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ABSTRACT 

A postcolumn immunochemical detection system for on-line coupling to HPLC is described. The effluent from a reversed-phase LC 
column is mixed with fluorescein-labelled antibodies that are added via a mixing union. Antigenic analytes react with the antibodies to 
form strongly fluorescent immunocomplexes. In a second step, free antibodies are removed prior to fluorescence detection via passage 
through a small column packed with an antigen-bound support. The performance of the immunochemical reaction system was 
investigated using digoxin and its metabolites as analytes and fluorescein-labelled Fab fragments of polyclonal anti-digoxigenin as 
immunoreagent. This system tolerates up to 95% methanol or 45% acetonitrile in the LC eluent, allowing the separation of digoxin and 
its metabolites. The immunoreaction sequence is in equilibrium after ca. 1 min resulting in peak broadening comparable to that in 
standard postcolumn derivatization systems. The detection limits obtained for digoxin and digoxigenin after separation on a C,, 
column are 200 and 50 fmol, respectively. The applicability of the method is demonstrated for the bioanalysis of digoxin and digoxige- 
nin. Owing to the high selectivity of the immunodetection system, sample pretreatment can be reduced to deproteination and dilution of 
plasma and urine samples. Detection limits in both matrices (IOO-~1 injections) are 1 1Om9 M for digoxigenin and 4 10m9 M for 
digoxin. 

INTRODUCTION 

The inherent selectivity of biospecific interactions 
is widely exploited in affinity chromatographic sep- 
arations and immunoassays [ 1,2]. Immunoaffinity 
sorbents have found application in the selective pre- 
concentration of low- and high-molecular-mass 
compounds [3-lo] in combination with liquid chro- 
matography. Immunoassays, on the other hand, 
have revolutionized many fields of clinical chem- 
istry and biochemistry especially in the form of ra- 
dioimmunoassays (RIA). Although highly sensi- 
tive, immunoassays suffer from cross-reactivity, i.e., 
the reactions of the antibodies with more than one 
analyte, leading to erroneous results. Consequently, 
HPLC is frequently employed in a fractionation 
step prior to the immunoassay [l I-141. 

* Corresponding author. 

The on-line coupling of liquid chromatography 
with an immunoassay would overcome this prob- 
lem in an elegant way by combining the high sep- 
aration power and ease of automation of HPLC 
with the selectivity and sensitivity of immunoas- 
says. Several approaches have been described to 
perform continuous-flow immunoassays in the 
form of a postcolumn reaction detection system, 
most of them being based on sequential addition 
immunoassay (SAIA). Cassidy er al. [ 151 developed 
a kinetically controlled immunoassay based on the 
sequential addition of antibody, sample and label 
on a protein A column, performing immunoassays 
for albumin and transferrin in under 1 min. Anoth- 
er continuous-flow competitive assay involving en- 
zyme-labelled antibodies was described by Mattias- 
son et al. [16]. This system was coupled to a size- 
exclusion column allowing the monitoring of horse- 
radish peroxidase. A different approach was used 
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ological matrices. Currently the coupling of the 
present method with on-line solid-phase extraction 
is being investigated, which should lead to a further 
decrease in detection limits. 
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