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ABSTRACT

A highly sensitive fluorometric
method for determination of agy-
clovir is described. The method de-
pends on the interaction between
acyclovir and 7-hydroxy-4-methyl-
coumarin where a fluorophore of high

fluorogenic activity is formed which

has wavelengths of mximum excitation
and emission of 342 and
452, regpectively. The method is used
for determination of acyclovir in
hgﬁan plasma in the range of 5-10 ng
m

in a rectilinear relationship.

The mean percentage recovery wasg
82,8954 5.0, + 1.450 in cage of bulk
drug while it wag 9%.893 S5.D.+ 0.711
in case of 6 concetrations of human
plasma. The method is recommended
for drug monitoring of acyclovir,

INTRODUCTION

heyelovir, (IY, 9-[(2- hydrox-
yethoxy) methyl] guanine, mol. wt.
225, alsge referred to as acy-
cloguancsgine, i3 an antiviral drug
with strong and selective activity
against herps simplex and wvarcilla
gogter wviruses. This drug ig used
clinicaly in the treatment of a wva-
riety of herps virus infectionl.

8o far, only little work has
been done on the analysis of acy-
clovir in biclogical fluids. The
reported methods include, high per-
formance liguid chromatography pro-
cedures®’, radioimmunoassay (RIA)E,
and competitive enzyme linked im-
munasorbent assayg.
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Following administration of acy-
clovir to man it was found that most
of the published HPLC methods lacked
selectivity and sensitivity for the
analygis of the drug in plasma and
urine® %,

Although RIA  has the relevant
sensitivity and specificity, oceca-
gional problems in analysing plasma
and urine from patietns were encoun-
tered due to the possible cross-re-
activity with the antiserum®. For
this reason the same author has sug-
gested a gensitive HPLC method for
acyclovir determination as ion pair
with heptanesulfenic acidh,




In this work highly sensitive
fluorometric pocedure was suggested
for the rapid determination of acy-
clovir in spiked human plasma.

EXPERIMENTAL
I-Apparatus
Schimadzu RF 500-Spectroflucro-
photometer
Ir-Materials:
hoyclovir [Wellcome Co.], 7-hy-

droxy—4-methylecoumarin(Aldrich),
acetonitrile (analytical grade}.
Blank human plasma was delivered
by the local hospital blood
bank.

III-Reagents and solutions:
1-Agyclovir stock standard solu-
tion : was perepared by dis-
solving 10 mg of acyclovir in
10 ml of distilled water.

2=poyelovir, working standard so-
lutions: were prepared by di-
luting aliguots from the stock
solution with distilled water
to obtain 5-10 ng ml ! concen-
trations.

3-poyclovir spiked human plasma
gamples: were prepared by di-
luting aligquots from the stock
solution of acyeclovir with
blank human plasma to obtain
concentrations ranging from
0.5-1 pg mit.

4-7-Hydroxy-4-methylcoumarin
golution : was prepared in
distilled water to contain 0.01

ng ml-h,

IV-Procedures 3
i-Treatment of acyclovir spi-
ked human samples:

100 ul aliquots of acyclovir
gepiked human plasma samples {D.Ewapg
mll} were transferred into a 10 ml
centrifuge tubes. The wvolumes were
completed to 1 ml with acetonitrile
and well mixed. The tubes were cen-
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trifuged at 5000 r.p.m for 5 min-
utes. 100 ul aliquots from the clear
gupernatant solutionsz were completed
te 1 ml with distilled water and
used in the fluorometric procedure
as acyclovir standard plasma solu-
tions.

100 yl of blank plasma were
treated by the =same procedure com-—
pPleted to 1 ml with distilled water
and used as a blanka experiment in
the general fluorometric procedure,

2-Ganeral flucrometric proce-
dura:

Cne ml. of acyclovir solution
{5-10 ng mwl-1 in water or from
plasma samples) is transferred into
a 10 ml test tube. The content of
the tube was mixed with 1 ml of 7=
hydroxy —-d4-methyvlcoumarin solution.
The flucrescence of the resulting
goultion was measured at the wave-
lenghts of maximum excitation and
emissgion, 342,452, nm respectively.
The concentrations of acyclovir were
calculated from the regression egua-
tion of the corresponding calibra-
tion graph, using acyclavir working
gtandard eclutions ar acyolovir
standard plasma salutions.

RESULTS AND DISCUSBEION

Interest in developing analyti-
zal methedoleogy for determination of
acyclovir has arised from the impor-
tance of the drug as antiviral agent
of increasing current use and the
lack of reported analytical methods
capable of determining its nanogram
level in biological fluids.

Aoyelovir iz poorly  absosrched
from gastrointestinal tract. The
maximum acyclovir blood level was
reported to be about 0.5%0 ug ml-1
after two hours from oral adminestra-
tion of 200 mgl.

Most: of the reported HPLC meth-
odg are lacking sensaitivity to de-
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tect the drug at this ultimate low
level.®,

It was reported that acyclovir
can form water scluble complexes
with several organic ligands of dif-
ferent structures at neutral pH 10
None of these ligands has been used
for guantitative determination of
acyclovir.

Upon the screening of posaible
measurable interaction between acy-
clovir and other reagents, the 7-hy-
droxy=-4-methylcoumarin, HMC:(11),was
found to produce a highly fluoro-
genic product with the drug.

Although, HMC, has a native flu-
orescence, the addition of acyelovir
produced hunderdth manyfolds in-
creage in fluorescence compared with
that of HMC. The resulting fluores-
cence was found to be proportiocnal
with acyclovir concentrations.

The reactlon is so simple, spon-
taneoug and takes place upon the ad-
dition of agueous solution of HMC to
the acyclovir agqueous sclution. The
produced fluorescence shows wave-
lengths of maximum excitation and
emission at 342 and 452 nm respec-
tively. (Figure 1}.

The optimum reaction conditions
was studied and it was found that
the use of one ml of 0.01 pg ml-!
agquecus HMC solution produces maxi-
mum fluorescence intensity. The re-
acticn takes place in  agueocus
medium, no advantage was obgerved
upon applying different buffering
solutions of neutral pH over the
use of water. Acids and alkalies in-
terefem with the interaction between
HMC and acyclovir. Decreasing the
polarity of +the solvent reduces
greatly the resulting fluorescence.

The method can detect ag little
as 5 ng ml'., of acyclovir upon use-
ing the maximum technical capabili-
ties of the instrument.
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The method has been applied
first on agueous acyclovir soclutions
of different concentrations. A rec-
tilinear relationship was obtained
in the range of 5-10 ng ml°l. The
good linearity of the method was in-
digated by the regression equatlion:

¥Y=-0.304+8,543 C
tion 1

(C.0=0.9887) Egua-

Where ¥ ie the fluorescence in-
tensity=intercept+slope x conc., ng
mi-! and ¢.¢ 18 the correlation co-
efficient. The mean percentage re-
covery from triplicate determina-
tions of =@ix concentrations lies in
the same range (5-10 ng ml ') was
99.954 85.D.+ 1.45 (Table 1).

To assess the applicability of
the method for the determination of
acyclovir in human plasma, acyclovir
gpiked plasma samples were analyzed
by the proposed method after depro-
teinization with acetonitrile.

The mean percentage recovery was
99,893 5.0, #* 0.711 (Takle 1l). The
concentrations were calculated from
the regression eguation of the cali-
bration graph prepared simultane-
cusly:

Y==2_47+7.285
tion 2

{C.C.0.99%4) Eqgua-

It was observed that the fluo-
regeencde produced from plasma sam-
ples are scomewhat lower than that
obtained from the agueocus solutions

but still correlates linearly with
acyclovir concentrations as indi-
cated by the comparison of the
slopes in equations 1 and 2. Al-

though the inteiciept in egquation 2
is somewhat higher than that of
equation 1, the good correlation
coefficient indicates the precision
of the calibration data.

The relatively lower fluores-
cence intensity and the relatively
high negative intercept wvalue may be
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attributed to guenching effect of
certain constituents of plasma. How-
ever the negative wvalus of the in-
tercept is relatively esmall if
compared with the full scale of
fluorescence range (0-100}.

The nature of the interaction of
acyclovir and HMC ie not investi-
gated. However, in a previous work
7-hydroxycoumarin carboxylic acid
has been applied for the fluoromet-
ric determination of some amines via
coumarin-amine salt formation!l.

The method has an advantage over
the reported HPLC and RIA methods in
being not requiring separation step
far acyclovir from plasma samples
before interaction with the reagent

or separation of the reaction prod-

uct prior to fluorescence measur-
ment . Furthermore, the method is so
sensitive in comparison to HPLCO
methods and more simple in compari-
gson to the RIA method.

From the accuracy, precision and
sengitivity of the results, the
method can be recommended for the
determination of acyclovir in bio-
logical fluids for the purpose of
bicavailability bloequivalency and
drug monitoring studies.
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Table 1 : Hesults of Rocovary Ewperiments of Acyolevir frem Aocyelaouvi
Aqueous Solutions and Acyclavir fpiked Homan Plnsma.

Aayclowls Acuosous Folutlens Acyclowlr Aplked Huzan Plasss
Addad =300, mmd: AFecovery Poecrrlesl cone  Foond®t g ARCOYREY
ng @i ag ml 1 oy a1t

£} 4. 905 F8.100 5 5.032 151 . 040
L] 008 109.083 & G.95T 29, 434
T . 7176 loc %14 7 7.4929 103,285
a ¥.935 I9.35F ] T.0314 FF.LTE
k] 8.912 F9.144 5 8.94a #9351
19 9.9a% 77,250 1] A0.08d 100, kR

Heen % Pacovary 3.0 + 39.95451 430 Maan 4 Reeovecy 3.0 2 39.093s0,.711

i n
Aman of Ehees detsmminaticns and calealabed fros the regressicn equatlon
=2 tha atapdaed survs ¥ == 0,304 + 8,543 © [.O0 = Q,5907)

wa’
Eoan of threa detetelnatics and caloulated from the cegression squatlion
,#f tha stendaed plasos agyolowlr cutwe T == I.47 = 7,285 & (0.0 = 0.5994),
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Fig. 1 : Uncorrected Excitation and Emizsion Spectra of
Acyclvir-HMC Reaction Product.
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