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ABSTRACT

A highly sensitive fluorometric procedure for determination of zidovudine is described . The
procedure depends on the interaction between zidovudine with 7-hydroxy-4-methylcoumarin
where a fluorophore of high fluorogenic activity is produced exhibiting wavelengths of maximum
excitation and emission of 340 and 450 nm, respectively .The procedure is used-for the
determination of zidovudine in human plasma in the range of 2-8 wg ml™ in a rectilinear
relationship . The mean percentage recoveries were 99 . 193+ S.D 1.928 in case of bulk drug while
it was 89, 832+ S.D 1.809 in case of 7 concentrations in human plasma.

INTRODUCTION

Zidovudine (1) , 3' - Azido - 3'- deoxythymidine is an antiviral drug
having an inhibitory effect against HIV-1(Human Immuno- Defficiency
Virus Type-1 ),the etiologic agent of AIDS ( Acquired Immumo- Deficieny
Syndrome ) (L2) | In the last few years zidovudine emerged as the only
prescription product in the United States for adult AIDS patients (3,

Different analytical procedures for the quantitation of zidovudine have
been reviewed ¥, Recent methods for the determination of zidovudine
included HPLC (®and electrochemical methods has been reported (® |
The electrophoresis technique was also used for zidovudine monitoring in
Serum(7) ]

In the present work, a highly sensitive fluorometric procedure is

SUggested for the rapid determination of zidovudine in spiked human
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EXPERIMENTAL
Apparatus :
Schimadzu RF 500 Spectroﬂuorophotometer was used during the
coarse of this work.
Materials -

Zidovudine (Wellcom Co )5 7- hydroxy - 4-

and acetonitrile (Analytical grade ). Blank hum

methylcoumarin (Aldrich )
the local hospital blood bank,

an plasma was delivered by

Reagents and Solutions -
1- Zidovudine stock standard solution
zidovudine in 10 m] of distilled wate
2- Zidovudine working standard solutions were prepared hy diluting
aliquots from the stock solution with distilleq Water to obtain 2 - § pg ml
1 concentrations

Was prepared by dissolving 10 mg of
I

solution of zidovudine with blank human
plasma to obtain concentr

ations ranging from 0 92- 0.8 mg mi !
4- the 7 - Hydroxy -4- methyl lcoumarin solution was prepared in distilled
water to contain 10 pg m1l,

Procedures

1- Treatment of Zidovudine spiked human plasma samples :

100 ul aliquots of zidovudine spiked human plasma samples (0.2-0.8
mg m! 1) were transferred into a 10 m] centrifuge tubes .The volumes were

completed to 1.0 ml with acetonitrile and well mixed . The tubes were
centrifuged at 5000 r

-P-m for 5 minutes .The clear supernatant layer was
filtered through milli

pore filter (0.45 pm) . 100 p1 aliquots from the filtrat.e

. tric
were completed to 1.0 ml with distilled water and used in the fluorometr
procedure as zidovudine standard plasma solutions.
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100 pl of blank plasma was treated by the same procedure , completed

to 1.0 ml with distilled water and used as a blank experiment in the
general fluorometric procedure.

2- General fluorometric procedure :

One ml of zidovudine solution (2-8 pg ml’! ) in water or from plasma
samples was transferred into a 10 ml test tube . The content of the tube was
mixed with 1.0 ml of 7-hydroxy-4-methyl-coumarin solution. The
fluorescence of the resulting solution was measured at the wavelengths of
maximum excitation and emission at 340 and 450 nm , respectively .The
concentrations of zidovudine were calculated from the regression equation
of the corresponding calibration graph, using zidovudine working
standard solutions or zidovudine standard plasma solutions .

RESULTS AND DISCUSSION

The development of highly sensitive analytical methodology for the
(1) in biological fluids became of great

quantitation of zidovudine
f the drug for the adult

importance due to the increasing use O

AIDS(Acquired Immuno- Deficiency Syndrome) patients .

of an aqueous solution of 7- hydroxy -4-

It was found that the addition
lution of zidovudine,

, HMC (D , to an aqueous SO
produces a highly fluorogenic product. Although HMC has inherent
fluorescence,the addition of zidovudine increased greatly the fluorescence
intensity .The resulting fluorescence was found to be proportional with
zidovudine concentrations.The produced fluorescence exhibited maximum
excitation emission at 340 and 450 nm, respectively (Figure 1) .

ijons were studied to obtain maximum

ty was obtained by using 1.0 ml
f different neutral buffers

methylcoumarin

Different reaction condit

sensitivity . Maximum fluorescence intensi
0 10 g mI"! HMC solution .In addition, the use 0
did not enhance fluorescence production .Acids and alkalies interferred

With the reaction between HMC and zidovudine.
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F1G 1: UNCORRECTED EXCITATION AND EMISSION SPECTRA

OF 5 paMl! of zIDOVUDINE
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A rectilinear relationship was obtained in the range of 2 - 8 g m]L. The

good linearity of the method was indicated by the regression equation:

Y =-0.9642 + 10.464C (r=0.9994)

Where : y is the fluorescence intensity = intersept + slope x conc A1g

is the correlation coefficient. The mean percentage recovery

mil)and T
jes in the same range

from triplicate determinations of 7 concentrations ( ]

9.8 pgml D were 99.193 £ S.D 1.926 (Table 1.

of the method for the determination of zidovudine In
hed by spiking blank human plasma with
determination by the proposed method. The
lasma ather deproteinization with
fluorometric procedure. The

The utility
biological fluids was establis

sidovudine and its subsequent

determination have been done in p

acetonitrile prior to the application of the
mean percentage recovery was 99.832 +S.D 1.809 (Table 1) .The
concentrations were calculated from a regression equation of the

calibration graph prepared simultaneously.

Y=-O.4285+10C(r=0.9993)

zidovudine and HMC was not

k 7- hydroxycomnarin carboxylic
n of

The nature of the interaction of
evious wor

investigated . However, in a pr
ed for the fluorometric determinatio

acid derivative has been appli
amphetamine .

Thus, the presented method is rapid and simple in comparison with
HPLC and RIA methods .The accuracys precision and sensitivity of the
results suggests the method to be recommended for the determination of
zidovudine in biological fluids for the purpose of bioavailability,

hiOequivalency and drug monitoring studies .
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Table 1: Results of Recovery Experiments of Zidovudine
B
Zidovudine Aqueous  Solutions Zidovudine Spiled Human Plasmy
Added Conc Found * % Theoritical Found * %
pg mil pgmi! Recovery conc. pg mi pgmil Recovery
2 2.0034 100.17 2 1.9428 97.14
3 2.8635 95.45 3 3.0428 101.43
4 3.9146 97.86 4 3.9428 98.57
5 4.9659 99.32 - 5.0428 10085
6 6.0170 100.28 6 6.1428 102.38
7 7.0682 100.97 7 6.9428 99.18
8 8.0239 100.30 8 7.9428 99.28
L Mean % Recovery 99.193+SD 928 Mean % Recovery 99.832+S.D 1 .809 .
“

* Mean of 3 Experiments

: REFERENCES

ital

ion* The American Society of HosP

. » 4630 Montgomery Avenue USA, P 383 (1990) - 7096

% HMitswya and K . Weinnglq . pro - Natl .Acad .Sci ;USA82 -
(1985)

"AHFS Drug Informat
Pharmacists Inc.

- 3- K.Florey * Analytica)

ic
Acader™
Profiles of Drug Substances ", Vol - 20,

Press, New York p.729 (1991) .

-133.




sag. o, Pharm. Set., Vol. 1, No.(1-2), Nov. 1992

1. Halvax, G. Wiese , W.I' . Van Bennekom and A.Bull , Anal . Chim

_Acta, 239 (2), 171 (1990).
6. N.Frijus - plessen , .C . Michaclis, H. Foth and G.F. Kahl , 4. Chrom.,

Biomed Appl - 99, 101 (1990).

6- B. Czochralska , B.Sapok and D.Shugar, Nucleosides Nucleotides , 9@3),
443 (1990) , through Anal Abslr . 54(2) 2 G,67 (1992) .

7. M .Parker Jlab . Equip . Dig ; 29(7), 35 (1991) through Anal .Abst . 54 ),

6 13,144 (1992).
. J.T.Stewart and D .M . Lott ; 4. Pharm Sci, 60 (3), 461 (1971).

A-J

8

du pdd Lo jl (st aagudgaa 1 ke (ol Gl & pla

Agyea aoaa ylida

&m.\o, w (a3 A r-)o.'lc;) o &’l_ﬂt\;uﬂfﬂ Z?l;ﬂks - @g_l:f[“:m{m ﬁ[:/,\:@ ] (\,«,ﬂ.

oy $ 1y pragdstgl e i) e Aol O3 Zigea) Ly b il 02
5o o oo I prasisnll oo o s Lol e T bl suais il 28
© yF il polys g3 S g e oS Jee = gSapiee = ¥ AU
Cib 45y . eyl L. Lie yliul day Reapl £0 Slail ampe Job L8 4l
Lokl g 15y - gl Ul b 3 2 o 8 o2l o) Nt A8
I s Sn A=Y o 5 e sl Sl aa )l i Oy e B> BMe e

W, AAY AUl JJbd AL 3, AYA +48 . VAY gt gl sy 2lls
o+

S A g s 3 < sl Ll Slaall 2l Ll gl Jls 3V, A8
(zlls JSU plzs5e AY)

Sl il b el i) ety ibllly dabod] B0 Byl adphall
L ily A o idieall &l s 9.5, aalzdl

-134-



