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Introduction

CAFFEINE (1,3,7-trimethylxanthine) was discovered by the German chemist Friedrich

» [1]

Ferdinand Runge in 1819. He coined the term "kaffein", a chemical compound in “kaffee” .
: Ever since caffeine has been used with several purposes: as pesticide in agriculture,
: medicine in human therapeutics, additive in cosmetics, as a marker of human liver function®

: and. Lately, as anenvironmental marker “.
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Several analytical methods, mostly based on chromatographic techniques, are
currently in use for caffeine analysis. Besides the chromatographic analysis time /
itself, such techniques are usually preceded by sample preparation/concentration
steps, making the entire process costly and time-consuming.

> An ELISA (Enzyme-Linked Immunosorbent Assay)

was developed to overcome such drawbacks. Caffeine is one of the most widely and frequently ingested

compound throughout the world. Its presence in environmental :
water has been already shown, including in treated drinking :
water, indicating contamination of human origin.” '

: Caffeine is predominantly eliminated via N-3
- demethylation to paraxanthine (1,7-dimethylxanthine). The
- reaction is catalyzed by cytochrome P450 (CYP1A2) and

- caffeine clearance is considered a “gold standard” for the
(4]

Experimental

ELISA vs LC-MS/MS
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Calibration curve Cross Reactivity
Figure 3. Caffeine concentrations in sixty saliva samples analyzed by both methods. The samples were
provided by ten regular caffeine consumers throughout one day, before caffeine intake and thereafter at
regular intervals. The red lines represent +20% of deviation from the ideal curve with slope one (dashed line),
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and the bold line represents the trendline of all values (havy-blue rhombi).
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> Bland-Altman analysis and independent two-sided t -test (equal
variances, p=0.05, 118 degrees of freedom) were also performed and
confirmed the outcome visualized in the figure above.
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salivas by ELISA. A third order exponential decay demethylated metabolites. Paraxanthine is the most : SPEALCH1 5413 ELGA SPE-ELER LCH 5415 ELEA

fitting was selected after residues evaluation in
comparison with other models.

abundant metabolite produced in vivo (90%) and
advantageously presents the lowest value.

Figure 4. Variation between the methods found for saliva and surface water samples. The surface
waters were analyzed directly by ELISA (1000fold less concentrated than the extracts injected into
the LC-MS/MS). The SPE extracts were additionally analyzed by ELISA to provide an easier
comparison between methods in the same concentration range.

Outlook

Is the assay selective enough to distinguish caffeine in other matrices?

» The immunoassay provides results equivalent to those from the LC-MS/MS
method regarding the studied matrices and the intended purpose.

» On a single ELISA plate 72 samples are analyzed within 3 hours. Even exclu-
ding the SPE procedure, the same number of samples requires 64 hours using
LC-MS/MS.

Can the assay sensitivity be furtherimproved by means of a different detection
mode, like fluorescence spectroscopy?
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