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• Immunoassays were first  developed by Dr. Rosalyn 

Yallow and colleagues in 1959, who developed a 

radiommunoassay (RIA)  for  the  measurement of 

insulin.

• Dr. Yallow went on to share the Nobel Prize in medicine 

for this discovery in 1977. 

• Today, immunoassays are one of the essential analytical 

techniques used in clinical chemistry laboratories for the 

measurement of proteins, hormones, metabolites, 

therapeutic drugs, drugs of abuse, and even nucleic acids 

from serum, plasma, whole blood and tissues.
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Terminology
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• Immunochemical reactions form the basis for 
sensitive and specific clinical assays known as 
immunoassays.

• An immunoassay is an analytical method that 
uses antibodies or antigens as reagents to 
measure specific chemicals, or analytes.

• In a typical immunoassay, an antibody is used as 
a reagent to detect the analyte of interest.
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• An Ag is relatively large and complex and usually 
has multiple sites that can bind to antibodies 
(Abs) with different specificities; each site on the 
Ag is referred to as an epitope.

• With immunoassay, the antigen is the analyte of 
clinical interest that is being measured.

• An antigen is any material capable of reacting 
with an antibody.
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• A Polyclonal Antibody represents a collection 
of Abs from different B cells that recognize 
multiple epitopes on the same antigen. Each of 
this individuals Abs recognizes a unique epitope 
that is located on that antigen. Polyclonal Abs are 
often used as "capture" Abs in sandwich or 
indirect immunoassays.

• Monoclonal Ab: an antibody produced by a single 
clone of cells or cell line and consisting of 
identical antibody molecules.

• Antibody cross reactivity: The ability of an 
antibody to react with similar antigenic sites on 
different proteins.
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• An immunoassay is an analytical method that uses 
antibodies or antigens as reagents to measure 
specific chemicals, or analytes.

• Immunochemical techniques used for qualitative 
purposes include (1) passive gel diffusion, (2) 
immunoelectrophoresis (IEP), and (3) western 
blotting.

• Immunochemical techniques have been used to 
develop quantitative methods and include (1) 
electroimmunoassays, (2) turbidimetric and 
nephelometric assays, and (3) labeled 
immunochemical assay
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• Labels 

• The simplest way to identify an assay is by the 
label used. 

• Table 8-2 lists the commonly used labels and the 
methods used to detect the label.
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Enzyme Immunoassay (EIA)
• Enzyme immunoassay (EIA) uses the catalytic 

properties of enzymes to detect and quantify 
immunological reactions. Enzymes such as (1) 
alkaline phosphatase (ALP), (2)horseradish 
peroxidase (HRP) are commonly used as labels in 
EIA.

• Examples of EIA include (1) enzyme-linked 
immunosorbent assay (ELISA), (2) enzyme-
multiplied immunoassay technique (EMIT), and 
(3) cloned enzyme donor immunoassay (CEDIA).
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Enzyme-linked immunosorbent assay 
(ELISA)

• ELISAs were first developed in the early 1970s 
as a replacement for radioimmunoassays.

• The ELISA is a common laboratory technique 
which is used to measure the concentration of 
an analyte (usually Abs or Ags) in solution.
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ELISA overview flowchart and schematic.Dr Eftekhar



ELISA Formats

• The four typical ELISA formats are described

• 1- Direct ELISA

• An Ag coated to a multiwell plate is detected by an 
Ab that has been directly conjugated to an enzyme. 

• This method is often used when an immune 
response is being measured. (For detection of Ag 
con. in solution) 

• This detection method is a good option if there is no  
commercially  available ELISA kits for your target 
protein
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2-Indirect ELISA

Steps in Indirect ELISA
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3-Sandwich ELISA
• Sandwich ELISAs typically require the use of 

matched antibody pairs, where each Ab is specific 
for a different, non-overlapping part (epitope) of the 
Ag molecule. 

• In the this format (Ag-capture format), the Ag in the 
sample is sandwiched between Abs coated on the 
plate and an enzyme-labeled conjugate. The Ab
conjugate can be either Mab or polyclonal. The 
addition of an enzyme substrate-chromogen
reagent causes color to develop. This color is 
directly proportional to the amount of the target Ag 
present in the sample.
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Indirect sandwich ELISA

Direct sandwich ELISA (for FSH,LH, HCG,PSA, TSH)
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4-Competitive ELISA

• This is the most complex ELISA, and is used to 
measure the concentration of an Ag (or Ab) in 
a sample.

• It is most often used when only one Ab is 
available to the Ag of interest or when the 
analyte is small, i.e. a hapten, and cannot be 
bound by two different Abs.
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ELISA Results 

• The ELISA assay yields three different types of data output: 
• 1) Quantitative:
• ELISA data can be interpreted in comparison to a standard curve 

(a serial dilution of a known, purified antigen) in order to 
precisely calculate the concentrations of antigen in various 
samples.

• 2) Qualitative:
• ELISAs can also be used to achieve a yes or no answer indicating 

whether a particular antigen is present in a sample, as 
compared to a blank well containing no antigen or an unrelated 
control antigen.

• 3) Semi-quantitative:
• ELISAs can be used to compare the relative levels of antigen in 

assay samples, since the intensity of signal will vary directly 
with antigen concentration
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ELISA standard curve

Sensitivity of ELISA. The typical detection range for an ELISA is  0.01 ng to 0.1 ng, with 
sensitivity dependent upon the particular characteristics of the Ab –Ag interaction
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ELISA Components

• An ELISA is a set of standardized reagents and microwell
plates manufactured for a specific test.

• An ELISA kit may contain some or all of the following 
components:

• coated plates (solid and/or strip plates), sample diluent, 
controls, wash concentrate, conjugate, substrate and stop 
solution, manual sheet. The tests are manufactured in 
batches or lots.
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• 1-Coated Plates 

• The 96-well plates are made of polystyrene and coated 
with either inactivated antigen or antibody covallently or 
noncovallently.

• (12coulmn with 8 well). Each 8 well column called strip. 
Wells have 1 cm depth and 0.7 cm diameter with round 
buttom. No touch.

• 2-Sample Diluent

• some assays require a specific dilution of the sample. 
Samples are added to the sample diluent and mixed 
prior to putting them onto the coated plates
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• 5-Conjugate:

• Could be E+Ab or Avidin+E. most commo E is HRP. 

• E activity is affected with changes in temperature, 
contamination and inhibition.so stability of conjugate is 
very important.

• Conjugate was provided as concentrated 10x or 20x.

• 6-Substrate and chromogen

• For peroxidase conjugates, the substrate is a mixture of 
hydrogen peroxide and a chromogen that reacts with 
the enzyme portion of the conjugate to produce color

Dr Eftekhar



Dr Eftekhar



• 7-Wash Concentrate

• The wash concentrate is a buffered solution containing 
detergent used to wash away unbound materials from 
the plates. (PBS+detergent or Tris + detergent)

• 8-Stop Solution

• The stop solution stops the enzyme-substrate reaction 
and, thereby, the color development. HCL and H2SO4 for 
HRP and NaoH for ALP inactivation.
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ELISA Equipment

• 1-Micropipette

• Single-channel, fixed-volume and adjustable-
volume (1–20 µL,10–100 µL, 20–200 µL, etc.)

•Multichannel, 8- and 12-channel

•Fully automated systems that can process multiple 
plates 
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• The reverse technique is used for pipetting 
solutions with a high viscosity or a tendency 
to foam. This method is also recommended 
for dispensing small volumes.
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405,450, 492, 630 nm
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4- Washer Systems
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• Washing:
• Shake off the reaction mixture from the plate onto a 

sink. 
• Then add washing solution using a multi-delivery pipette 

set at 250ul to avoid carry-over caused by flowing out 
the buffer to other wells. Then shake off the buffer. From 
this step on, it is not necessary to be afraid of carry-over. 

• Add new washing buffer from the washing bottle with 
nozzle, and shake off.  

• Repeat filling and shaking off as many times as indicated. 
Then After final shaking off the buffer from the 
plate,strike the plate on to some sheets of paper towel 
for several times to remove the residual buffer.
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• Other

• 5-Plate sealers for assays that have long 
incubation times (to avoid evaporation)

• 6-Incubator (not required for all ELISAs)

• 7-plate shaker incubator (not required for all 
ELISAs)
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Equipment Maintenance and 
Calibration

maintenance and calibration of your laboratory 
equipment is extremely important in obtaining 
accurate and reproducible results

• 1-Micropipette

• 2-ELISA reader 

بودنخطیفیلترها،کنترلولامپعملکردکنترل•
(linearity)،فتومتریکصحتکنترل
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Sample Handling
• Serum/Plasma Samples: Serum samples with trace 

hemolysis (light-red color) and moderate lipemia (milky 
appearance) may have little or no effect on ELISA results.

• Avoid using samples that are heavily hemolyzed (dark-
red color) or grossly lipemic.

• Be sure samples are properly stored. In general, serum 
samples should be refrigerated at 2–8°cfor up to 5 days.

• If samples need to be stored for a longer period, they 
should be removed from the clot and frozen to a 
minimum of -20°c
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• Frozen samples can be thawed at room temperature or 
in a refrigerator. 

• All thawed samples need to be thoroughly mixed prior 
to dilution to ensure that the proteins are dispersed 
throughout the sample. 

• Mix by gentle vortexing or inverting at least five times.  
over-mixing of samples will cause denaturation of serum 
proteins.
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