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I.		 Supplied Materials: 
		  Storage & Stability

II.	 Required Materials

Description Amount Per Kit Storage

Microplate – 
Capture antibody-coated 96-well microplate  
(8 wells x 12 strips) 

1 Plate Store at 2–8ºC

Standard – 
Lyophilized 2 Bottles Store at 2–8ºC

Detection Antibody (100X) – 
120 μL/vial 1 Vial Store at 2–8ºC

HRP-Conjugated Antibody (100X) – 
120 μL/vial
Or
Streptavidin-HRP (100X) – 
120 μL/vial*

1 Vial Store at 2–8ºC

Sample Diluent – 
30 mL/bottle 1 Bottle Store at 2–8ºC

Detection Diluent – 
30 mL/bottle 1 Bottle Store at 2–8ºC

Extraction Reagent** – 
30 mL/bottle 1 Bottle Store at 2–8ºC

Washing Buffer Concentrate (20X) – 
30 mL/bottle 1 Bottle Store at 2–8ºC

Tetramethylbenzidine Substrate (TMB) – 
12 mL/bottle 1 Bottle Store at 2–8ºC

Stop Solution – 
12 mL/bottle 1 Bottle Store at 2–8ºC

Plate Cover Seals 3 Pieces –

*             Kit-dependent, specific data can be found in individual kit datasheets
** Only required when working with cell lysates and homogenized tissue samples.

Please Note:
•	 	 Do not use the kit after the expiration date. 
•	 	 Sample diluent is designed for dilution of standard and samples. Please use appropriate 	
		  sample diluent based on the sample type.
•	 	 Detection diluent is designed for dilution of detection antibody and HRP-conjugated antibody.

1.		 A microplate reader capable of measuring absorbance at 450 nm with the correction 	
		  wavelength set at 630 nm.
2.		 Calibrated, adjustable precision pipettes and disposable plastic tips.  
		  (A manifold multi-channel pipette is recommended for large assays.) 
3.		 Distilled, deionized water. 
4.		 Plate washer: automated or manual.
5.		 Glass or plastic tubes to prepare standard and sample dilutions.
6.		 Absorbent paper towels. 
7.		 Beakers and graduated cylinders.
8.		 100 mM PMSF (phenylmethanesulfonyl fluoride) stock solution (1g PMSF in 57 mL  
		  isopropyl alcohol).
9.		 Log-log or semi-log graph paper or computer and software for ELISA data analysis  
	 	 (a four-parameter logistic (4-PL) curve-fit is recommended).
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III. Assay Preparation

1. Sample Preparation

A. Serum
Allow blood samples to clot for 30 minutes prior to centrifugation for 15 minutes at 
1000 x g. Clear serum can be assayed immediately or aliquoted and stored at -20°C. 
Avoid repeated freeze-thaw cycles.

B. Plasma
Use EDTA or heparin as an anticoagulant for plasma collection. Centrifuge for 15 minutes 
at 1000 x g within 30 minutes of collection. The plasma can be assayed immediately or 
aliquoted and stored at -20°C. Avoid repeated freeze-thaw cycles.

C. Cell culture supernatants 
Pellet cells and remove particulates by centrifugation and assay immediately, or aliquot 
and store samples at -20°C. Avoid repeated freeze-thaw cycles.

D. Cell lysates
1.  Pellet cells and wash by centrifuging at 5000 x g for 10 minutes before resuspension  
  in pre-cooled PBS buffer. Perform this step three times. 
2.  Count cells then repellet (5000 x g for 10 minutes).
3.  Add PMSF to the Extraction Reagent to a final concentration of 1 mM immediately  
  prior to performing cell lysis. 
4.  Per 107 cells add 1 mL of Extraction reagent (containing PMSF 1 mM). Incubate cell   
  suspension on ice for 30 minutes; be sure to invert tube containing the cell suspension  
  several times to complete lysis.
5.  Centrifuge cell lysate at 10,000 x g for 10 minutes at 4°C.
6.  Measure the concentration of total protein in cell lysate using desired method of  
  protein concentration assay.
7.  Where possible, keep samples on ice to avoid protein degradation.

E. Tissue homogenates
1.  Add PMSF to the Extraction Reagent to a final concentration of 1 mM immediately  
  prior to performing cell lysis. 
2.  Add 1 mL of Extraction Reagent containing PMSF per 100 mg tissue. Invert tube  
  containing the tissue and Extraction Reagent several times while keeping on ice  
  for 30 minutes to ensure complete lysis.
3.  Homogenize the tissue completely using desired method on ice.
4.  Centrifuge tissue homogenates at 10,000 x g for 10 minutes at 4°C.
5.  Retain the supernatant and store at -80°C.
6.  Measure the concentration of total protein in tissue homogenates using desired  
  method of protein concentration assay.  
7.  Avoid protein degradation by performing all the above procedures on ice  
  where possible.

F. Urine
Centrifuge urine samples for 20 minutes at 1000 x g. Remove particulates and assay 
immediately or aliquot and store samples at -20°C or -80°C for later use. Avoid repeated 
freeze-thaw cycles.

Please Note:
•  All biological samples should be carried out in accordance with institutional safety   
  guidelines and restrictions.
•  Please run a preliminary experiment to optimize the sample dilution and to check  
  if the sample is within the assay range.

Please Note:
•  Do not use turbid or grossly hemolyzed samples. Mix thawed samples thoroughly  
  before starting the ELISA assay.

http://www.foxitsoftware.com/shopping
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2. Reagent Preparation

Figure 1:  
Recommended method  
of serial dilution 

A. Standard
Always prepare a fresh set of standards for every use. It is recommended to run the  
experiment in duplicate at a minimum. 

1.		 Reconstitute the Standard with 2 mL* Sample Diluent (label it “sd7”).  
		  This reconstitution gives a stock solution with an assumed concentration of X pg/mL.  
		  Use Standards within 30 minutes of reconstitution.  
		  *kit-dependent, specific data can be found in individual kit datasheets.
2.		 Perform serial dilutions of standards as described in the following figure; i.e., carry  
		  over 500 µL of standard from last dilution into a tube containing 500 µL fresh Sample  
		  Diluent. Mix thoroughly between steps. 
3.		 Use Sample Diluent as your blank/zero standard; label it “sd0”.

B. Detection Antibody
1.		 Dilute 100X Detection Antibody 1:100 using Detection Diluent prior to assay.  
		  Suggested 1:100 dilution: 10 µL 100X Detection Antibody + 990 µL Detection Diluent.

Please Note:
•	 	 Prior to use, equilibrate all reagents at room temperature for 20 to 30 minutes.  
		  (Standard, Detection antibody and HRP-conjuated antibody can be used immediately  
		  since only a small amount of each is needed.)
•	 	 Please read this entire section thoroughly prior to carrying out the assay.

Please Note:
•	 	 Centrifuge the 100X Detection Antibody solution for a few seconds prior to use.

III.	Assay Preparation

sd5 sd4 sd3 sd2 sd1sd6

X pg/mL * an individual standard concentration and a serial dilution flow chart can be found  
in the corresponding kit datasheet.

Add # µL of Standard  
diluted in the previous step # µL of Sample Dilution

“sd7” – 2000 µL**

“sd6” 500 µL 500 µL

“sd5” 500 µL 500 µL

“sd4” 500 µL 500 µL

“sd3” 500 µL 500 µL

“sd2” 500 µL 500 µL

“sd1” 500 µL 500 µL

**Kit-dependent, specific data can be found in individual kit datasheets
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2. Reagent Preparation C. HRP-conjugated Antibody
1.		 Dilute 100X HRP-conjugated antibody 1:100 using Detection Diluent prior to assay.  
		  Suggested 1:100 dilution: 10 µL 100X HRP-conjugated antibody + 990 µL  
		  Detection Diluent.

D. Wash Buffer
1.		 Allow the 20X Wash Buffer to reach room temperature before use. Dilute entire  
		  30 mL of 20X Wash Buffer concentrate with 570 mL deionized, distilled water.  
		  If crystals remain in the concentrate, warm to 37°C and mix gently until the crystals  
		  have dissolved completely. Store at 2–8°C. 

Please Note:
•	 	 Centrifuge the 100X HRP-conjugated antibody solution for a few seconds prior to use.

III.	Assay Preparation

IV.	Assay Procedure

Procedure
1.		 Prepare all reagents, samples, and working standards as instructed.  
		  (See sections III. 1 Sample Preparation and III. 2: Reagent Preparation  
	 	 (including Standard Preparation)).
2.		 Take out the required number of microplate strips and place the microwells in the  
		  strip holder. In the meantime, return excess strips to the foil pouch containing the  
		  drying reagent pack and reseal; store at 4°C immediately. Microplate strips should  
		  be used as soon as possible. 
3.		 Add 100 µL of each standard and sample to the appropriate wells.  
	 	 (Make sure sample addition is uninterrupted and completed within 5 to 10 minutes).
4.		 Seal plate with cover seal, pressing it firmly onto top of microwells. Incubate the  
		  plate for 1 or 2 hours* at 37°C in a humid environment.  
	 	 (See individual kit datasheet for specific incubation times). 
		  *optimal conditions are provided with individual product datasheet. 
5.		 Wash wells: 

i.	 Gently remove the cover seal.
ii.	 Discard the liquid from wells by aspirating or decanting.
iii.	 Remove any residual solution by tapping the plate a few times on fresh  

			   paper towels.
iv.	 Wash 4 times with 1X Wash Buffer, using at least 300 µL per well. Following  

			   the last wash, firmly tap plates on fresh towels 10 times to remove residual  
			   Wash Buffer. Avoid getting any towel fibers in the wells or wells drying  
			   out completely.
6.		 Add 100 µL of 1X Detection Antibody solution (see section III. 2: Reagent Preparation)  
		  to each well. Seal plate with cover seal and incubate for 1 hour at 37°C in a humid 		
		  environment. Repeat the washes in step 5.
7.		 Add 100 µL of 1X HRP-conjugated antibody to each well. Seal plate with cover  
		  seal and incubate the plate for 40 minutes at 37°C in a humid environment.  
		  Repeat the washes in step 5.
8.		 Signal development:  
		  Add 100 µL of TMB substrate solution to each well. Incubate for 15 to 20 minutes  
		  at 37°C in the dark. A positive reaction will be indicated by the color blue.  
		  (Longer incubation times are recommended in the event of the blue color appearing  
		  too pale). 

Please Note:
•	 	 Equilibrate all reagents and samples at room temperature before use. 
•	 	 Gently mix each reagent before use. 
•	 	 It is recommended to assay all standards, controls, and samples in duplicate.
•	 	 A standard curve must be run for each assay.
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IV.	Assay Procedure

V.	 Data Analysis

VI.	Assay Limitations

9.		 Quenching color development: 
		  Add 100 µL of Stop Solution to each well in the same order as addition of the  
		  TMB substrate. Mix by tapping the side of the plate gently. The color will change  
		  from blue to yellow.

Please Note:
•	 	 Avoid any skin and eye contact with Stop solution.

Please Note:
•	 	 If the samples have been diluted, the OD readout from the standard curve must  
		  be multiplied by the corresponding dilution factor.

10.	Read results: 
		  Immediately after adding Stop solution read the absorbance on a microplate  
		  reader at a wavelength of 450 nm. If possible, perform a double wavelength  
		  readout (450 nm and 630 nm). The absorbance should be measurable  
		  immediately after adding Stop solution. DO NOT exceed 5 minutes. 

Assay Procedure In Summary Step Reagent Volume Incubation Wash Notes Description

1–5 Standard and Samples 100 µL 60 or 120 
minutes* 4 times Cover Wells

6 Diluted  
Antibody Solution 100 µL 60 minutes 4 times Cover Wells

7 Diluted HRP Solution 100 µL 40 minutes 4 times Cover Wells

8 TMB Substrate 100 µL 15–20 
minutes Do not wash

Incubate at 
37ºC in the 
dark

9 Stop Solution 100 µL 0 minutes Do not wash –

10 Read plate at 450 nm and 630 nm immediately after adding Stop solution.  
DO NOT exceed 5 minutes. 

*Optimal conditions are provided with individual product datasheet.

Average the duplicate readings for each standard and sample and subtract the average  
zero standard absorbance (obtained from the average of the “sd0” readings). The best-fit 
standard curve can be determined by regression analysis using four-parameter logistic curve-
fit (4-PL). As an alternative, construct a standard curve by plotting the mean absorbance for 
each standard on the y-axis against the concentration on the x-axis and draw a best-fit curve 
through the points on the graph. The data may be linearized by plotting the log of the Standard 
concentrations versus the log of the OD readouts. The best-fit line can be determined by 
regression analysis. This procedure will produce an adequate but less precise fit of the data.

1.		 Do not use the kit after the expiration date.
2.		 This product is for research use only and is not for use in human or animal  
		  therapeutic or diagnostic use.
3.		 Strictly adhere to the instructions in this manual. Do not mix or substitute reagents  
		  or materials from other kit lots or other sources. 
4.		 Samples may require further dilution if the readout values are higher than the  
		  highest standard OD reading. Dilute the samples with Sample Diluent and ensure  
		  that their absorbance reading falls within those generated by the standards. 
5.		 Perform the assay in replicates as errors can be introduced by the operator,  
		  such as poor pipetting technique, wash technique, or incorrect incubation times  
		  or temperatures.


