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spectrofluorimetric determination in human plasma
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Egypt.

Abstract

Two rapid, simple and highly sensitive spectrofluorimetric methods have been
developed and validated for determination of Valacyclovir hydrochloride (VAC) and
Acyclovir (ACV). The first method is based on measuring the intrinsic fluorescence
of VAC or ACV in aqueous acidic medium (pH 1.3) at 370 nm after excitation at 280
nm. The fluorescence intensity-concentration plots of VAC and ACV were rectilinear
over the concentration ranges of 0.4-5.0 and 0.3- 4.0 pg ml™, respectively. The second
method was based on the enhancement of the fluorescence intensity using sodium
dodecyl sulfate (SDS) as micellar system in aqueous acidic medium (pH 1.3). This is
the first attempt for enhancement the sensitivity of these drugs by Spectrofluorimetry.
The addition of 2%W/V SDS, produced about 2.7 and 2.9 fold enhancements in the
relative fluorescence intensity of VAC and ACV, respectively. The linear range for
the second method was 0.2 - 2.5 and 0.1- 1.25 pg ml™”, respectively. The proposed
methods were successfully applied for determination of VAC and ACV in
pharmaceutical preparations without interference from the common excipients. The
high sensitivity of micellar method permits its application for determination of ACV
in human plasma with good percentage recovery.

Keywords: Spectrofluorimetric; Valacyclovir; Acyclovir; sodium dodecyl sulfate;

human plasma.
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1. Introduction

Valacyclovir hydrochloride is L-Valyl ester pro-drug of the antiviral drug acyclovir.
The chemical names of valacyclovir hydrochloride (VAC) and acyclovir (ACV) are
2-[(2—amino—1,6—dihydro—6—oxo0—9H-purin—9yl) methoxy] ethyl ester hydrochloride
and (9-[(2-hydroxyethoxy) methyl] guanine), respectively (Fig.1). ACV is an acyclic
guanosine derivative with clinical activity against HSV-1, HSV-2 and against
varicella-zoster virus'. The oral bioavailability of acyclovir is higher after
administration of VAC relative to ACV itself '. Several analytical methods have been
reported for determination of these drugs in bulk and different pharmaceutical
formulations as well as biological fluids. These methods include spectrophotometric®”’

2527
and

spectrofluorimetric® *'°, HPLC''™?, TLC'" ** * capillary electrophoretic
electrochemical methods®®?’. It was noticed that the reported spectrophotometric
methods for the determination of VAC and ACV have low sensitivity while the
chromatographic methods require expensive instruments and consume large volumes
of high purity organic solvents. Until now, few spectrofluorimetric methods have
been reported for determination of VAC and ACV. Two of these methods™ ° that were
used for ACV determination suffer from lack of selectivity as a result of its
dependence on oxidation of the drug with cerium (IV) ion. The other
spectrofuorimetric methods® '° for VAC suffer from the lack of suitable sensitivity for
the determination of the mentioned drug in human plasma. Low sensitivity and lack
of selectivity of the previously published methods > *'°, *2! draw the attention to
develop simple, rapid and highly sensitive spectrofluorimetric methods for
determination of ACV in human plasma. This could be attained by enhancement of

the intrinsic fluorescence of the studied drugs through adjustment of the pH of the

solution and by addition of suitable surfactant.
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2. Experimental

2.1. Apparatus

A Perkin Elmer LS 45 luminescence spectrometer (United Kingdom) equipped with
150-watt xenon arc lamp and 1 cm quartz cell was used. Slit width for both
monochromators were set at 10 nm. The spectrometer is connected to a PC computer
loaded with the FL WINLAB™ software. Spectronic'” Genesys " 2PC
Ultraviolet/visible spectrophotometer (Milton Roy Co, USA) with matched 1 cm
quartz cell was connected to PC loaded with Winspec™ application software,
Laboratory centrifuge 4000c/s (Bremsen ECCO, Germany), MLW type
thermostatically controlled water bath (Memmert GmbH, Schwabach, Germany) was
used for heating purposes and Milwaukee SM 101 pH meter Portugal.

2.2. Material and chemicals

Valacyclovir hydrochloride was obtained as a gift from (Hikma Pharma, Cairo,
Egypt). Acyclovir was obtained as a gift from (GlaxoSmithKline, Cairo, Egypt). The
following dosage forms were purchased from local market; Valtovir® tablets (Hikma
Pharma, Cairo, Egypt) labeled to contain 1110 mg VAC per tablet, Acyclovir® tablets
(Global Napi pharmaceuticals, Cairo, Egypt) labeled to contain 400 mg ACV per
tablet, Zovirax” suspension (GlaxoSmithKline, Cairo, Egypt) labeled to contain 400
mg per 5 ml, Acyclovir cream (Misr Co. for Pharmaceutical Industries S.A.E., Cairo,
Egypt), labeled to contain 5% of acyclovir and Acyclovir vials (Mylan, S.A.S.,
France) labeled to contain 250 mg acyclovir per vial.

Sodium dodecyl sulphate (SDS) El-Nasr chemical Co., (Cairo, Egypt), was prepared
as 2.0% w/v aqueous solution. Beta-cyclodextrin (3-CD) (Sigma, St. Louis, MO,
USA), cetyl trimethyl ammonium bromide (CTAB, Danochemo a subsidiary of

Ferrosan, manufacturing chemists, Copenhagen, Denmark), 4-chloro-7 nitrobenzo-2-
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oxa-1,3-diazole NBD-CI (Sigma Chemical Co., St. Louis, USA), acetonitrile (Merck,
Germany) were obtained from their respective manufacturers. Tween-80, boric acid,
methanol, acetone, dimethylformamide, sodium hydroxide, hydrochloric acid,
Phosphoric acid, citric acid, acetic acid, and sodium acetate were purchased from El-
Nasr chemical Co., (Cairo, Egypt). All chemicals and reagents used were of analytical
grade. The authors got the permission for using plasma sample of human volunteers
from Minia Hospital (Minia, Egypt) according to institutional guidelines. In all cases,
informed written consent was obtained from all participants. Human plasma samples
were kept frozen at -20 °C until assay after gentle thawing.

2.3. Preparation of standard solutions

Into a 100-ml volumetric flask, 10 mg of drug (ACV or VAC) was carefully weighed
and dissolved in 20 ml distilled water. The flask was sonicated for 10 min. and
completed to the volume with distilled water. The stock solution was further diluted
with distilled water to obtain working solution of the cited drugs (10 pg ml™).

2.4. General Analytical procedure:

Method I: Aliquot volumes of the working solution equivalent to 4- 50 and 3- 40 pg
ml™ for VAC and ACV, respectively, were transferred into series of 10-ml volumetric
flasks then 0.5 ml of 1 M HCI was added. The contents of volumetric flasks were
diluted to 10 ml with distilled water. The fluorescence intensity of the resulting
solution was measured at 370 nm after excitation at 280 nm. Blank experiment was
carried out simultaneously using the same procedure omitting the drug.

Method II: Into series of 10-ml volumetric flasks, an aliquot of the cited drugs
equivalent to 2- 25 and 1- 12.5 pg ml” for VAC and ACV, respectively, 0.5 ml of 1
M HCI and 5 ml of 2% w/v SDS solution were mixed. The volume was completed to

the mark with distilled water. The obtained concentrations were in the range of 0.2-
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2.5 and 0.1-1.25 pg ml™" for VAC and ACV, respectively. The fluorescence intensity
was measured at 370 nm after excitation at 280 nm. Blank experiment was carried out
simultaneously following the same procedure omitting the drug.

2.5. Determination of the cited drugs in pharmaceutical preparations

2.5.1. Tablets: An accurate weight, of the mixed content of ten tablets, equivalent to
10 mg of VAC or ACV was transferred into a 100-ml calibrated volumetric flask. The
solution was sonicated with 25 ml of distilled water for 30 min. The volume was
completed with distilled water and filtered. The first portion of the filtrate was
discarded and 1.0 ml of filtrate was diluted to 10 ml with the same solvent. Aliquot
volume in the working concentration range of VAC or ACV was analyzed using the
general analytical procedures.

2.5.2. Suspension: An accurate volume of Zovirax” suspension equivalent to 100 mg
ACYV was transferred into a 100-ml calibrated volumetric flask, dissolved in 25 ml of
distilled water and completed to volume with the same solvent. 1.0 ml of the previous
solution was diluted to 100 ml with the same solvent. Aliquot volume in the working
concentration range of ACV was analyzed using the general analytical procedures.
2.5.3. Vials: An accurate weight of ACV vial powder equivalent to 10 mg of ACV
was transferred into a 100-ml calibrated volumetric flask, dissolved in 25 ml of
distilled water and completed to volume with the same solvent. 1.0 ml of the previous
solution was diluted to 10 ml with the same solvent. Aliquot volume in the working
concentration range of ACV was analyzed using the general analytical procedures.
2.5.4. Cream: An accurately weighed amount of the cream equivalent to 100 mg of
ACYV was shaken with equal volume of 10 ml of distilled water and chloroform. The
mixture was then allowed to separate, and the clear aqueous layer was collected. The

organic layer was washed two times each with 20 ml of distilled water. The aqueous
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solutions were quantitatively transferred to a 100-ml calibrated flask, and completed
to volume with distilled water. The resulting solution was filtered, and the first
portion of filtrate was discarded. The filtrate was further diluted with distilled water to
obtain working solution of 10 ug ml™. Aliquot volume in the working concentration
range of ACV was analyzed using the general analytical procedures.

2.6. Procedures for spiked human plasma:

Five ml of drug-free human blood sample was taken from healthy volunteers into a
heparinized tube and centrifuged at 4000 rpm for 30 min. Into 10 ml stoppered tube,
1.0 ml of the drug free plasma (supernatant) was spiked with 1.0 ml of ACV solution
containing 10-125 pg ml™. Two ml of acetonitrile was added to precipitate protein
and the resultant mixture was diluted to 10.0 ml with distilled water to achieve final
concentration of 1.0-12.5 pg ml™. The solution was centrifuged at 4000 rpm for about
20 min, and then the general procedure was followed on the obtained supernatant. A
blank value was determined by treating the ACV-free blood sample in the same
manner.

2.7. Procedures for human plasma:

Acyclovir® 400 mg tablet was administrated orally by the healthy human volunteers.
Five milliliters of blood sample was withdrawn by a calibrated heparinized syringe
after 2.5 hr, and centrifuged at 4000 rpm for 30 min. Into 10 ml stoppered calibrated
tube, 2.0 ml of obtained plasma was treated with 2.0 ml acetonitrile, and the resultant
mixture was centrifuged at 4000 rpm for 30 min. Three milliliters of protein-free
supernatant was taken carefully, and then the general procedure was followed. This
procedure was repeated three times to obtain intraday and interday assay.

3. Results and discussion
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It was found that the aqueous acidic solution (pH 1.3) of VAC and ACV had an
emission band at 370 nm after excitation at 280 nm. This intrinsic emission was
utilized for the determination of the cited drugs in the first proposed method. The aim
was to enhance the fluorescence intensity of these drugs by using surfactant to
develop a new more sensitive methodology compared with the reported
spectrofluorometric and some chromatographic methods for the analysis of the cited
drugs in its pharmaceutical preparations and human plasma. The presence of a
guanine or purine nucleus in the compound is not a guarantee for the fluorescence
property of the compound. We tried to apply the proposed procedures to adefovir and
zidovudine which have structural similarity with the studied drugs. Unfortunately the
fluorescence intensity of these drugs was not detected and addition of SDS surfactant
did not produce any enhancement.

The use of surfactants in various areas of analytical chemistry has attracted much
interest in the last three decades. It has been used in separation science as a modifier
of mobile and stationary phases31.It is well known that the addition of a surfactant
above its critical micellar concentration increases the fluorescence quantum yield of

32, 33 . :
* 7. Micellar catalysis has been used to enhance several

many fluorophores
chromogenic derivatization reactions by the simultaneous alteration of various
physical properties of the solution and physicochemical properties of the reagents,
intermediates and products®. When a solute passes from an aqueous medium to a
micellar medium, several properties (e.g. reactivity, solubility or spectroscopic
characteristics) undergo important changes, increasing fluorescence intensity being
the most outstanding and advantageous™. These factors might increase the

fluorescence quantum yield and enhance the fluorescence signals of guest molecules.

Micellar media provide microenvironment around the studied drugs is quite different
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from that in aqueous solution. This can be attributed to restrictions imposed on the
free rotational motions which are competitive with luminescent emission so diminish
the probabilities of non-radiative processes and provide relatively high viscous
microenvironments that can inhibit quenching by molecular oxygen™. In this study
different surfactants were used above its critical micellar concentration in order to
enhance the intrinsic fluorescence intensity of the cited drugs.

3.1. Method optimization

The fluorescence spectra of VAC and ACV in aqueous acidic solutions and in
presence of SDS as a fluorescence enhancer were illustrated in Fig. 2. Various
conditions affecting the fluorescence intensity of the studied drugs were carefully
studied and optimized.

Effect of different organized media.

The fluorescence properties of VAC and ACV in various organized media were
studied, using non-ionic surfactant (Tween-80) was prepared as 2 %v/v, anionic
surfactant (SDS) was prepared 2 % w/v, cationic surfactant (CTAB) was prepared 2
% w/v CTAB and macromolecules such as B-CD was prepared as 0.1%w/v. All
surfactants were studied with different volumes with or without using buffer system
with different incubation period from 5 to 60 mints. It was observed that, CTAB and
Tween-80 had no effect on the relative fluorescence intensity (RFI) of the cited drugs,
while B-CD caused a slight increase in their RFI. On the other hand, SDS produced a
considerable increase in the RFI of the cited drugs (fig.3.). The fluorescence
enhancement in the presence of SDS were about 2.7 and 2.9 fold for VAC and ACV,
respectively compared with those in aqueous acidic solution. This could be attributed
to the ability of VAC and ACV to form ion-pair associates with SDS. In the micellar

phase, the ion pair complex could be formed through the interaction between negative
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sulfonyl group of SDS and the acidic proton of amino group in the guanine base of
these drugs. Micelle binding enhanced the fluorescence intensity of the cited drugs by

reducing the electrostatic attractions and collisions between drugs molecules®’.

Effect of the volume of SDS

The influence of SDS volume (2% w/v) on the RFI was studied (Fig. 4). It was found
that increasing SDS volumes resulted in a corresponding increase in RFI up to 4 ml of
SDS solution, after which no further increase in RFI was observed. Therefore, 5 ml of
2% w/v SDS solution was chosen as the optimum volume for the studied drugs.

Effect of pH, temperature and time:

The effect of pH on the intrinsic fluorescence of ACV and VAC was studied using
different buffers in the pH range of 1-10 using hydrochloric acid (pH 1.0- 2.0), acetate
buffer (pH 3.0-5.5) and Teorell and Stenhagen buffer (pH 6-10). It was found that,
intrinsic fluorescence of both drugs was highly dependent on pH. The highest
intensity was obtained in the pH range of 1.2-1.5. Higher or lower pH solution
resulted in decrease the fluorescence intensity as shown in supplementary figure 2.
The same result was obtained with micelle-enhanced fluorescence method. Therefore
the optimum pH was 1.3 and adjusted by using 0.5 ml of 1.0 M hydrochloric acid
solution. The temperature effect was studied in the range 40-80 °C in a
thermostatically controlled water bath. It was observed that increasing the temperature
resulted in a decrease in the RFI as shown in supplementary figure 3. This may be due
to increasing the temperature lead to enhancement of the internal conversion process,
promoting non radiative deactivation of the excited singlet state®. Therefore, all

experiments were performed at room temperature. Also the highest fluorescence
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intensity was developed immediately after mixing the solutions and remained
unchanged for at least two hours as shown in supplementary figure 4.

Effect of diluting solvent

Different solvents were tried for dilution the studied drugs in presence or absence of
SDS was investigated. These solvents were distilled water, methanol, ethanol, acetone
and dimethylformamide (Fig. 5). Distilled water was the best solvent for dilution, as it
gave the highest RFI and the lowest blank reading. On the other hand, methanol,
ethanol or acetone produced a distinct and sharp decrease in the relative fluorescence
intensities of the studied drugs in the presence of SDS. This effect is attributed to their
denaturating effect on the micelles, where short- chain alcohols (methanol) are
solubilized mainly in the aqueous phase and affect the micellization process by
modifying the solvent properties. Addition of these alcohols also results in a reduction
of the size of the micelles, but with a progressive breakdown of the surfactant
aggregate at very high concentration®. Dimethylformamide decreased the
fluorescence intensities of the studied drugs, since they initiated an intersystem
crossing process similar to the heavy atom effect™.

3.2. Validation of the proposed methods

The developed methods were validated according to ICH guidelines of the validation
of analytical methods*' regarding linearity, limits of detection (LOD), limits of
quantification (LOQ), accuracy, precision, robustness.

Linearity

Assessment of linearity of the proposed methods was performed by analyzing six to
eight sets (three replicates for each concentration) for each studied drug. The relative
fluorescence intensity was rectilinear over the concentration range of 0.4-5.0 and 0.3-

4.0 ug ml” for VAC and ACV, respectively using the intrinsic fluorescence method in
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aqueous acidic solution. The linear ranges for the micelle-enhanced
spectrofluorimetric method were 0.2 - 2.5 and 0.1- 1.25 pg ml” for VAC and ACV,
respectively. The correlation coefficients (r) were in the range from 0.9994 to 0.9996
indicating good linearity, as shown in Table 1.

Quantification and detection limits: The limit of detection (LOD) was determined
by evaluating the lowest concentration of the analyte that can be readily detected. The
limit of quantitation (LOQ) was determined by establishing the lowest concentrations
that can be measured according to the ICH Q2 (R1) recommendation®'. These limits
were calculated using the formula; "LOD =3.3 6/ S and LOQ= 10 ¢/ S", where o is
the standard deviation of intercept and S is the slope of calibration graph*'. The low
values of these parameters indicate good sensitivity of the proposed methods (Table
1).

Accuracy and precision: The accuracy of the suggested methods were checked by
applying the standard addition technique, which was performed by adding known
amounts of the studied compound to a previously analyzed concentration of the
commercial product, Table 2. The intra-day precision of the proposed methods was
evaluated by determination of three concentrations of the studied drugs in pure form
on three successive occasions. The inter-day precision was also evaluated through
replicate analysis at three concentrations levels on three successive days
(supplementary table 1). The calculated high percentage average recovery and low
value of standard deviation in indicated the suitable accuracy and precision of the
proposed methods.

Robustness: Robustness of the procedure was assessed by evaluating the influence of
small variation in experimental variables (pH, volumes of SDS) on the analytical

performance of the proposed methods. In these experiments, one experimental
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parameter was changed while the other parameters were kept unchanged, and the
recovery percentage was calculated each time. The small variations in any of the
studied variables did not significantly affect the results that indicate the reliability of
the proposed method during routine work (supplementary table 2).

3.3. Application to pharmaceutical preparations

Different dosage forms of ACV were subjected to the analysis by the proposed
methods, as well as the reported method®. In addition, VAC tablets were also
subjected to the analysis by the proposed methods, as well as the reported method'”.
The obtained results were statistically compared with each other. The mean
percentage recoveries obtained by the proposed methods ranged from 97.85-99.96 +
0.719-1.99% for both methods (Table 3). Comparing the results of the proposed and
the reported methods at 95% confidence level with respect to t- and F-tests showed no
significant differences between the calculated and theoretical values. This indicated
the good accuracy and precision of the proposed methods in the analysis of these
dosage forms.

3.4. Application to human plasma

The high sensitivity of the micellar proposed method permits the invitro and invivo
determination of ACV in human plasma without interference from the components of
plasma, to ensure that the plasma components such as tryptophan and purines
containing compounds do not interfere with the proposed method, a blank experiment
was carried out by the applying the same procedures on plasma sample free from the
studied drug. It was found that plasma sample did not have any significant
fluorescence intensity at the specified proposed method conditions (supplementary

figure 5).
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For invitro study the concentration of ACV was computed from its responding
regression equations. The obtained mean recovery value was 99.50 £ 1.45 %.
For in vivo study; ACV is absorbed after its oral administration tablet (400 mg)
producing a mean peak plasma concentration of 1.2 ug ml™ in 2.5 hr*2. The following
equation® was used in calculating the % Recovery of the ACYV in human
plasma samples:
% Recovery in vivo = Delivery iy vivo X % Recovery in vitro / Delivery iy vitro
Where; % Recovery iy vivo 18 % recovery for drug in human sample, Delivery iy vivo 18
concentration of the drug in human sample, % Recovery iy viro 1S % recovery for drug
in spiked human sample and Delivery i, vito 18 the concentration of the drug in spiked
human sample.
The calculated % recoveries in vivo using the micellar enhanced fluorescence method
in human plasma sample by intra and interday assay were 80.78 and 80.25 %
respectively, (Table 4). It can be seen that the proposed method have the suitable
sensitivity for the analysis of the investigated ACV in human plasma.
4. Conclusion

The present work represents the first spectrofluorimetric attempt to determine
acyclovir in human plasma. In this work, simple and highly sensitive
spectrofluorimetric methods were developed for determination of VAC and ACV in
pure forms and different pharmaceutical formulations without any interference from
common excipients. The proposed methods were rapid, less time-consuming and do
not require the elaborate pre-treatment steps or derivatization. The high sensitivity of
micellar method permits the analysis of ACV in human plasma. Therefore, the
developed method is suitable for the analysis of investigated drugs in quality control

and clinical laboratories.
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Fig. 2: Fluorescence spectra of 2 pg ml"' of VAC (—) and 1 pg ml" of ACV (- - -)

in; aqueous acidic solution (a, b) and 2% w/v SDS system (c, d), where (a, c) are the
excitation spectra and (b, d) are the emission spectra.
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Fig. 3: Effect of the type of organized media (B-CD, CTAB, Tween-80 and SDS) on
RFI of | pg ml™ ACV (m) and 2 ug ml" VAC (D).
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Fig.4: Effect of the volume of SDS (2.0 % w/v) on RFI of 1 pg ml"'ACV (-0-).and 2
pg ml! VAC (-m-).
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Fig. 5: Effect of different diluting solvents on RFI of VAC (2 pg ml™) and ACV (1
g ml™) in the absence and presence of 2% w/v SDS.
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Table 1: Analytical parameters for the analysis of VAC and ACV by the proposed
spectrofluorimetric methods

Parameters VAC ACV
MethodI  Method IIT MethodI  Method II
Linear range (ug ml™") 0.4-5.0 0.2-2.5 0.3-4.0 0.1-1.25
Correlation coefficient (1) 0.9995 0.9996 0.9994 0.9996
Determination coefficient (1”) 0.9989 0.9992 0.9989 0.9993
Intercept + SD 5.6+2.1 9.7£3.6 24.6+£2.8 9.442.6
Slope + SD 63.7+0.8 171.842.4  102.8¢1.4  303.0+3.7
LOD (ug ml™) 0.109 0.068 0.091 0.028

LOQ (pg ml™) 0.333 0.200 0.276 0.085
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Table 2: Recovery studies for determination of VAC and ACV using standard
addition method.

Dosage form Method I Method II
% Found % Recovery= Found % Recovery
added (pg ml™) S.D (ng mI™) +S.D

Valtovir® tablets 0% 0.496 99.31+1.68 0.496 99.20+2.43
50%  0.743 99.11+2.03 0.730 97.33+1.33
100% 0.993 99.33+1.52 0.980 98.06+1.09
120% 1.09 99.09+0.91 1.073 97.57+1.39
Acyclovir® tablets 0% 0.505 101.13+1.03 0.486 97.25+1.11
50%  0.733 97.77+2.04 0.743 99.11£1.54
100%  0.986 98.66+1.52 0.978 97.84+1.78
120% 1.083 98.48+1.89 1.08 98.18+2.41
Zovirax® suspension 0% 0.491 98.20+2.31 0.499 99.93+2.11
50%  0.746 99.554+2.04 0.749 99.99+1.33
100% 1.006 100.6642.1 0.993 99.33+1.53
120% 1.083 98.48+1.39 1.076 97.87+1.89
Aciclovir® Vial 0% 0.481 96.20+0.72 0.484 96.80+2.80
50%  0.744 99.28+1.01 0.746 99.55+2.03
100% 1.006 100.62+2.1 0.989 98.93+1.11
120% 1.08 08.18+1.82 1.083 98.48+1.91
Acyclovir® cream 0% 0.503 100.66+1.15 0.503 100.74+1.09
50%  0.753 100.39+0.81 0.743 99.11+1.54
100% 1.016 101.66+1.53 0.986 98.66+1.15
120% 1.086 98.78+1.40 1.093 99.39+1.05

*Taken concentration of VAC and ACV (0.5 pg ml™)
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Table 3: Application of the proposed and reported methods for the analysis of
different pharmaceutical dosage forms containing VAC or ACV.

Dosage forms % Recovery + SD

Method 1 Method 11 Reported method

Valtovir” tablets 99.96 + 1.99 99.41 +0.72 98.50 + 1.75
1110 mg VAC/tablet t=1.23, F=1.30 t=1.071, =5.91

Ayclovir® tablets 99.94 +0.99 99.67 +0.82 98.99 + 0.90
400 mg ACV/ tablet t=1.59, F=1.21 t=1.24, F=1.20

Zovirax” suspension 99.69 +0.78 99.47 +£0.97 99.60 + 1.05
400 mg ACV/ 5 ml t=0.16, F=1.83 t=0.12, F=1.17

Aciclovir® Vial 99.75+1.36 99.45+1.39 99.33+1.27
250 mg powder for t=0.50, F=1.16 t=0.15, F=1.21

injection

Acyclovir® cream 97.85+0.84 99.90+0.78 98.97+0.80
5% ACV t=2.15, F=1.13 t=1.86, F=1.03

*The value is the mean of five determinations. The tabulated #- and F- values at 95%
confidence limit are 2.78 and 6.39, respectively.

Table 4: Application of the micellar enhanced fluorescence method for the
determination of ACV in human plasma

Assay Delivery invitro % Recovery Delivery invivo % Recovery*

(ng m™) in vitro (ng m™) in vivo £ S.D
Intra-day assay 0.1770 98.33 0.143 80.78+1.49
Inter-day assay 0.1769 98.27 0.142 80.25+ 1.16

* The value is the mean of three determinations.



