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Immunoassay are based on the strong and Immunoassay are based on the strong and 
highly specific interaction occurring highly specific interaction occurring 
between between antigensantigens ((AgAg) and ) and antibodiesantibodies ((AbAb).).

AgAg AbAb AgAgAbAb
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Antigen (Ag)Antigen (Ag) ::
Is a substance that when introduced into Is a substance that when introduced into 
the body causes the production of the body causes the production of 
antibodies.antibodies.

These antibodiesThese antibodies will combine specifically will combine specifically 
with the antigen that caused their with the antigen that caused their 
production.production.

((Ag) AntigenAg) Antigen

Soluble substanceSoluble substance

ToxinsToxins
Substance present on Substance present on 
bacteria, virus, red bacteria, virus, red 
cells, or other type of cells, or other type of 
cellscells

Most antigen are proteins & its molecular Most antigen are proteins & its molecular 
weight is greater than 1000weight is greater than 1000
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Antibodies (Antibodies (AbAb):):
Is a protein produced by the immune system Is a protein produced by the immune system 
in response to the presence of an antigenin response to the presence of an antigen

Structure of an antibody

Classes ofClasses of antibodiesantibodies
Isotype Structure Placenta 

transfert 
Activates 

complement 
Additional features 
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First Ab in development and response 
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B-cell receptor 
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Yes 

 
Involved in opsonization and ADCC. 
Four subclasses; IgG1, IgG2, IgG3, 
IgG4 
 

 
IgE 
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No 

 
Involved in allergic responses 
 

 
IgA 
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No 

 
Two subclasses; IgA1, IgA2. Also found 
as dimer (sIgA) in secretions.  
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Immunoassay can be classified as Immunoassay can be classified as 
homogeneous & heterogeneoushomogeneous & heterogeneous

Heterogeneous:Heterogeneous:

One of the One of the immunoreagentsimmunoreagents (either antigen (either antigen 
or antibody) is bound to a solid phase or antibody) is bound to a solid phase 
(usually wells of a (usually wells of a microtitremicrotitre plate or plate or 
magnetic magnetic microspheresmicrospheres). ). 

Homogeneous:Homogeneous:

The antigenThe antigen-- antibody reaction occurs in a antibody reaction occurs in a 
solution and there is no separation step of solution and there is no separation step of 
the tracer bound and free fractions before the tracer bound and free fractions before 
the measurement.the measurement.
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EEnzyme nzyme LLinked inked IImmunosorbentmmunosorbent AAssayssay

ELISAELISA
Identification:Identification:
Is a method to determine the concentrationsIs a method to determine the concentrations
of a material in a solution. of a material in a solution. 

It was developed in It was developed in 19701970 and became and became 
rapidly acceptedrapidly accepted

ELISA Principle:ELISA Principle:
As its name suggests, uses an enzyme As its name suggests, uses an enzyme 
system to show the specific combination of system to show the specific combination of 
an antigen with its antibody.an antigen with its antibody.

The enzyme system consists of:The enzyme system consists of:
*.*. An enzyme which is labeled, or linked, to An enzyme which is labeled, or linked, to 
a specific antibody or antigen.a specific antibody or antigen.

*.*. A substrate which is added after the A substrate which is added after the 
antigen antibody reaction. This substrate is antigen antibody reaction. This substrate is 
acted on by the enzyme attached to the acted on by the enzyme attached to the 
antigen antibody complexes, to give a color antigen antibody complexes, to give a color 
change. change. 
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The intensity of the color gives an indication The intensity of the color gives an indication 
of the amount of bound antigen or antibodyof the amount of bound antigen or antibody

Selecting suitable substrateSelecting suitable substrate

Selecting enzyme labelSelecting enzyme label

Horseradish Horseradish 
peroxidaseperoxidase

Calf intestine alkaline Calf intestine alkaline 
phosphatasephosphatase

E.coliE.coli –– D D --
galactosidasegalactosidase

OO--phenylenediaminephenylenediamine
dihydrichloridedihydrichloride

PP--nitrophenylnitrophenyl
phosphatephosphate
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ELISA TypesELISA Types
1) 1) NoncompetitiveNoncompetitive binding assay or Sandwich binding assay or Sandwich 

method:method:
AA-- Antigen measuring system [Antigen measuring system [TitrewellsTitrewells

coated with antibodies ;  Enzyme coated with antibodies ;  Enzyme 
labelled antibodies]labelled antibodies]

BB-- Antibody measuring system [Antibody measuring system [TitrewellsTitrewells
coated with antigens ; Enzyme labelled coated with antigens ; Enzyme labelled 
antiantibodiesantiantibodies]]

2) Competitive binding assay [2) Competitive binding assay [TitrewellsTitrewells
coated with antibodies ; Enzyme labelled coated with antibodies ; Enzyme labelled 
antigens]antigens]



٩

1)Noncompetitive or Sandwich Assay1)Noncompetitive or Sandwich Assay
AA-- Antigen measuring systemAntigen measuring system

Titre wells coated with suitable Titre wells coated with suitable antibodyantibody

Add patient sample containing Add patient sample containing antigenantigen

Incubate till antigen antibody reaction is Incubate till antigen antibody reaction is 
completecomplete

WashWash remove unbound antigenremove unbound antigen
Add Antibody labelled with EnzymeAdd Antibody labelled with Enzyme

Incubate till antigen binds labelled Incubate till antigen binds labelled 
antibodyantibody

Wash Wash remove unbound labelled remove unbound labelled 
antibodyantibody

Add substrate &  incubateAdd substrate &  incubate

Enzyme Enzyme + + Substrate  Substrate  Product Product 
measure colourmeasure colour

Colour proportional Colour proportional 
to antigen in patient to antigen in patient 
samplesample

Elisa.mht
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Sandwich ElisaSandwich Elisa

Titre wells coated with suitable antigenTitre wells coated with suitable antigen

BB-- Antibody measuring systemAntibody measuring system

Add patient sample containing antibodyAdd patient sample containing antibody

Incubate till antigen antibody reaction is Incubate till antigen antibody reaction is 
completecomplete

WashWash remove unbound antibodyremove unbound antibody

Add Add AntiantibodyAntiantibody labelled with Enzymelabelled with Enzyme

Incubate till labelled Incubate till labelled antiantibodiesantiantibodies binds binds 
antigenantigen--antibody complexantibody complex
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Wash Wash remove unbound labelled remove unbound labelled 
antiantibodyantiantibody
Add substrate &  incubateAdd substrate &  incubate

Enzyme  Enzyme  +  +  Substrate  Substrate  Product Product 
measure colourmeasure colour
Colour proportional to antibody in patient Colour proportional to antibody in patient 
samplesample

2)2)Competitive binding assayCompetitive binding assay

TitrewellsTitrewells coated with antibodiescoated with antibodies

Known quantities of patient sample Known quantities of patient sample 
containing antigen containing antigen ++ antigen labelled antigen labelled 
with enzymewith enzyme

Incubate till antigen antibody reaction is Incubate till antigen antibody reaction is 
completecomplete

Wash Wash remove unbound antigensremove unbound antigens

Add substrate &  incubate Add substrate &  incubate 
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Enzyme  Enzyme  ++ Substrate  Substrate  Product Product 
measure colourmeasure colour

Colour inversely related to  antigen in Colour inversely related to  antigen in 
patient samplepatient sample
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Advantages of ELISAAdvantages of ELISA
SensitiveSensitive:: nanogramnanogram levels or lowerlevels or lower

ReproducibleReproducible

Minimal reagentsMinimal reagents

Qualitative & Quantitative Qualitative & Quantitative 

–– Qualitative Qualitative egeg. HIV testing. HIV testing

–– quantitative assays  quantitative assays  EgEg TherTher. Drug . Drug 
Monitoring Monitoring 

Greater scopeGreater scope :: Wells can be coated Wells can be coated 
with  Antigens OR  Antibodieswith  Antigens OR  Antibodies

Suitable for automation Suitable for automation high speedhigh speed
NO radiation hazardsNO radiation hazards
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Applications  of ImmunoassaysApplications  of Immunoassays
•• Analysis of hormones, vitamins, Analysis of hormones, vitamins, 

metabolites, diagnostic  markersmetabolites, diagnostic  markers

–– egeg. ACTH, FSH, T3, T4, . ACTH, FSH, T3, T4, GlucagonGlucagon, , 
Insulin, Testosterone, vitamin B12, Insulin, Testosterone, vitamin B12, 
prostaglandins, prostaglandins, glucocorticoidsglucocorticoids

Therapeutic drug monitoring:Therapeutic drug monitoring:

–– Barbiturates, morphine, Barbiturates, morphine, digoxindigoxin,,

Diagnostic procedures for detecting Diagnostic procedures for detecting 
infectioninfection

–– HIV, Hepatitis A, B etcHIV, Hepatitis A, B etc

Clinical use of antibodiesClinical use of antibodies

DiagnosticDiagnostic

–– Detection of peptides and other Detection of peptides and other 
molecules in various diseasesmolecules in various diseases
•• Endocrine diseases: Endocrine diseases: 
hyperinsulinemiahyperinsulinemia, diabetes, , diabetes, 
hyperparatyroidismhyperparatyroidism

•• TumorTumor antigens (p53 antigens (p53 tumortumor
suppressor, PSA, asuppressor, PSA, a--foetoproteinfoetoprotein))

•• Antibodies against viral proteins Antibodies against viral proteins 
(AIDS, hepatitis)(AIDS, hepatitis)
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Therapeutic: Therapeutic: 

–– Neutralizing antibodiesNeutralizing antibodies
•• AntiAnti--ErbB2 for breast & ovarian cancerErbB2 for breast & ovarian cancer
•• AntiAnti--CD20 for BCD20 for B--cell noncell non--Hodgkin's Hodgkin's 
lymphomalymphoma

•• AntiseraAntisera & antidotes (viruses & venoms)& antidotes (viruses & venoms)

Drug discovery:Drug discovery:

–– Identification of therapeutic targets Identification of therapeutic targets 
(phage display)(phage display)

Commercial production of antibodies: Commercial production of antibodies: 
polyclonal polyclonal vsvs monoclonalmonoclonal

•• Host animals can be used Host animals can be used 
to raise antibodies to raise antibodies 
against a given antigenagainst a given antigen

•• Selected clones from a Selected clones from a 
polyclonal each recognizing a polyclonal each recognizing a 
single single epitopeepitope can be fused to can be fused to 
a a tumortumor cell (cell (hybridomahybridoma) to ) to 
proliferate indefinitelyproliferate indefinitely



١٦


	Classes of antibodies
	ELISA Types
	1)Noncompetitive or Sandwich Assay 
	Sandwich Elisa
	2)Competitive binding assay
	Advantages of ELISA
	Applications  of Immunoassays
	Clinical use of antibodies
	Commercial production of antibodies: �polyclonal vs monoclonal

