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INTRODUCTION

Acyclovir (9-[(2-hydroxyethoxy)methyl]guanine)
(ACV), an acyclic analogue of guanosine, demonstrates
strong and selective activity againstHerpes simplexand
Varicella zosterviruses.

Determination of ACV in biological samples has been
achieved by radioimmunoassay, ELISA, and by chroma-
tographic methods, e.g. octadecylsilica or polymer-based
reversed-phase HPLC techniques applying photometric
detection at 254 or 250 nm. The fluorescence (FL) of
ACV in acidic media is made possible by the protonation
of the molecule. Recently, a micelle-enhanced fluori-
metric detection method coupled with HPLC was
successfully applied for ACV determination in biological
fluids (Mackaet al. 1993). In the cited report, a mixture
of sodium dodecyl sulfate and cetyltrimethylammonium
bromide as micellar media not only greatly enhanced the
fluorescence of ACV, but also provided good separation
of ACV from serum matrix components under the
optimized mobile phase conditions.

The present paper further explores the effects of
various surfactants in an acidic mobile phase upon ACV
fluorescence by means of off-line measurements. Simul-
taneously, preliminary work was carried out so as to find
a suitable internal standard for the quantitative determi-
nation of ACV by a newly developed reversed-phase
HPLC-FL technique.

EXPERIMENTAL

Chemicals

Sodium dodecyl sulfate (SDS), 1-octanesulfonic acid
sodium salt (OSH), 1-heptanesulfonic acid sodium salt
(HSA), tetrabutylammonium bromide (TBAB), tetra-
methylammonium bromide (TMAB), beta-cyclodextrin
(BCD) and alpha-cyclodextrin (ACD) were obtained
from Janssen Chimica (Beerse, Belgium). ACV, adeno-
sine and cetyltrimethylammonium bromide (CAB) were
purchased from Aldrich (Milwaukee, WI, USA). All
reagents were of analytical reagent grade. SDS was
dissolved in the phosphate-containing mobile phase by
gentle heating, then kept at room temperature.

Apparatus

Fluorimetric measurements were carried out on an RF-
5001 PC spectrofluorophotometer (Shimadzu Benelux,
‘s-Hertogenbosch, The Netherlands); the spectral data
were processed on a PC computer.

Figure 1. Effect of SDS concentration on the ¯uorescence
intensity of ACV (40 mg mLÿ1). Phosphate buffer, 52 mM, pH
2.2.
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RESULTS AND DISCUSSION

Elaboration of ¯uorescence of ACV in micellar
media

SDS is reported to be a good FL enhancer of ACV in
acidic solution, which is caused by the higher viscosity
inside the micelles compared to the outside environment;
increased viscosity restricts relaxational motion of
molecules and thus enhances the yield of FL. The effect
of SDS upon fluorescence of the analyte is presented in
Fig. 1; the spectrum was scanned applying the optimum
excitation and emission wavelengths (lex = 262 nm,
lem= 380 nm, slits 5 nm), in 52 mM phosphate buffer
prepared by titration of an appropriate amount of H3PO4

with diluted NaOH (10% v/v) up to the desired pH of 2.2.
Further study was then focused on the effect of other
surfactants and of cyclodextrin upon the ACV fluores-
cence (Fig. 2). Except for SDS, none could be applied as
an alternative enhancer. According to the cited fluores-
cence experience, the mixture of SDS with other
surfactants might produce markedly increased fluores-
cence emission. Hence SDS was implemented to measure
the fluorescence of the analyte in various mixed micellar
media, however, without significant results.

Preliminary study of mobile phase composition

In order to establish an HPLC-fluorescence detection-
based set-up, a study on the fluorescence behaviour of
ACV in a proposed mobile phase, mixed with SDS, was
conducted in terms of surrounding pH, concentration of
buffer as well as of SDS content in the eluent. As
expected, the fluorescence intensity in the mineral buffer
was highest in comparison to solutions in organic buffers
(acetate, citrate). Figure 3 clearly indicates that the
fluorescence of ACV exclusively occurs under acidic
conditions, strictly ranging from pH 1.5 to 2.5, and is

enhanced with increasing SDS content (Fig. 1) in the
eluent, while the buffer concentration exerts only a slight
influence on the fluorescence intensity.

Study of internal standard

For the quantitative analysis of ACV, a suitable internal
standard is essential. Adenosine, because of its related
structure, was therefore selected. The excitation and
emission spectra of adenosine, together with the effect of
SDS (lex = 282 nm,lem= 380 nm; slits 5 nm), in 52 mM
phosphate buffer on the fluorescence properties were
investigated. Apparently SDS also induces a distinct
fluorescence enhancement (about 50%) of the native
fluorescence of adenosine.

CONCLUSION

The application of a micellar environment for the
fluorimetric detection of ACV has been established.
SDS was found to be a suitable fluorescence enhancer
only when the micellar conditions are applied in acidic
aqueous media. Preliminary separational work based on
HPLC-fluorescence for the analytical determination of
ACV with adenosine as internal standard also demon-
strated the applicability of fluorescence detection in the
HPLC set-up, when appropriately applying wavelength
switching in between ACV and adenosine peaks.
Quantitative analysis may be accomplished in this way.
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Figure 2. Effect of various surfactants and cyclodextrins on
the ¯uorescence intensity of ACV (40 mg mLÿ1). Phosphate
buffer, 52 mM, pH 2.2.

Figure 3. Effect of pH upon native ¯uorescence intensity of
ACV, 40 ug mLÿ1, 52 mM phosphate buffer, SDS 50 mM.
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