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Abstract
Chemiluminescent immunoassay is a modification of standard enzyme immunoassay which is a biochemical 
technique that has evolved to be used in recent times. Immunoassay is a diagnostic biochemical test used 
to quantify an analyte or a specific substance from blood or other body fluids. Electrochemiluminescence 
immunoassay (ECLIA) is a new developing method to determine antibodies in human being’s blood 
sample.this has evolved from various other immunoassay methods that were previously used for detection 
of enzyme/antibody etc. The test takes place following three principles. Electrochemiluminescence 
immunoassay testing has been used to detect many markers such as typhoid, cardiac, tumor markers and 
various infectious diseases in in-vitro analysis. It is also frequently used in the detection of recombinant 
specific treponemal antigens. Research articles were searched from search engines such as MeSH, pubMed, 
Core, Google Scholar, Cochrane etc. the time period considere was from 2000 - 2020 which is 20 years. 
Articles were studied and data were collected under different headings. In Spite of many advantages of 
immunoassays, they have some limitations. Immunoassays rely primarily on activity between analyte 
and the natural antibody, they may have more intrinsic imprecision than other methods used in medicine 
analysis. Biological markers might produce false positive results and usage of viral markers is still not found 
for the process of electrochemiluminescence immunoassay test. Late night salivary cortisol concentration, 
an indicator of cushing’s syndrome, is detected using this test. This research provides in-depth knowledge 
and awareness of electrochemiluminescence immunoassay tests and paves the way for better diagnostic 
methods for the future.
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Introduction

Chemiluminescent immunoassay is a modification 
of standard enzyme immunoassay which is a biochemical 
technique that has evolved to be used in recent times. 
It is often used as a diagnostic tool in medicine1.It is 

expressed by a luminescence molecule which happens 
by the emission of visible or near to visible radiation 
that occurs due to transmission of electrons from excited 
state to ground state. The potential energy that is an 
indication of detection of an indicator2.

Immunoassay is a diagnostic biochemical test used 
to quantify an analyte or a specific substance from blood 
or other body fluids. The molecule observed by the 
immunoassay is frequently referred3 to as the analyte 
and in some instances proteins, although it may exist 
different sorts of atoms, of different types and sizes, as 
long as the specific antibody has sufficient attributes for 
the assay produced. Analyses in natural liquids e.g. serum 
or excrement are often assessed using immunoassays for 
medical and investigation purposes4.
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Electro chemiluminescence immuno assay is a new 
developing method to determine antibodies in human 
being’s blood sample.this has evolved from various 
other immunoassay methods that were previously used 
for detection of enzyme/antibody etc5 Determination 
of antibody is done by chemical reactivity with 
materials like ruthenium, osmium etc., that are coated 
on monoclonal antibodies and on reaction produce 
luminescent molecules hence the name. This production 
of luminescent molecules makes determination 
uncomplicated6.

The test takes place following three principles: 
Competitive principles for example small analytes, 
Sandwich principle for large analytes, Bridging principle 
for dilution of antibodies in the sample. All these three 
principles put together makes this test sensitive and 
less time consuming 7. Enhances like phenolic and its 
derivatives are used to ameliorate the sensitivity of the 
test to detect antibodies quicker. Every test follows a 
sequential procedure to express the result/analysis. Like 
wise electro chemiluminescence immuno assay also 
follows a fully automated procedure that reduces time 
and any errors possible 8.

The various advantages of electrochemiluminescence 
immunoassay test is that it is an extremely sensitive and 
time thrifty method to determine the antibody in the 
blood, which makes it a very potential test for many 
disease diagnosis. It is also automated so there are 
minimal or no errors possible while doing this test9. The 
chances of false positive and false negative results are 
obvious. Just like all any expediency having a negative 
aspect, viral markers10 and biological markers are still 
not usable in this method11. Enhancers that are used to 
improve the chemi-luminescent reaction are enzyme 
protectors which increase the time of exposure of light 
without much reduction in the intensity12.

Electrochemiluminescence immunoassay testing 
has been used to detect many markers such as typhoid, 
cardiac, tumor markers and various infectious diseases 
in in-vitro analysis. It is also frequently used in the 
detection of recombinant specific treponemal and some 
bacterial13,14 antigens. It is also helpful in detecting the 
prevalence of congenital hyperthyroidism.In addition the 
working dynamic range is wider compared to previous 
immuno assay methods. The relationship between the 

intensity of luminescence produced and the concentration 
of substance measured is one-dimensional15.

The importance and availability of such accurate 
results producing tests have to be known world wide 
which is why research on this test providing in-depth 
knowledge and awareness of the same paves path 
for better diagnostic methods for future.Research 
articles were searched from search engines such as 
MeSH, pubMed, Core, Google Scholar, Cochrane 
etc. the time period considere was from 2000 - 2020 
which is 20 years. Inclusion criteria for articles 
were electrochemiluminescence immunoassay test 
application, electrochemiluminescence immunoassay 
test for detection of various pathogenesis proteins and 
comparative studies between different immuno assay. 
Exclusion criterion was presence of other systemic 
diseases that causes complications in testing procedures. 
Articles were studied with standard quality assessment 
tool16 and data were collected under different headings 
such as electrochemiluminescence immunoassay 
sampling and its collection, Processing of sample, 
Analytics from Saliva, Advantages and Disadvantages. 
All the data were analysed thoroughly to conclude with 
the processing and analysis of electrochemiluminescence 
immunoassay test to provide a proper article on its 
working principle and give more evidence. 

E L E C T R O C H E M I L U M I N E S C E N C E 
IMMUNOASSAY - ECLIA

Electrochemiluminescence Immunoassay Sampling 
And Its Collection

Electrochemiluminescence detection is a 
combination of sensitivity, dynamic range, and 
convenience that is not matched by any other diagnostic 
method17. It is a biological assay involving multi array 
technology and electrochemiluminescence which 
increases the speed and density of information of 
biological assays. The procedure requires less time and 
effort18

Electrochemiluminescence immunoassay test is 
done on dried blood spots to detect the antibodies. 
Blood samples are collected in conventional methods 
and stored in plain vacutainers19. Serum and plasma 
are separated by centrifuging the blood for 20 minutes 
and then transferred to analyse Plasma collected with 
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anticoagulants and are centrifuged for 15 minutes and 
transferred to analyse. Anticoagulants used are sodium 
citrate, ethylenediaminetetraacetic acid (EDTA), 
heparin which are some commonly used blood thinning 
agents during sample collection. Sodium citrate 
chelates the free Calcium ions (Ca2+), and inhibits the 
coagulation of blood. Though it has the ability to do 
so they have weak anticoagulative effects and poor 
sensitivity20. Ethylenediaminetetraacetic acid (EDTA) 
also chelates the free Calcium ions (Ca2+), and inhibits 
coagulation. It doesn’t affect red blood cells but affects 
platelet aggregation. Cell preservation is optimum 
in Electrochemiluminescence immunoassay. High 
concentrations of ethylenediaminetetraacetic acid 
(EDTA) are hypertonic in comparison to red blood 
cells therefore high caution is required during collection 
of small amounts of blood samples as the red blood 
cells would shrink Heparin so far has been the best 
anticoagulant used for blood sample collection and 
storage. Heparin inhibits antithrombin III. It is a strong 
anti coagulant21. It is stable in high temperatures also. 
Heparin is hard to hemolyse and causes leukocytes 
aggregation. After blood samples are collected they are 
analysed for antibodies/ antigens22.

Processing of Samples

After collection of samples and separating them, 
the sample is firstly incubated with specific anti T3 
antibody labelled with ruthenium complex which is 
also known as biotinylated T3, along with Streptavidin 
coated paramagnetic microparticle23 Free binding sites 
of the labelled antibody are occupied by the formation 
of antigen - hapten complex and this whole complex is 
bound by micro-particles of biotin and streptavidin24. 
After the second incubation, the immune complexes 
are transferred to a measuring cell where the complexes 
are magnetically trapped on a working electrode25. The 
unbound reagent and sample are washed away with a 
buffer. In the reaction the chemiluminescent reaction is 
electrically estimated to produce light. The amount of 
light provided by the reaction is indirectly proportional 
to the concentration of antigen/ antibody present in the 
sample tested26.

Electrochemiluminescence immunoassay is Roche’s 
technology for detection by immunoassay27. Based on the 
combination of this technology and well designed specific 

and sensitive immunoassay electrochemiluminescence 
immunoassay test device provides reliable results. The 
use of ruthenium - complex and tripropylamine has 
led to the development of Electrochemiluminescence 
immunoassay. The reaction for detection of the reaction 
complex is stimulated by voltage applied to the sample 
solution which also facilitates for the precise control over 
the reaction. Electrochemiluminescence immunoassay 
technology follows many immunoassay principles while 
providing superior performance and better sensitive 
results28.

Analytics from Saliva

Saliva test or Salivaomics is a diagnostic procedure 
that involves biochemical laboratory analysis of saliva 
which is an important biological fluid that can be used 
for steroid assay and identification of various hormones 
and markers of endocrine, immunologic, inflammatory, 
infectious and other types of conditions. It is very useful 
for assaying steroid hormones like cortisol, genetic 
material like ribonucleic acid (RNA), proteins such as 
enzymes and antibiotics and a variety of other substances 
including natural metabolitesTesting of saliva is used 
for the screening of various conditions and diseases 
such as Cushing’s syndrome, anovulation, human 
immunodeficiency virus (HIV), cancer, etc29 it is one 
of the least invasive tests. They give the most reliable 
results. It is the best method for immediate detection 
of any condition as the oral fluid is well connected to 
the bloodstream. The proponents of saliva testing are 
that there is an ease in collection of sample, safety, 
non-invasiveness, affordability, accuracy and capacity 
to circumvent venipuncture. Collection of multiple 
samples 30can also be readily obtained. It is also useful 
for performing chronobiological assessment for long 
duration. Collection of passive drool facilitates large 
sample collection. It has the ability to freeze and the left 
over specimen can be used for future purposes. 

Late night salivary cortisol concentration is 
detected using this test. Late night salivary cortisol 
is an indicator of cushing’s syndrome. Therefore 
electrochemiluminescence immunoassay test is 
preferred for bio-screening. Late night salivary cortisol 
has an effect on endogenous hypercortisolism which in 
turn leads to adrenal incidentalomas31 When the salivary 
cortisol during the screening is very low, synthetic 
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glucocorticoids are added which cross reacts to give 
results for immune assay.When cortisone - cortisol 
ratio remains constant it is indicative of contamination 
by topical hydrocortisone. Late night salivary cortisol 
measurements every 6 months are essential for absence 
or recurrence of symptoms. Electrochemiluminescence 
immunoassay test is a wide spread, cost effective 
screening test for Cushing’s syndrome. It is also more 
advantageous being fully automated and less time 
consuming32.

Advantages 

Electrochemiluminescence immunoassay test is 
highly specific in recognition of antigens and antibodies 
and is used for detection of aflatoxin. Inexpensive 
practical screening is possible. It is a highly sensitive 
portable device. As there is absence of background 
optical signal there is an ease in control and the 
changing of electrode potential can be done manually 
to detect even ultra trace levels of antibodies. It has 
narrow emission bands which makes it highly sensitive.
The band range of absorption is extremely wide. It has 
high resistance to photo bleaching. Nano crystals are 
added as semiconductors that increase sensitivity and 
rapid analysis of samples is possible.Semiconductors 
that are added are nanomaterials containing Cadmium 
sulphide (CdS), Cadmium selenide (CdSe), Cadmium 
telluride (CdTe) etc. addition of these semiconductors 
facilitate label free biosensing by low density 
lipoproteins. Magnetic nanoparticles33 increase signal 
and sensitivity of immune devices. The simple precept 
for Electrochemiluminescence is that the luminescence 
substrate and the factor in the response lose electrons 
on the floor of an electrode, so as to be oxidized34. The 
electron donor loses a hydrogen ion (H+) to turn out to be 
a sturdy lowering agent, which reduces the luminescence 
substrate to the excited state, and then the luminescence 
substrate releases photons to return to the floor state34,35. 
This system is carried out persistently on the floor of the 
electrode, and photons are continuously launched to hold 
the substrate awareness constant. The detection scope of 
electrochemiluminescence immunoassay of this method 
is wider than that of Enzyme linked immunosorbent 
assay (ELISA).

Electrochemiluminescence or electrogenerated 
chemiluminescence is a kind of luminescence produced 

during electrochemical reactions between analytes and 
antigen/ antibody complexes in the reacting solutions. 
Intermediates that are produced undergo exthothermic 
reaction to produce an excited state that luminates 
upon relaxation to a lower - level state. This luminance 
of the emitted photon correlates to the energy gap 
between the excited and relaxed state of the molecules36. 
The advantages of immunoassays are their ability to 
concurrently check for multiple antigen/antibodies, give 
speedy results and take proper usage of confirmatory 
testing. However, immunoassays may cross-react 
with different antigen/antibodies and change in ability 
and specificity. Therefore, unexpected immunoassay 
effects should be translated with caution and verified by 
confirmatory tests37. 

Disadvantages

Though this test is extremely sensitive and helpful 
there are few disadvantages as well. Peroxydisulfate 
solution with dissolved oxygen makes it difficult for 
antibodies to bind to ruthenium etc. and in relatively 
scarce quantities makes it difficult to separate38. 
Convenient method is by immobilizing antibody by 
single electrode to greatest extent by its difficulty 
to graft as it deactivates/degenerates the antibody. 
High concentration of substance reduces the signaling 
capability as less enzymes are labelled with antigen and 
remaining settle in the bottom of the microtiter plate. 
When there is no catalysis of substrate there is no signal 
produced. High levels of ruthenium and other substances 
in multiple sites tend to cause loss of biological activity 
of molecules39.

In Spite of many advantages of immunoassays, they 
have some limitations. Immunoassays rely primarily 
on activity between analyte and the natural antibody, 
they may have more intrinsic imprecision than other 
methods used in medicine analysis40. The specificity of 
immunoassays is based on the protein directed to the 
analyte, yet some are not extremely specific/selective.
Due to the ruthenium complex coating done for 
electrochemiluminescence immunoassay it is extremely 
selective and gives better and accurate results. This 
shows a good innovative 41development in immunoassay 
generations.

Jie, Guifen, et al 2009 has stated that immuno 
sensor is better with biotinylated monoclonal 
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antibody labelled with ruthenium complex than plain 
antibodies42. Yao, Wu, et al 2008 has mentioned that 
electrochemiluminescence immunoassay tests are used 
for various diagnostic purposes such as monitoring the 
function of hormones, occurrence of any tumor markers, 
prevalence of infectious diseases by certain pathogens 
etc.43 Gagnon, N, et al 2018 has tested various principles 
that are followed by the test.44 Raff, H 2013 found that 
the particles like ruthenium, osmium etc are attached 
to agglutination, and the reporter molecules conjugate 
with target molecules. Non target molecules bind to 
antibodies.45 

CONCLUSION

Electrochemiluminescence immunoassay is a 
widely used diagnostic method to find pathogens 
from body fluid with the help of antigen - antibody 
complex and production of luminescence based on 
the reaction. It is also cost effective and consumes 
very less time. Simple errors are avoided as it is an 
automated process. It has high specificity compared to 
other immunoassays. It is helpful in detection of various 
markers like tumor marker, infectious pathogens etc. 
Semiconductors increase the sensitivity of the device. 
It has a wider detection scope compared to Enzyme 
linked immunosorbent assay (ELISA). This study has 
reviewed various uses and applications and unique 
features of electrochemiluminescence immunoassay 
test and provides in-depth knowledge in understanding 
the method of electrochemiluminescence immunoassay 
test and given better knowledge and open up any 
advancements and new ideas for further improvement in 
the diagnostic method.
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