Required 
• Sterile, ultrapure water 

• Cultured cell line 

• Tissue culture-compatible 96- or 384-well plates compatible with fluorometer and absorbance reading (clear or solid 
bottom) 

http://www.thermo.com/pierce


 
 
 
 

 
 

   Pierce Biotechnology PO Box 117 (815) 968-0747 www.thermoscientific.com/pierce 
   3747 N. Meridian Road Rockford, lL 61105 USA (815) 968-7316 fax  

 3 

• Multichannel pipette 

• Fluorescent reader with excitation of 530-560nm and emission of 590nm  

• Spectrophotometer plate reader capable of reading 570/600nm absorbance 

Note: Alternative wavelengths of 570/630nm or 540/600nm can be used; do not use a 540/630nm reading. 

• Positive control: 100% reduced form of alamarBlue Reagent. To prepare the reduced reagent form, autoclave alamarBlue 
Reagent in culture media (1 volume of alamarBlue Reagent: 10 volumes of mammalian cell culture media containing 
serum) for 15 minutes of liquid autoclave cycle.  

Note: Do not autoclave concentrated alamarBlue Reagent or alamarBlue Reagent in phosphate-buffered saline (PBS); 
100% reduced alamarBlue Reagent is not stable in PBS. 

 
Determination of Optimum Incubation Time and Cell Number  
Note: Cellular response within the assay is highly dependent on the incubation time and the number of cells plated. For best 
results, determine the optimal incubation time and plating density for each different cell line.  

1. Prepare a log phase growth of cells in 100µL of media with cell numbers above and below the cell density expected to be 
used.  
Note: Include a negative control of only medium without cells to determine background signal. Include a positive control 
of 100µL of 100% reduced alamarBlue Reagent without cells. 

2. Add 10μL of alamarBlue Reagent in an amount equal to 10% of the volume in the well. For the positive control well, 
add 10μL of sterile, ultrapure water. 

3. Incubate the plate in an incubator at 37°C, 5% CO2.  

4. Remove the plate and measure fluorescence with excitation wavelength at 530-560nm and emission wavelength at      
590nm (refer to Step 5 for calculation) or absorbance at a wavelength of 570nm and 600nm (refer to Step 6 for 
calculation).  

Note: Two alternative absorbance wavelength pairs of 570/630nm or 540/600nm can be used (refer to Step 6 for 
calculation). 

5. To calculate the % Reduction of alamarBlue Reagent using fluorescence readings: 

% Reduction of alamarBlue Reagent =              (Experimental RFU value – Negative control RFU value)               × 100                                                                   
                                                                       (100% reduced positive control RFU value – Negative control RFU value) 
 

Figure 4. Graph showing the percentage 
reduction of Thermo Scientific 
alamarBlue Reagent at different cell 
numbers and incubation hours. Serial 
dilutions of CHO-K1 cells were plated at 
100μL/well in a 96-well plate and 
incubated at 37°C, 5% CO2. The 
alamarBlue Reagent (10μL/well) was 
added and the cells were measured at 
545nmEx/590nmEm using a Thermo 
Scientific Varioskan Flash Multimode 
Plate Reader. 
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6. From Figure 4, if the desired incubation time with alamarBlue Reagent was 4 hours, any plating density from                      
5000 to 40,000 cells/mL could be used and expected to produce a reaction within the linear range for that incubation 
period. However, if the intent is to incubate for 10 hours, the reaction could be expected to be within the linear range if 
plated at 1250 to 10,000 cells/mL for this cell line. There is no longer a linear relationship with the percentage of 
reduction above 10,000 cells/mL.    

Note: Microbial contaminants will also reduce alamarBlue Reagent and yield erroneous results if contaminated cultures 
are tested by this method.   
 
To calculate the % Reduction of alamarBlue Reagent using absorbance readings: 

% Reduction of alamarBlue Reagent =       (Eoxi600 × A570) – (Eoxi570 × A600)      × 100    
                                                                     (Ered570 × C600) – (Ered600 × C570) 
 

Eoxi570 = molar extinction coefficient (E) of oxidized alamarBlue Reagent at 570nm = 80586 

Eoxi600 = E of oxidized alamarBlue Reagent at 600nm = 117216  

A570 = absorbance of test wells at 570nm  

A600 = absorbance of test wells at 600nm  

Ered570 = E of reduced alamarBlue at 570nm = 155677 

Ered600 = E of reduced alamarBlue at 600nm = 14652 

C570 = absorbance of negative control well (media, alamarBlue Reagent, no cells) at 570nm   

C600 = absorbance of negative control well (media, alamarBlue Reagent, no cells) at 600nm 

 

Note: Use different values for E for alternative wavelengths of 540/600nm and 570/630nm. 

Eoxi540 = E of oxidized alamarBlue Reagent at 540nm = 47619 

Eoxi630 = E of oxidized alamarBlue Reagent at 630nm = 34798  

Ered540 = E of reduced alamarBlue Reagent at 540nm = 104395 

Ered630 = E of reduced alamarBlue Reagent at 630nm = 5494 

 
Cell Viability Assay with Chemical Compounds  
1. Harvest log phase-growth cells. Plate cells according to previously determined optimum cell density.  

Note: Include (1) a medium control without cells to determine absorbance of negative control; (2) an untreated cell 
control to serve as a vehicle control by adding the same solvent used to dissolve the chemical compound or growth 
factor; (3) a 100% reduced alamarBlue positive control.  

2. Add a chemical compound and vehicle control to the well. 

3. Incubate cells for the required time in an incubator at 37°C, 5% CO2.  

4. Add 10μL of alamarBlue Reagent in an amount equal to 10% of the volume in the well. For the positive control well, 
add 10μL of sterile, ultrapure water.  

5. Incubate cells for the pre-determined time in an incubator at 37°C, 5% CO2. 

6. Remove the plate and measure fluorescence with excitation wavelength at 530-560nm and emission wavelength at            
590nm (refer to Step 7 or 8 for calculation). Alternatively, measure absorbance at a wavelength of 570nm and 600nm 
(refer to Step 8 for calculation).  

Note: Alternative wavelengths of 570/630nm or 540/600nm can be used (refer to Step 7 for calculation). 

7. To calculate the % Reduction of alamarBlue Reagent using fluorescence-based readings: 

8. % Reduction of alamarBlue Reagent =              (Experimental RFU value – Negative control RFU value)               × 100                                                                   
                                                                 (100% reduced positive control RFU value – Negative control RFU value) 
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Figure 5. Determination of cell viability using Thermo Scientific alamarBlue Cell Viability Reagent. HEK-293 or 
CHO-K1 cells were plated in a 96-well plate and exposed to various concentrations of Etoposide and Actinomycin D, 
respectively. Cells were loaded with alamarBlue Reagent, incubated at 37°C, 5% CO2, and the plates were measured at 
545nmEx/590nmEm using a Varioskan™ Flash Multimode Plate Reader. 

 
9. To calculate the % Difference between treated and untreated control cells based on fluorescence readings: 

  % Difference between treated and untreated cells =    Experimental RFU value with chemical compound   × 100 
                                                                                                          Untreated cell control RFU value 
            

10. To calculate the percentage reduction of alamarBlue Reagent using absorbance readings: 

        % Reduction of alamarBlue Reagent =       (Eoxi600 × A570) – (Eoxi570 × A600)      × 100    
                                                                             (Ered570 × C600) – (Ered600 × C570) 

 

Eoxi570 = E of oxidized alamarBlue Reagent at 570nm = 80586 

Eoxi600 = E of oxidized alamarBlue Reagent at 600nm = 117216  

A570 = absorbance of test wells at 570nm  

A600 = absorbance of test wells at 600nm  

Ered570 = E of reduced alamarBlue Reagent at 570nm = 155677 

Ered600 = E of reduced alamarBlue Reagent at 600nm = 14652 

C570 = absorbance of negative control well (media, alamarBlue Reagent, no cells) at 570nm                                          

C600 = absorbance of negative control well (media, alamarBlue Reagent, no cells) at 600nm 

 

Note: Use different values for E for alternative wavelengths of 540/600nm and 570/630nm. 

Eoxi540 = E of oxidized alamarBlue Reagent at 540nm = 47619 

Eoxi630 = E of oxidized alamarBlue Reagent at 630nm = 34798  

Ered540 = E of reduced alamarBlue Reagent at 540nm = 104395 

Ered630 = E of reduced alamarBlue Reagent at 630nm = 5494 
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Troubleshooting 
Problem Possible Cause Solution 

Low fluorescence 
value 

Low instrument gain setting Adjust the instrument’s gain setting 

Improper instrument filter/ wavelength  Verify the instrument’s filter/wavelength setting  

Short incubation time Increase incubation time 

Low number of cells Increase cell number  

High fluorescence 
value 

High instrument gain setting  Adjust the instrument’s gain setting 

Improper instrument filter/ wavelength  Verify the instrument’s filter/wavelength setting  

Long incubation time Decrease incubation time 

High number of cells Decrease cell number 

  Bacterial contamination Identify and remove the contamination source  

  alamarBlue Reagent was exposed to direct 
light for extended time 

Purchase new alamarBlue Reagent after comparing 
current with previous readings of negative control 

 
Related Thermo Scientific Products  
88953-4 Pierce™ LDH Cytotoxicity Assay 
8410000*             Live Cell Green 
8410200*             Live Cell Violet 
8410100*             Live Cell Blue 
K0200011*          Cell Viability Kit 
51119000* Multiskan™ FC Microplate Photometer 
51119100* Multiskan FC Microplate Photometer with incubator 
5250030* Varioskan Flash Multimode Reader with top reading 
5250040* Varioskan Flash Multimode Reader with top and bottom reading 
5250500* Varioskan Flash Multimode Reader with LumiSens Option, factory-fitted (also enabling 

luminometric spectral scanning) 
5250510* Varioskan Dispenser Option 
* Products can be found at www.thermoscientific.com 
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2. Schoonen, W.G., Stevenson, J.C., Westerink, W.M., Horbach, G.J. (2012). Cytotoxic effects of 109 reference compounds on rat H4IIE and human 

HepG2 hepatocytes. III: Mechanistic assays on oxygen consumption with MitoXpress™ and NAD(P)H production with alamarBlue. Toxicol In Vitro 
26(3):511-25. 

3. Bhat, S., Kumar, A. (2012). Cell proliferation on three-dimensional chitosan-agarose-gelatin cryogel scaffolds for tissue engineering applications. J 
Biosci Bioeng Aug 9 2012.  

4. Peng, L., Zhang, R., Sun, H., Chen, L., Liu, F., Yao, C., Mouxuan, D., Xiaodan, J. (2012). PKH26 can transfer to host cells in vitro and in vivo. Stem 
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General Reference 
Al-Nasiry, S., Geusens, N., Hassens, M., Luyten, C., Pijnenborg, R. (2006). The use of alamarBlue assay for quantitative analysis of viability, migration and 

invasion of choriocarcinoma cells. Human Reproduction 22(5):1304-9. 
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Products are warranted to operate or perform substantially in conformance with published Product specifications in effect at the time of sale, as set forth in 
the Product documentation, specifications and/or accompanying package inserts (“Documentation”). No claim of suitability for use in applications regulated 
by FDA is made. The warranty provided herein is valid only when used by properly trained individuals. Unless otherwise stated in the Documentation, this 
warranty is limited to one year from date of shipment when the Product is subjected to normal, proper and intended usage. This warranty does not extend to 
anyone other than Buyer. Any model or sample furnished to Buyer is merely illustrative of the general type and quality of goods and does not represent that 
any Product will conform to such model or sample. 
NO OTHER WARRANTIES, EXPRESS OR IMPLIED, ARE GRANTED, INCLUDING WITHOUT LIMITATION, IMPLIED WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, OR NON INFRINGEMENT. BUYER’S EXCLUSIVE REMEDY FOR NON-
CONFORMING PRODUCTS DURING THE WARRANTY PERIOD IS LIMITED TO REPAIR, REPLACEMENT OF OR REFUND FOR THE NON-
CONFORMING PRODUCT(S) AT SELLER’S SOLE OPTION. THERE IS NO OBLIGATION TO REPAIR, REPLACE OR REFUND FOR PRODUCTS 
AS THE RESULT OF (I) ACCIDENT, DISASTER OR EVENT OF FORCE MAJEURE, (II) MISUSE, FAULT OR NEGLIGENCE OF OR BY BUYER, 
(III) USE OF THE PRODUCTS IN A MANNER FOR WHICH THEY WERE NOT DESIGNED, OR (IV) IMPROPER STORAGE AND HANDLING OF 
THE PRODUCTS. 
Unless otherwise expressly stated on the Product or in the documentation accompanying the Product, the Product is intended for research only and is not to 
be used for any other purpose, including without limitation, unauthorized commercial uses, in vitro diagnostic uses, ex vivo or in vivo therapeutic uses, or 
any type of consumption by or application to humans or animals. 
 
Current product instructions are available at www.thermoscientific.com/pierce. For a faxed copy, call 800-874-3723 or contact your local distributor. 
© 2012 Thermo Fisher Scientific Inc. All rights reserved. Unless otherwise indicated, all trademarks are property of Thermo Fisher Scientific Inc. and its 
subsidiaries. Printed in the USA. 
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