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A highly selective and sensitive method based on a novel concept is introduced for the assay of biological sub-
stances. This method is based on an intramolecular excimer-forming fluorescence derivatization with a pyrene reagent,
followed by reverse-phase HPLC. Polyamines, polyphenols, and dicarboxylic acids, which have two or more reactive
functional groups in a molecule, were converted to the corresponding polypyrene-labeled derivatives by reaction with the
appropriate pyrene reagent. The derivatives exhibited intramolecular excimer fluorescence (440—520 nm), which can
clearly be discriminated from the monomer (normal) fluorescence (360—420 nm) emitted by pyrene reagents and
monopyrene-labeled derivatives of monofunctional compounds. With excimer fluorescence detection, highly selective
and sensitive determination of polyamines, polyphenols, and dicarboxylic acids can be achieved. Furthermore, the
methods were successfully applied to the determination of various biological and environmental substances in real sam-
ples, which require only a small amount of sample and simple pretreatment.
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(B) Intramolecular excimer fluorescence
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Schematic Diagrams of the Production of (A) Intermolecular and (B) Intramolecular Excimer Fluorescence of Pyrene

(A) The excited-state pyrene molecule can reorient to form the excimer with other ground-state pyrene molecule in high concentrated pyrene solution. (B)
1,3-Bis (1-pyrene) propane molecule can form the excimer within a molecule, even if in the extremely diluted solution.
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Fig. 2. General Concept of Intramolecular Excimer-forming Fluorescence Derivatization with Pyrene Reagent

By derivatization with pyrene reagent, the polyfunctional compounds can emit the intramolecular excimer fluorescence. On the other hand, the monofunctional
compounds coexisted in sample matrix can emit only pyrene monomer fluorescence even if the monofunctional compounds are also derivatized with pyrene reagent.
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Fig. 3.

Chromatograms Obtained with Standard Solutions of (A and B) Polyamines and (C and D) Monoamines by PBC Method

Detections (Ex/Em, nm), (A) and (C): excimer fluorescence (345/475), (B) and (D): monomer fluorescence (345/375). Peaks and amounts (pmol on
column), 1: putrescine (5), 2: cadaverine (5), 3: spermidine (5), 4: spermine (10), 5: di-n-pentylamine (10), 6: n-decylamine (10), 7: PBC, others: reagent blanks.
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Fig. 4. Chromatograms Obtained with the Water Contacted
to the Baby Bottles Made of (A) Polycarbonate and (B)
Glass

Peaks and concentration, 1: bisphenol A (89 ppt from polycarbonate
bottle and less than 1 ppt from glass bottle), 2: bisphenol F (internal stand-
ard), others: environmental substances and reagent blanks.
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Fig. 5. Fluorescence Emission Spectra (Ex 345 nm) Obtained
with the Urine Samples of (A) Normal Person and (B) the
Patient with Glutaric Aciduria Type II

The total concentrations of dicarboxylic acids (umol per ml urine) were
calculated as adipic acid; normal person (0.38) and the patient with glutaric

aciduria type II (10.7).
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Table 1. Urinary Dicarboxylic Acids (nmol per ml urine) in Normal Persons and a Patient with Glutaric Aciduria Type II

HPLC analysis

Spectroscopic
Adipic acid Glutaric acid Suberic acid Sebacic acid Total analysis”
Normal person (age, sex)
(22, male) 70 230 120 <1 420 380
(23, male) 70 90 80 <1 240 240
(23, male) 70 320 130 <1 520 480
Glutaric aciduria type II 5200 2100 870 2100 10270 10700
patient

a) The amounts were calculated as adipic acid. b)) Age and sex are unknown.
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