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Poor Assay Precision or Reproducibility in ELISA  
 
Please consider the following points when experiencing poor assay precision or reproducibility. Poor 
assay precision is almost always due to procedural or equipment issues within your laboratory. The kit 
reagents are well validated and tested for stability and the coating of antibody on the plates is very 
uniform. Given that the other reagents are homogeneous liquids, poor CVs are normally a result of one 
of the following problems:  
 
1. Washing technique and equipment – Many automated plate washers as well as hand held vacuum 
aspiration devices can significantly affect assay imprecision. Overly aggressive washing is a common 
cause of poor precision. Many technicians fail to appreciate that in their efforts to remove unbound 
reactants they can dissociate antibody bound reactants, and that this dissociation can be highly variable. 
Automated vacuum aspiration devices or overly hard banging of the plate when using a manual method 
will cause worse CVs and lower than expected antibody activity. For these reasons we recommend the 
use of our manual washing procedure for optimal reproducibility. Our web site offers a video of the 
proper manual wash technique. You may also review “Washing of Microtiter Wells” article to get a more 
detailed explanation of the recommended washing technique.  
 
2. Plate Reader – Malfunctioning plate readers are more common than appreciated. Poor precision, 
particularly in the low absorbance region at less than 0.1 OD units is rarely detected by routine 
calibration, maintenance or by instrument self-diagnostics. The best description of this problem is 
instrument “noise” due most often to a failing light source, bad monochromator or bad filters. It usually 
manifests as variability in the form of standard deviations of 0.020 OD units or less, from well-to-well or 
read-to-read in empty wells or wells containing non-adsorbing liquid. This variability may be intermittent 
with the instrument stable at times and then noisy at others. Obviously, when such variability is seen in 
the low absorbance end of an assay this can have a very significant impact in assay sensitivity (LOQ or 
LOD) as these assay performance parameters are direct functions of low end assay precision. A good 
way to determine if you have instrument noise is to look at absorbance data from your assay using dual 
wavelength analysis. For example, our HRP-TMB based ELISAs recommend reading at 2 wavelengths; the 
test wavelength of 450nm where the yellow substrate color absorbs maximally and then at an “off-
peak” reference wavelength of 650nm where there is no absorbance due to the yellow substrate. In 
dual wavelength analysis, the OD reading at 650nm is automatically subtracted from the reading at 450 
nm. In theory this should provide a measure of improved precision and accuracy. If there are any well-
to-well factors that result in a non-wavelength specific absorbance such as smudges or plastic 
imperfections, then subtraction of that absorbance from that well should improve the results. In 
practice non-wavelength absorbance is very minimal in our ELISAs. The optical quality of our microtiter 
strips is such that the absorbance at 650nm is on the order of 0.032 ODs in our well monitored 
instruments with a standard deviation across 96 wells of only about 0.001 OD units. The mean 650nm 
OD can vary slightly from instrument to instrument and manufacturer to manufacture but the standard 
deviation across 96 wells should not be more than 0.002 ODs. If you have a run where the low-end 
precision is questionable it is a simple matter to look at the raw OD data at 650nm across your plate. If 
you see a mean value much greater than 0.032 with a standard deviation greater than 0.004 ODs then 
this may indicate problems with your plate reader that may have a significant impact on the low end 
precision and sensitivity for the assay.  
 
3. Contamination of kit reagents by concentrated sources of the analyte are a source of poor 
reproducibility. Our ELISA kits are very sensitive and capable of measuring analytes in the pg/mL to 
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ng/mL range. Many laboratories may have sources of high concentrations of the analyte in close 
proximity to the area where ELISA is performed. For example, culture media or samples from very 
upstream in the purification process may have HCPs or growth media additives like BSA in the mg/mL 
range. Such upstream samples will have on the order of a million-fold greater concentration than the 
sensitivity of the assay for that analyte. In such cases, it is easy to contaminate some of the kit reagents 
such as random microtiter plate wells, a standards vial, or the conjugate bottle. Click on “Avoidance of 
contamination of kit reagents” to get advice on how to prevent contamination.  
 
4. Operator inexperience, poor technique, and laboratory equipment such as pipets, or poor-quality 
pipet tips can have a significant contribution to poor precision. A good method to isolate and identify 
the source of the imprecision is to have another technician perform the assay in another lab using 
different equipment. 


