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Product Information 

SIGMAFAST™ 3,3′-Diaminobenzidine tablets 
Tablet, to prepare 5 mL 

D4293

 

Product Description 

Diaminobenzidine (DAB) is used in many applications 
for visualization of peroxidase activity.1-6 DAB is the 
immunohistology substrate of choice, as it produces 

an intense brown-black stain, which is resistant to 
alcohol.  Slides stained with DAB may be  
cover-slipped in the traditional manner and stored for 
future reference.   

SIGMAFAST™ 3,3’-Diaminobenzidine tablets have 
been developed for use in immunohistology as a 
precipitating substrate for the detection of peroxidase 
activity: 

Peroxidase + 2 H2O2 → O2 + 2 H2O (pH 7.6) 

O2 + DAB → insoluble, brown-black precipitate 

SIGMAFAST™ DAB tablets require no additional 
ingredients or procedures to prepare an active 
substrate solution. One SIGMAFAST™ DAB tablet set 

(one DAB tablet and one Urea Hydrogen Peroxide 

tablet) dissolved in 5 mL of ultrapure water provides 
5 mL of a ready-to-use substrate solution that 
contains: 

• 3,3’-Diaminobenzidine (DAB): 0.7 mg/mL 

• Urea Hydrogen Peroxide (H2O2 equivalence,  
0.7 mg/mL): 2.0 mg/mL 

• Trizma® buffer: 60 mM 

This product has been used in studies on such 
systems as hepatocellular carcinoma,7 gastric 
carcinoma,8 Xenopus laevis muscle and embryos,9 
mouse models,10-14 Zootoca vivipara embryos,15 
dogfish testes,16 rainbow trout,17 Sprague-Dawley 
rats,13 and food samples.18 Several theses19-22 and 
dissertations23-36 have cited use of product D4293 in 

their research protocols. 

Storage/Stability  

Store the tablets at –20 °C. 

Precautions and Disclaimer  

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.   

Components 

• 3,3’-Diaminobenzidine (DAB) tablets (Component 
Number D9292): 5SET (5 tablets) or  
50SET (50 tablets) 

• Urea Hydrogen Peroxide tablets (Component 
Number U1380): 5SET (5 tablets) or  
50SET (50 tablets) 

Reagents and Equipment Required but 

Not Provided  

• Ultrapure water (17 MΩ●cm or equivalent) 

• Pipette capable of delivering 5 mL 

• Test tubes 

Additional Optional Materials 

• 0.2 µm filter (such as Cat. No. WHA10462701) 

• Nickel(II) chloride (NiCl2) or Cobalt(II) chloride 
(CoCl2), to prepare 0.3% (w/v) stock solution to 
enhance tissue stains 

• PBS for washing 

Preparation Instructions 

1. Remove the required number of DAB and Urea 
Hydrogen Peroxide tablets from the freezer.   

2. Allow the tablets to reach room temperature.  

3. Open DAB tablet package (silver foil) and Urea 

Hydrogen Peroxide tablet package (gold foil). 

Drop the tablets into an appropriate container.  
Do not touch the tablets with your fingers.   
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4. Add 5 mL of ultrapure water.  

5. Vortex until dissolved. 

The SIGMAFAST™ DAB Substrate Solution is now 

ready for use. For best results, the solution should be 
used within one hour. 

Procedure  

1. Cover the treated tissue section with 0.2-0.5 mL 

of DAB Substrate Solution. 

2. The DAB reaction may occur rapidly. Color 
development should be carefully monitored during 
the reaction to prevent overdevelopment and high 
backgrounds. Reactions may be stopped by gently 
washing the slide in water or PBS. 

3. DAB reactions may be enhanced by the addition 

of a NiCl2 or CoCl2 solution. Add 0.5 mL of 0.3% 
(w/v) stock solution to 4.5 mL DAB Substrate 
Solution. The addition of metal salts to DAB 
changes the color of the precipitate product to 
black or blue-black. 

4. Occasionally the DAB Substrate Solution may be 

hazy. The haziness may be removed by filtering 
the solution through a 0.2 µm filter. 

5. Tissues stained with SIGMAFAST™ DAB Substrate 
Solution may be dehydrated with alcohol and 
mounted with traditional resinous mounting 
media. 

Troubleshooting  

Background is too high 

1. Use a blocking step prior to the application of the 
primary antibody. Diluted normal serum (10% 

v/v) from the same species as the secondary 
antibody generally produces the best results. 

2. Block endogenous peroxidase by flooding the slide 
with a solution of 4 parts methanol and 1 part 3% 
H2O2 solution. 

3. Decrease the staining time. 

4. Titer the conjugate to optimize working dilution. 

No color develops or color is too faint 

1. Adjust the concentration of the primary antibody. 

2. Adjust the concentration of the secondary  

antibody. 

3. Determine if the enzyme conjugate is active. 

4. Consider using an amplifying system such as 
avidin-biotin or peroxidase anti-peroxidase. 

5. Increase the staining time. 

6. Determine if enzymatic treatment (unmasking) of 
the antigen is required prior to application of the 
primary antibody. 

References 

1. Nakane, P.K., and Pierce, G.B., Jr., J. Histochem. 
Cytochem., 14(12), 929-931 (1966). 

2. Trojanowski, J.Q. et al., J. Histochem. Cytochem., 

31, 1217-1223 (1983). 
3. DeJong, A.S.H. et al., Histochem. J., 17(10), 

1119-1130 (1985). 
4. Chu, N.M. et al., J. Histochem. Cytochem., 37(2), 

257-263 (1989). 
5. Merchenthaler, I. et al., "Silver Intensification in 

Immunocytochemistry", in Techniques in 

Immunocytochemistry (Bullock, G., and Petrusz, 
P., eds.). Academic Press Ltd. (San Diego, CA), 
pp. 217-252 (1989). 

6. Hsu, S., and Soban, E., J. Histochem. Cytochem., 
30(10), 1079-1082 (1982). 

7. Yarchoan, M. et al., Clin. Cancer Res., 23(23), 

7333-7339 (2017). 
8. Tsamandas, A.C. et al., Anticancer Res., 29(2), 

703-709 (2009). 
9. Lunardi, A., and Dente, L., Mech. Dev., 119 

Suppl 1, S49-S54 (2002). 
10. Nolan-Stevaux, O. et al., Genes Dev., 23(1),  

24-36 (2009). 

11. Brotherton, T.E. et al., Proc. Nat. Acad. Sci. USA, 
109(14), 5505-5510 (2012). 

12. van Dop, W.A. et al., Gastroenterology, 136(7), 

2195-2203 (2009). 
13. Nandi, S.S. et al., Diabetes, 65(10), 3075-3090 

(2016). 
14. Wakabayashi, T. et al., Arterioscler. Thromb. 

Vasc. Biol., 38(11), 2576-2589 (2018). 
15. Stewart, J.R. et al., J. Exp. Biol., 214(18),  

2999-3004 (2011). 
16. Gautier, A. et al., Biol. Reprod., 91(4), 1-15 

(2014). 
17. Jørgensen, T.R. et al., Folia Parasitol. (Praha), 

56(4), 251-258 (2009). 
18. Boutten, B. et al., Food Agr. Immunol., 11(1), 

51-59 (1999). 
19. Bhatla, Sunetra, "Quantification and RNAi 

knockdown phenotype of RNP-4F isoforms during 
CNS development in Drosophila". Miami 

University, M.S. thesis, p. 72 (2006).  

20. Goolia, Melissa Nalini, "The Expression and 
Localization of the V and W Accessory Proteins in 
Porcine and Human Cells Infected with Nipah 
Virus". University of Manitoba, M.Sc. thesis,  
pp. 39, 40, 42, 43 (2009). 



 

The life science business of Merck operates  

as MilliporeSigma in the U.S. and Canada. 

 

Merck and Sigma-Aldrich are trademarks of Merck KGaA, Darmstadt, Germany or its affiliates. 
All other trademarks are the property of their respective owners. Detailed information on 

trademarks is available via publicly accessible resources. 

© 2022 Merck KGaA, Darmstadt, Germany and/or its affiliates. All Rights Reserved. 

D4293dat   Rev 03/22   PCS,RBG,GCY,MAM 

            3             

 

21. Coutinho, Frazer Paul, "An investigation of CD147 
expression in apoptotic vesicles". University of 

Otago, M.Sc. thesis, p. 20 (2013). 
22. Springer, Isaac C., "Investigation into the Role of 

Platelet Derived Growth Factor (PDGF) in Type I 
Collagen Glomerulopathy". Missouri State 
University, M.S. thesis, p. 38 (2018). 

23. Balaskas, Christos, "Cellular development of the 
enteric nervous system in the chick embryo". 

University College London, Ph.D. dissertation,  
pp. 50, 73, 222 (1997). 

24. McFetridge, Peter Stuart, "The use of porcine 
carotid arteries as a matrix material for tissue 
engineered small diameter vascular grafts". 
University of Bath, Ph.D. dissertation, p. 53 
(2002). 

25. Bungay, Anton, "T3 as a primary hepatic 
mitogen". University College London, Ph.D. 
dissertation, p. 52 (2008). 

26. Eozenou, Caroline, "FOXL2: A regulator of 
endometrial physiology? First insights from 
ruminants". Université Paris-Sud, Ph.D. 

dissertation, pp. 192, 220 (2013). 
27. Siew, Leonard Quok Chean, "The 'smoking 

endotype' of asthma: studies on cigarette  
smoke-induced, IL-17A dependent neutrophilic 
inflammation in the bronchial mucosa of 
asthmatics who smoke". King’s College London, 
Ph.D. dissertation, p. 69 (2014). 

28. Filatova, Anna, "The role of Fam20a in the 
generation of Amelogenesis Imperfecta". 
Universität Zürich, Dr. sc. nat. dissertation, p. 33 

(2015). 
29. Du, Shengnan, "Novel Microtubule-Disrupting 

Indole-Based Chalcones That Induce Cell Death in 
Glioblastoma". University of Toledo, Ph.D. 

dissertation, p. 110 (2017). 
30. Erbeldinger, Nadine, "Microvascular Damage as 

Initial Event of Scar Formation after Carbon Ion 
Irradiation of Cardiac Substructures". Technischen 
Universität Darmstadt, Dr. rer. nat. dissertation, 
p. 26 (2017). 

31. Urakova, Nadezda, "Identifying molecular 
virulence factors of rabbit haemorrhagic disease 
virus". University of Canberra, Ph.D. dissertation, 
p. 15 (2017). 

32. Sheikh, Imran S., "The Role of C3-C4 
Propriospinal Interneurons on Reaching and 

Grasping Behaviors Pre- and Post-Cervical Spinal 

Cord Injury". Temple University, Ph.D. 
dissertation, pp. 66, 108 (2018).  

33. Hussain, Ainy Khan, "Non-Immune Islet Beta Cell 
Susceptibility to Failure in NODK Mice". Australian 

National University, Ph.D. dissertation, p. 67 
(2017). 

34. Kresinsky, Anne, "Receptor protein-tyrosine 
phosphatases controlling activity of the 
oncoprotein FLT3 ITD". Friedrich-Schiller-
Universität Jena, Dr. rer. nat. dissertation, p. 45 
(2019). 

35. Syafiq, Tengku Muhamad Faris, "Modeling human 
genetic kidney malformations caused by HNF1B 
mutation using pluripotent stem cells". University 
of Manchester, Ph.D. dissertation, p. 63 (2019). 

36. Reolizo, Lien Mari P., "Potential of Proline Rich 
Homeodomain (PRH) to inhibit intimal thickening". 
University of Bristol, Ph.D. dissertation, pp. 53-56  

(2021). 

Notice 

We provide information and advice to our customers 
on application technologies and regulatory matters to 

the best of our knowledge and ability, but without 
obligation or liability. Existing laws and regulations 
are to be observed in all cases by our customers. This 
also applies in respect to any rights of third parties. 
Our information and advice do not relieve our 
customers of their own responsibility for checking the 

suitability of our products for the envisaged purpose. 

The information in this document is subject to change 
without notice and should not be construed as a 
commitment by the manufacturing or selling entity, or 

an affiliate. We assume no responsibility for any 
errors that may appear in this document. 

Technical Assistance 

Visit the tech service page at 
SigmaAldrich.com/techservice. 

Standard Warranty 

The applicable warranty for the products listed in this 
publication may be found at SigmaAldrich.com/terms. 

Contact Information 

For the location of the office nearest you, go to 
SigmaAldrich.com/offices. 

 

 

 


