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ABSTRACT

Ganciclovir is an acyclic guanosine analogue used in the treatment of cy-
tomegalovirus (CMV) infection and AIDSin humans. During the devel op-
ment of Ganciclovir solid dosage form, formulation compositionswere con-
stantly varied. A fast and reliable method for the dissolution and release
testing of Ganciclovir was highly desirable to support formulation screen-
ing. A second derivative UV spectroscopic method was developed for de-
termination of Ganciclovir in the solid dosage form. After carefully choos-
ing azero-crossing technique of second derivative UV measurement at 253
nm, the selectivity and sensitivity of Ganciclovir was comparable to the
previously developed HPLC method. In comparison with the direct UV
method, second derivative UV spectroscopy eliminates the interference
from UV absorbing excipients, which often resultsin astandard error of 2—
10%. This method is also fast and economical in comparison to the more
time-consuming HPLC method regularly used for formulation screening.
Finally, this method has been validated to be precise and accurate, and is
demonstrated to be an excellent alternative to HPL C method for the disso-
Iution and release testing of Ganciclovir in the solid dosage form.
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Derivative UV spectroscopy hasbeenwiddy used
asatool for quantitativeanalysis, characterization, and
quality control in agricultural*?, pharmaceutical®*,
and biomedical fields. Thistechnique offersvarious
advantages over the conventional absorbency meth-
ods such as the discrimination of the sharp spectral
features over thelarge bands and the enhancement of
the resol ution of overlapping spectra. Asaresult, de-
rivative spectroscopy usually provides much better fin-

gerprintsthan thetraditional absorbency spectra. Aim
of thisstudy wasto develop an dternative analytical
method, to the more time consuming HPL C method,
which can be used regularly and for formulation
screening. A second derivative UV spectroscopy was
devel oped to support formulation devel opment of
Ganciclovir inasolid dosageform.

GANCICLOVIR

GCV or 9-(1,3-dihydroxy-2-propoxy-methyl) gua:
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nine (DHPG) (Figure 1), isanucleoside anal ogue of
guanos ne, ahomol ogue of acyclovir, and thefirst anti-
vird drugto beeffectivein thetreatment of cytomega:
lovirus(CMV) infectionin humang®
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Figurel: Chemical structureof Ganciclovir

EXPERIMENTAL METHODS

Apparatus

Spectrophotometric anayseswere performed with
acomputer-based Shimadzu 1800 UV-Visibledouble
beam spectrophotometer. TheHPL C andysiswas per-
formed onaJasco 2080 binary gradient chromatograph
with Jasco UV detector 2075. Measurements were
made with a10ml injection volumeat 45°C; the detec-
tor wavelength was set at 253 nm. Routine analyses
werecarried out in binary gradient syssem onaHypers
C-18 column at aflow rateof 1.0 ml/min.

Materials

Ganciclovir capsules(GANGUARD) 500mg were
purchased from Ranbaxy Laboratories Limited,
Hyderabad.

Methods

(A) Dissolution method conditions

Dissolution USP Apparatus 2 (paddie) with the
paddle speed of 60 rpm was used. The capsuleswere
inserted into aplastic coated helica sinker prior to drop-
pinginto thedissol ution mediumwhich cons sted of dis-
tilled water with amedium volume of 900 ml and tem-
perature controlled at 37 + 0.5°C. The sample solu-
tionsweredirectly taken from the dissol ution vessel
through asyringeand maintained sink condition.

(B) HPL C method for dissolution testing

A Hypersl C 18 column at ambient temperaturewas
€l uted with amobile phase consisting of acetonitrile/wa:
ter (70:30v/v) a aflow rateof 1.0 ml/min. Ganciclovir
was determined by UV detection at 253 nm. Theinjec-
tion volumewas20 ul and run time was 10 minutes.
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(C) Samplesolution preparation to content unifor-
mity testing

For release testing, one capsule was placed into
each of ten 100 ml volumetric flasks. Thevolumewas
diluted withadiluent consisting of acetonitrile/0.025 M
phosphate buffer, pH 4.0 (65:35v/v), and was stirred
withastirring bar for at least 3 h at fast speed until the
capsulesweredispersed in the solution. Sampleswere
further diluted with 5 ml of the stock solutionto 100 ml
with thesamplediluent cong sting of acetonitrile/0.025
M phosphate buffer, pH 4.0 (65:35 v/v). An aliquot
was centrifuged and the supernatant was anayzed.

(D) HPL C method for content uniformity

A Hypersil C-18 column thermostat at 45°C was
el uted with amobile phase consi sting of Acetonitrile/
Waer (70:30v/Vv) a aflow rateof 1.0ml/min. Gandclovir
wasdetermined by UV detectionat 253 nm. Theinjec-
tionvolumeof 20 pl and run time was 10 minutes.

(E) Sandard solution preparation

For release testing of Ganciclovir capsules
(GANGUARD), 20 mg of Ganciclovir reference stan-
dard wasaccurately weighed into a100 ml volumetric
flask and dissolved in thediluentscons sting of acetoni-
trile/0.025 M phosphate buffer, pH 4.0 (65:35 v/v).
Theabove stock solution (5 ml) wasfurther diluted to
100 ml ina100 ml volumetricflask to givethestandard
solution. For dissol ution testing, 36 mg of Ganciclovir
reference standard was accuratel y weighed into 2200
ml volumetric flask and dissolved inno morethan 10 ml
methanol and diluted to 200 ml with amedium cons &t
ing of sodium dodecyl sulfatein 0.01 M phosphate
buffer, pH 6.8. The above stock solution (25 ml) was
further diluted to 200 ml ina200 ml volumetricflask.

RESULTSAND DISCUSSION

Based uponthedirect UV spectroscopic data, there
isnowaveengthwhere Ganciclovir canbe accurately
quantified without substantial backgroundinterference.
However, thedifference do exist between the second
derivative UV spectraof Ganciclovir and the excipi-
entsin placebo capsules, whichindicatesthefeas bility
of aderivative UV method. Thesecond derivative UV
spectraof Ganciclovir and the excipientsin placebo
cgpsuleswere subsequently measured. Asdemongrated
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in Figure 2 (placebo) and Figure 3 (2™ derivative),
Ganciclovir canbemeasured at 253 nmwith littleinter-
ferencein the second derivativemode. Thedissolution
testing was conducted on Ganciclovir capsule dosage
form and the sample solutionswere analyzed using di-
rect and second derivative UV spectroscopy followed
by currently used HPLC method. With second deriva
tive UV spectroscopic method, quantification of
Ganciclovir wasachieved by measurement of the pegk-
tothrough height of thesignd corresponding to the sec-
ond derivative of the direct spectrum at 253 nm. As
indicated in Figure 4 (dissol ution study), second de-
rivative UV method giveshighly comparableresultsto
HPLC method. As expected, the accuracy of direct
UV spectroscopic method suffersfrom substantia ma:
trix interference.

8.8 240.8 268 .8
Wavelenotl

Figure2: UV and second deri-vative UV spectra of Placebo
capsulesolution
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Figure 3 : UV and second derivative UV spectrum of
Ganciclovir capsule
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Figure 4 : Dissolution profile of Ganciclovir capsules ob-
tained usng 1. Direct UV, 2. Second derivativeUV,3.HPLC

METHOD VALIDATION

Linearity of second derivative spectraof Gancidovir
concentration was established by preparing one series
of Gancidovir solutionrangingfrom5to 15mg/ml which
corresponds to 50-150% of method concentration
(0.01 mg/ml). The second derivative spectrawerere-
corded using thediluent asablank. All solutionswere
measured for absorbency from 200 to 400 nm. Using
regresson analys sthefoll owing equation was obtained
for Ganciclovir: y=0.048x+0.0014 (r’=0.999) Where
y is the absolute value of the second derivative of
Ganciclovir absorbency at 253 nm and x isthe con-
centration of Ganciclovir (mg/ml) Figure5 (Linearity).
Theaccuracy of the method was determined by inves-
tigating therecovery of the Ganciclovir at fivelevels
ranging from 50 to 150% of the method concentration
(0.01 mg/ml) from solution-spiked placebo. There-
sultsareshownin (TABLE 1), whichindicateexcellent
recoveriesranging from 98.1 to 101.9% with amean
of 99.6% (RSD=1.0%, N=10). Themeasurement pre-
cision wasdetermined by performingtenreplicatein-
jectionsof standard sol utions at the method concentra
tion (0.01 mg/ml). The RSD wasfound to be 1.0% by
second derivative absorbency measurement (TABLE
2). Themethod precision for samplewas determined
by theanaysisof ten Ganciclovir capsules. For quan-
tification of Ganciclovir, the sample solutionswere
bracketed with externa standard solutions. In addition,
both HPLC and direct UV method analyzed the same

TABLE 1: Accuracy of second derivative method deter mined
by therecovery of Ganciclovir from placebo capsule spiked
with Ganciclovir solution

Level (%) mgAdded mgRecovered % Recovery
50 10.74 10.83 100.3
50 9.99 10.12 101.5
75 15.66 15.84 100.9
75 15.35 15.28 99.4
100 20.74 20.71 99.8
100 20.36 20.11 99.0
125 24.90 24.60 99.0
125 25.32 24.94 98.5
150 29.86 29.33 98.1
150 30.31 30.05 9.1
Average 99.6

RSD (%) 1.0
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TABLE 2: Measurement precison

Injection 2" UV reading Injection 2" UV reading

1 0.2121 6 0.2077
2 0.2082 7 0.2076
3 0.2074 8 0.2071
4 0.2068 9 0.2078
5 0.2081 10 0.2074
Average 0.2081
RSD (%) 1.0

TABLE 3: Assay resultsfor ten Ganciclovir developmental
capsulesolutionsby UV, second derivative UV and HPLC
methods

Sample % Claim % Clam % Claim
(Capsule no.) (UV) (HPLC) (2™ uv)
1 101.1 94.6 94.8
2 100.9 93.7 935
3 101.1 94.3 94.6
4 101.4 95.6 94.1
5 101.1 94.8 95.8
6 101.0 94.9 95.4
7 101.7 94.5 96.6
8 101.6 93.9 96.4
9 98.6 93.2 90.8
10 99.0 94.1 93.7
Average 100.7 94.4 94.6
RSD (%) 1.0 0.8 17
e Standard curve for Ganciclovir v = 0.048x
R?=0.999
0.5 0.489
g 04
2 03
2
2 02
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Figure5: Linearity of second derivative UV absorbanceVs
Ganciclovir Concentrations50-150% of ganciclovir method
concentration (0.01mg/ml)

capsulesolution. Theresultsshownin TABLE 3 dem-
onstrate that datagenerated by second derivative UV
method agreewel| with HPL C results. In comparison
with the datagenerated by second derivative UV, di-
rect UV measurement hasastandard error of 2-10%,
further indicating background interference.

CONCLUSION

A reliable second derivative UV spectroscopic

—— Fyll Peper

method was devel oped for the anaysisof Ganciclovir
initsdevelopmental capsule dosageform. Two major
features of thistechniquewere observed during this
study: (1) itisvery efficient and offers high sample
throughput by comparisonwith HPL C methods. There-
fore, it undoubtfully rendersin-time dataturnaround
during formulation devel opment, and (2) it offerscom-
parable accuracy by eiminating theinterferenceof for-
mulation excipients; unlikedirect UV spectrometric
method which often gave 2-10% standard error, re-
sulted frommatrix interference. Findly, thismethod can
be used asan excellent dternativeto HPL C for formu-
lation screening, release and dissolution testing of
Ganciclovir inthe solid dosageform.
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