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Product Description 

SIGMAFAST p-Nitrophenyl phosphate (pNPP) tablets 
have been developed for use as a soluble substrate for 
the detection of alkaline phosphatase activity in 
Enzyme Immunoassays (EIA and ELISA assays).
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pNPP is the EIA/ELISA substrate of choice in alkaline 
phosphatase systems, as it exhibits high sensitivity.  
EIA/ELISA applications utilizing pNPP may be read in 
timed assays, or stopped with alkaline solutions for 
delayed readings.  SIGMAFAST pNPP tablets require 
no additional buffers to prepare an active substrate 
solution.   
 

One pNPP tablet and one Trizma Buffer tablet, 
dissolved in 20 mL of water, provides 20 mL of ready-
to-use substrate.  Each SIGMAFAST pNPP tablet set 
yields 20 mL of a solution containing:  

1.0 mg/mL pNPP,  
0.2 M Trizma buffer 
5 mM magnesium chloride 

 
Various publications have cited use of this product to 
report alkaline phosphate activity in ELISA,
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 as well 

as in general alkaline phosphatase assays.
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Precautions and Disclaimer  
This product is for R&D use only, not for drug, 
household, or other uses.  Please consult the Safety 
Data Sheet for information regarding hazards and safe 
handling practices.   
 
 

Preparation Instructions 
1. Remove the required number of pNPP and Trizma 

Buffer tablets for assay.  Return the box to the 
freezer. 

2. Allow the tablets to warm to room temperature. 
3. Open an equal number of pNPP tablet packages 

(silver foil) and Trizma Buffer tablet packages (gold 
foil). 

4. Drop the tablets into an appropriate container 
containing 20 mL of water for each tablet set.  Do 
not touch the tablets with your fingers.   

5. Vortex the solution until the tablets completely 
dissolve.   

 
The SIGMAFAST pNPP substrate solution is now ready 
for use.  For best results, the solution should be used 
within one hour. 
 
Procedure  
1. After the plate has been incubated with an alkaline 

phosphatase conjugate (generally 1–2 hours), 
wash thoroughly to remove unbound conjugate. 

2. Add 200 L of pNPP substrate solution to each 

well.  Incubate the plate in the dark for 30 minutes 
at room temperature. 

3. After the incubation period, read the plate at 
405 nm on a multiwell plate reader. 

4. If the plate cannot be read immediately, add 50 L 

of 3 N NaOH solution per 200 L of reaction 
mixture. 

5. Read the absorbance for the stopped reactions at 
405 nm. 
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Troubleshooting 
If the background is too high: 
1. Use a blocking step prior to the application of the 

primary antibody.  Normal serum (5% v/v) from the 
same species as the host of the second antibody 
generally produces the best results. 

2. Additional blocking agents for an ELISA are:  
a. 0.05% TWEEN

®
 20 in 50 mM TBS, pH 8.0 

b. 1% BSA containing  0.05% TWEEN 20 in 
50 mM TBS, pH 8.0 

c. 3% nonfat-dried milk in 0.01 M TBS (Catalog 
Number P2194).  Do not use milk as a 
blocking agent when using avidin-biotin 
systems. 

3. Use 0.05% TWEEN 20 in all washing and antibody 
diluent buffers. 

4. Run control wells without the primary antibody to 
check for non-specific reactivity of the secondary 
antibody/alkaline phosphatase conjugate. 

5. Adjust the titer of the primary antibody and/or the 
alkaline phosphatase conjugate to determine the 
optimal working dilutions. 

 
If no color develops, or color is too faint: 
1. Adjust the concentration of the primary antibody. 
2. Adjust the concentration of the secondary 

antibody/alkaline phosphatase conjugate. 
3. Determine if the enzyme conjugate is active by 

mixing a small sample of substrate and conjugate 
together in a test tube. 

4. Increase the substrate incubation time or 
temperature. 

5. Adjust the concentration of the coating antigen. 
6. Consider using an amplification system such as 

avidin-biotin. 
 

 

References 
1. Voller, A. et al., Bull. World Health Organ., 53(1), 

55-65 (1976). 
2. Jones, J.V. et al., J. Immunol. Methods, 118(1), 79-

84 (1989). 
3. Honda, Y. et al., Vaccine, 16(13), 1276-1282 

(1998). 
4. Tibbett, M. et al., “Methods for Determining 

Extracellular and Surface-Bound Phosphatase 
Activities in Ectomycorrhizal Fungi”, in Mycorrhiza 
Manual (A. Varma, ed.).  Springer-Verlag (Berlin / 
Heidelberg), Chapter 14, pp. 217-225 (1998). 

5. Roman, M. et al., “Genetic Immunization for Allergy 
Immunotherapy”, in Methods in Molecular 
Medicine: DNA Vaccines – Methods and Protocols 
(D.B. Lowrie and R.G. Whalen, eds.).  Humana 
Press (Totowa, NJ), Vol. 29, pp. 451-472 (2000).  

6. Dean, G.S., and Isenberg, D.A., Clin. Exp. 
Rheumatol., 19(3), 251-257 (2001). 

7. Permar, S.R. et al., J. Virol., 77(7), 4396-4400 
(2003). 

8. Arnold, J.N. et al., J. Biol. Chem., 281(11), 6955-
6963 (2006). 

9. Jarousse, N. et al., J. Immunol., 187(11), 5540-
5547 (2011). 

10. Passmore, C. et al., Hum. Vaccine Immunother., 
10(3), 615-622 (2014). 

11. Howitt, S.M., Biochem. Mol. Biol. Educ., 35(5), 350-
354 (2007). 

12. Wang, L. et al., Plant Physiol., 157(3), 1283-1299 
(2011). 

 
SigmaFAST is a trademark of Sigma-Aldrich Co., LLC. 
Trizma is a registered trademark of Sigma-Aldrich Co., 
LLC. 
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business unit of ICI America, Inc.. 
 

CMH,RXR,RBG,GCY,MAM 12/18-1 
 

 

2018 Sigma-Aldrich Co. LLC. All rights reserved. SIGMA-ALDRICH is a trademark of Sigma-Aldrich Co. LLC, registered in the US and other 
countries. Sigma brand products are sold through Sigma-Aldrich, Inc. Purchaser must determine the suitability of the product(s) for their 

particular use. Additional terms and conditions may apply. Please see product information on the Sigma-Aldrich website at 
www.sigmaaldrich.com and/or on the reverse side of the invoice or packing slip. 


