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Summary. - 3’-azido-2’, 3’-deoxythymidine (AZT) concentrations in
spiked human plasma were determined by means of reversed-phase
high performance liquid chromatography (RP-HPLC). Samples were
first cleaned-up for analysis using solid-phase extraction (SPE)
columns fiiled with Silipore C18. In the concentration range compri-
sing usual peak plasma concentrations during AZT therapy (0.1-20
umol/l, i.e. 0.026-5.34 ug/ml) mean efficiency of the extraction
procedure reached as high as 75.3 % of original AZT concentrations
in standard unextracted aqueous solutions. Replicate analyses in this
range gave satisfactory intra-assay precision and reproducibility with
coefficient of variation less than 11.3 %. Calibration curves both in
water and plasma showed good linearity (r>0.999). The detection
limit in plasma was 2 umol/l, i. e. 5.3 ng per a 20 ul of sample injected
to the HPLC column. Plasma levels of AZT after a single dose
administration, determined by HPLC and RIA showed rather poor
correlation (r=0.8900). In RIA about 1.7-4.5 times higher concentra-
tion values were obtained in a relatively short time, and. consequen-
tly, this method may better fulfil the needs of routine drug monito-
ring.
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Introduction

The azido-substituted derivative of thymidine (AZT) is the first and hitherto
only licensed drug in treatment of human immunodeficiency virus (HIV)
infection (for review see: Stretcher, 1989), the primary cause of acquired
immunodeficiency syndrome (AIDS). Its clinical efficacy against HIV-disease
(Chaisson et al., 1986, Fischl er al., 1987), as well as its pharmacokinetics,
bioavailability, and therapeutic range (i.e. /n vivo correlation between drug
levels, efficacy, and toxicity) in humans have been established (Klecker er al..
1987). However, the ability to absorb and eliminate AZT shows rather high
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been arranged for this purpose. Elution of AZT was effected by 0.5 ml of 80 % (v/v) methanol in
water and the eluate was evaporated in vacuum drying oven at 50 °C to dryness. The dry residue was
redissolved in 250 ul of 5 % (v/v) methanol in water (this means a two-fold preconcentration). stirred
for 5 min and centrifuged (3500 rpm/10 min). 20 x1 aliquots of the clear supernatant were injected for
RP-HPLC analysis.

RP-HPLC. The used computer (PU 3203)-aided Philips (Pye Unicam. Cambridge. England)
chromatographic system consisted of a double piston pump with overlapped delivery strokes. PU
4100 liquid chromatograph, PU 4021 multichannel (diode array) UV detector, a Rheodyne (Califor-
nia, U. S. A)) injection valve (model No. 7125). and a reversed-phase C18 column (Separon SGX
C18, 7 um, 15 cm % 3 mm, TESSEK, Prague, Czechoslovakia). Filtration of solvents was carried out
using 0.4 #m Synpor filters (VCHZ Synthesia. Pardubice-Semtin, Czechoslovakia) and the mobile
phase was degassed by helium (purity 99.9999 %, Messer Griesheim. Gumpoldskirchen. Austria).
Prior to analysis the HPLC column had been equilibrated for at least 30 min. Sample elution was
isocratic using a mobile phase of 20:80 (v/v) mixture of methanol - KH,PO, (50 mmol/l. pH 8.5) at
a constant flow rate of 1 mi/min at ambient temperature. The absorbance of the effluent was
monitored at 267 nm.

Results and Discussion

Recoveries from the extraction columns

In order to determine the efficiencies of SPE columns used, aqueous and
normal plasma solutions of AZT were identically prepared at 4-5 different
concentrations in three concentration ranges (Table 1). Five replicates of the
plasma solutions were extracted and analyzed. The mean recovery was calcula-
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] Fig. 1
Standard curves for the HPLC analysis of
AZT in water and human plasma
Standard aqueous solution and spiked
o~ plasma solution of AZT were serially dilu-
ted with water and normal plasma. respec-
tively. and five replicates of each concen-
tration were analysed by HPLC. Prior to
analysis, SPE of individual spiked plasma
o~ samples was carried out. Each point in the
standard curves represents mean of five
estimations.
Abscissa: concentration of AZT in water
(O) and plasma (@) (ug/ml). Ordinate:
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coeflicients of variation less than 11.3 % (Table 1). This observation is seemingly
controversal to that of Good er al. (1988) who found both, higher mean
recoveries and better reproducibility at higher plasma concentrations of AZT.
However, the lowest concentration range in our analysis (0.625-10 ug/ml) does
correspond to the upper half of concentration values (2-20 umol/l) tested by
these authors. ‘

Standard curves

At the beginning of our assay a five-point standard curve for each concentra-
tion range of AZT both, in unextracted aqueous solution and solid-phase
extracted normal plasma was generated. Fig. 1 demonstrates the standard curves
for concentrations 0.625-10 ug/ml, most often observed in peak plasma levels
during pharmacokinetic studies, plotted as A,q; versus concentration. Although
the calibration curves for both, aqueous solution and plasma gave good linearity
(r>0.999), the limit for the analyte detection in solid-phase extracted plasma was
about 2 gumol/l. This sensitivity is by about one order of magnitude lower than it
has been reported by others (Blum er al., 1988; Good er al., 1988; Underberg er
al., 1989). According to our experience, at this concentration baselines were still
flat and peaks sharp enough to identify AZT but accurate quantification could
not be achieved.

RIA versus SPE/RP-HPLC: comparison of results obtained from a representative
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Fig. 2
Plasma concentration - time profile of
AZT following oral administration of
200 mg of drug
Abscissa: time of sample collection (min).
Ordinate: plasma concentration of AZT
determined by RIA (@) and HPLC () (ug/
ml). Each point represents mean of two
estimations. Insert: correlation between
RIA and HPLC in quantitating AZT con-
centration in plasma samples. Slope

n = 4,









