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Acridinium Ester

Takahiro Ogiwara

Summary The continuous evolution of acridinium ester (AE) chemiluminescence technology
and its applications in immunoassay testing, is a success story. The story bears comparison to the
evolution of the microprocessor, whose development over the years has increased the power and
utility of desktop and laptop computers. Likewise, advances in AE technology have resulted in
significant improvements in the performance and reliability of commonly used clinical assays.

Chemiluminescence has been a leading technology of choice for multiple diagnostics vendors
and is likely to remain so as new immunoassay systems emerge. Siemens Atellica Solution IM
Systems utilize AE chemiluminescence technology because of its flexibility and ability for
optimization. In this paper, we review clinical and other benefits delivered by some of the latest
AE-dependent assays from Siemens. The history of acridinium ester molecule evolution, reviewing
specific details of AE properties, ongoing research findings, and modifications to the AE molecule
that continue to drive critical advances in assay performance and diagnostic testing are also
detailed.
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(Chemiluminescent immunoassay)
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Fig. 1 Dimethyl acridinium ester: DMAE
The first generation DMAE with significantly improved hydrolytic
stability suitable for commercialization of chemiluminescent reagents
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Fig. 2 Chemiluminescence mechanism
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Light emitting acridone moiety separates from the phenolic group linked to the ligand. Consequently there is no

quenching of the released light.
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Fig. 3 Label size

AE (M.W. 481 /1 nm)., BSA (M.W. 66,400 / 5nm). ALP (M.W. 1114,00 ~ / 6nm) .

Antibody (M.W. ~150,000/7 nm)
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Fig. 4 Acridinium ester innovations at Siemens
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a) N-Sulfopropyl dimethyl acridinium ester: NSP-DMAE -1997
b) Hydrophilic Hexa(ethyleneglycol) Acridinium Ester: HEGAE -2003
¢) High Quantum Yield Acridinium Ester : HQYAE -2007

d) Zwitterion Acridinium Ester: ZAE -2011

e) Trisulfopropyl ~ Acridinium Ester: TSPAE -2015
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