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ABSTRACT

A simple, precise, rapid and reproducible revetszsp high performance liquid chromatographic metraxi
been developed and validated for quantitative edion of Ganciclovir (GCV) in bulk drug and its
formulations using Acyclovir as an internal stamtéiS). The chromatographic separation was achiéyed
using column oyster (250 x 4.6mm, 5um) mobile prasesist of combination of triflouro acetic acidffeu
and methanol at pH 2.5 in the ratio of 80:20 res8pely and was pumped at 1.0 mL/min and the ingacti
volume was 10 pL. The detection was carried o554t nm. Retention times were 5.823 and 7.107 min fo
GCV and Acyclovir (IS) respectively. Linearity ofethod was 12-72 pg/mL, the correlation coefficieas
found to be 0.9987. The separation was performeterperature of 3€. The method was validated
according to ICH guidelines. Due to its simplicitgpidness, high precision and accuracy the prapbigd C
method may be used for the determination of GC{4uality control samples and its formulations witlt o
interference of excipients.
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INTRODUCTION inhibitory concentrations. It is official in Martitale,
Ganciclovir (GCVH* is chemically 2-amino-1,9- Merck Index, USP. Literature survey reveals that
[{2-hydroxy-1-(hydroxymethyl) ethoxy} methyl]-6- few High performance liquid _chromatographlc
H-purine-6-H-one (Fig A), is a synthetic nucleoside(HPLQ) methods have been described for analysis of
analogue closely related to Acyclovir (ACV, Fig B). GCV in serum and human plasma. Those methods
It is used in the treatment of cytomegalovirusinclude ion-pairing _agerfté, gradient elutiofy
(CMV) infection in AIDS patients. GCV exhibits @mperometric detecti6n precolumn flurosecence
antiviral activity against herpes simplex virus {§S derivatizatiori, electrochemical detection and ion
and cytomegalovirus (CMV) at relatively low €xchange chromatograpfiyto determine GCV. The
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aim of this study is to develop a simple, sensitivewhich can be applied for the determination of GCV
and precise analytical method for the determinatiorconcentration in bulk drug and its pharmaceutical

of GCV, incorporating an internal standard (ACV), formulation.
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Fig. A: Ganciclovir. Fig. B: Acyclovir.

EXPERIMENTAL in 1000 mL of distilled water and pH was adjusted t
2.5) and methanol in the ratio of 80:20 v/v.

Equipment . .

Quantitative HPLC determination is performed onPreparation of diluents _ .
Shimazdzu prominence isocratic HPLC system Withl\/_leasure a_ccurately 1 mL of trifluoro acetic acidswa
LC-20 AT pump, SPD-20A detector, chromatogramd'SS°|Ved in 1000 mL of water. Degas the buffer

were analyzed by using CFR software. solution through 0.45 pm membrane filter.
Chromatographic Condition

Chemical and reagents Separation was performed on reverse phase oyster

Pure GCV and ACV were obtained as a gift sampld2°0 X 4.6, Sum particle size) column. Mobile phase
from Ranbaxy (super speciallity) Pvt Ltd. Himachal consists of mixture of trifluoro acetic acid (prepa
Pradesh. Methanol was of HPLC grade andPY diluting 1 mL of trifloro acetic acid in 1000 nuf

purchased from Qualigens, Mumbai and other buffefistilled water) and methanol (80 : 20). Injection

salts were of analytical grade. HPLC grade wates waVolume of 10 pL was used. Mobile phase was filtered
before use through 0. 45 um membrane filter and

used for the preparation of buffer. Buffer solution : _ :
was prepared and filtered through 0.45 “mdegassed with hellum_ purge for 30 min. The
membrane filter. Formulations of GCV used for theCOMponents of the mobile phase were pumped from
study are Ganquard (Ranbaxy Pvt. Ltd) and Natclovisolvent reservoir to the column at flow rate 1.0

(Natco Pharm Ltd) capsules both containing 250 mdnL/min and wavelength was set to 254 nm. The
were procured from local market. column temperature was set afG0
Preparation of mobile phase Preparation of bulk drug and internal standard

The content of the mobile phase was prepared frorgolution

filtered and degassemixture of trifuoro acetic acid ©tock solutions (1mg/mL) of GCV and internal
(i.e. prepared by diluting 1 mL of trifluoro aceticid ~ Standard ACV were prepared by dissolving 100 mg
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of each in 100 mL volumetric flasks containing 50obtained. This regression equation was used to
mL of diluent and sonicated for about 15 min andestimate the amount of GCV in capsule dosage form.
then made upto volume with diluent. Working

standard of GCV and internal standard were prepared NALYTICAL VALIDATION

by suitably diI_uting the st_ock sol_ution with diILten_ Validation of developed analytical method was
Subsequent dilutions of this solution were madéa wit performed as per ICH guideline over the specificity

diluent to get concentration of 12 - 72 pg/mL. accuracy, repeatability, precision, linearity, linoif
_ . detection, limit of quantization and robustness.
Preparation of sample solution ESULTS AND DISSCUSION

The powder of the sample capsule claimed to contai h ¢ stud ‘ed out to devel
250 mg of GCV. The accurate quantity equivalent to € present study was carried out lo develop a
100 mg of active ingredient was extracted Withsensnlve, precise and accurate HPLC method for the

diluent (3 x 15 mL) and filtered through 0.45 pm analysis of GCV in bulk Samp'es or it
membrane filter, followed by adding diluent uptd@10 pharmaceutical dosage form. To achieve sharp peaks

mL to get the stock solution of 1 mg/mL. This with good resolution, under isocratic conditions,

solution was further diluted stepwise with diluerst mixtures of triflouroacetic acid and methanol in
under the preparation of standard solution to ket t different combinations were tested as mobile phase

concentration required on Gg stationary phase. The proposed method was
Assay procedure ' proved to be most suitable for all combinationscsi

The column was equilibrated for atleast 30 minhwit the chromatographic peaks were better defined and

th ile phase flowing through the system with g€S°Ived- o .
floe\l/vm;)atzlee gf af% ?nV\II_I/nrgin r%ltg[ecto? S%z:msgl at he internal standard utilized in this method is\AC

wavelength of 254 nm. Ten sets of the drug solstion chemical analoge_ of GCV'. _Thi_s mole(_:ule is a good
were prepared in diluents containing GCV at ach0|ce because of its solubility in mobile phasd an
concentration range of 12-72 pg/mL along with aits chromatographic and light absorption properties

fixed concentration of internal standard (ACV, BOWh'Ch are similar to GCV.ThEetent!on time of G.CV.
bulk drug and its pharmaceutical formulation is

ug/mL). Then 10 L of each standard and samplg%o and 5.851 and the retention time of internal

fgggggnwzrrﬁelnjgfc teccaicfs/r S”I1X thliS 3?55 ra;ﬁlé/e?t'g standard ACV is 7.132 and 6.964 respectively. Each
pharmaceutical formulation is 5.980 and 5.851 anoOf the_ Sa”.”p'e was injected Six times and the same
retention time were observed in all cases. The peak

the retention time of internal standard Acyclosr i . :
7.132 and 6.964 respectively. The peak areas of thg & of different concentration set up as above was
calculated. The peak area for the solution was

drug concentration were calculated. The regression . o -
g g rseproduuble as indicated by low coefficient of

the drug concentration over the peak areas Wavariation (0.208). A good linear relationship (r =

0.9987) was observed between the concentrations of
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GCV and respective peak areas. The calibratiommount of GCV from the pre-analyzed sample
graph was found to be Y = -1246.1539X+3208.3876containing known amounts of the drug is shown in
where Y is the peak area and X is the concentratiofiable 4. About 99.76+0.14 and 99.72+0.09 GCV
of GCV in the range of 12-72 pg/mL, when GCV could be recovered from the pre-analyzed sample
solution containing 30 pg/mL, 60 pg/mL were indicating the high accuracy of the proposed HPLC
analyzed by the proposed RP-HPLC method fomethod. The absence of additional peaks indicaies n
finding out intra and inter-day variations. A low interference of the excipients used in the capsules
coefficient of variation was observed (Table 2)isTh The capsules were found to contain 99.48 to 99f51 o
shows that the present HPLC method is highlythe labeled amount. Less than 1% CV indicates
precise. The drug content in the capsules waseproducibility of the assay of GCV in the capsule
guantized using the proposed analytical method. Thdosage form. The proposed RP-HPLC method was
mean content of GCV in two different brands of found to be simple, precise, highly accurate, djgeci
capsule dosage forms is shown in Table 3. Theand less time consuming.

Table 1.
Optical Characteristics and Precision
Parameter GCV ACV
Retention time (t) min 5.813 7.107
Theoretical plates (n) 10324.973  11968.527
Plates per meter(N) 68833.154  47874.110

Height equivalent to theoretical

olate (HETP) 14.528 20.888

Tailing factor 1.114 1.085
Relative retention 0.645

Resolution factor 5.322

Linearity range (ng/mL) 12-72

LOD (ug mL™) 1.51

LOQ (ug mL™) 457

Regression equation (Y=bC+a)

Slope (b) -1246.1539
Standard deviation of slopeJS  3.494805

Intercept (a) 3208.3876

Standard deviation of interceptS 0.752770
Standard error of estimation (Se) 0.519
Correlation coefficient (r) 0.9987
Relative standard deviation 0.208
4
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Range of errors*

Confidence limits with 0.05 leve  0.94
(%)

Confidence limits with 0.01 leve  (0.88
€3]

% Error in bulk Samples*** 0.512

*Y=bC+a, where C is the concentration of GCV/g/ml and Y is the absorbance at the respective maxi
absorbency, **Average of eight determination, ***&mage of three determination

Table 2
Inter and intra day precision for GCV assay in phaaceutical dosage form by proposed method.
Concentration Observed concentration of GCV (ug/mL)
of GCV (ug/mL) Intra day Inter day
Mean % CV Mean % CV
30 100591.7665  0.07923 100812.0834 0.08165
60 201183.833 0.15847  201624.1667 0.1233
*Average of five determinations
Table 3
Assay results of GCV in pharmaceutical formulations
Sample Labelled Amount Reference % recoveryx
amount (mg) found*+SD  method (UV) RSD
248.72 £ 0.50
Capsule ¢ 250 t=0.225 249.86 = 0.53 99.48
F =0.889
248.54 + 0.63
Capsule @ 250 t=0.63 248.74 £ 0.44 99.51
F=1.355

G = Ganquard 250 mg (Ranbaxy, Superspeciality);
G= Natclovir 250 mg (Natco pharma)

*Average *standard deviation of eight determinasothe t and F-values refer to  comparison
of the proposed method with referenethod. Theoretical values at 95% confidence limits

t=2.365 and F=4.88

Table 4
5
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Recovery studies of GCV in pharmaceutical formutais
Pharmaceutical Amount (ug/mL) % Recovery +
formulations Taken + added  Found* £ SD R.S.D.
Capsule | 30+ 30 59.25 £ 0.02 98.76 £ 0.14
Capsule Il 60 + 60 119.66 £ 0.04 99.72 +0.09

*Average of six determinations
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Figure 1.
Model chromatogram for GCV in bulk drug sample (RI980) with internal standard ACV (RT 7.132)
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Figure 2.
Chromatogram for GCV in Pharmaceutical formulatio(RT 5.851) with internal standard ACV (RT
6.964)
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Figure 3.
Standard calibration graph of GCV (12-72 pg/mL).

ACKNOWLEDGMENT 6.
The authors are thankful to Ranbaxy Lab Ltd.,

Himachal Pradesh for providing the drug and The

Principal HKE Society’s College of Pharmacy, /-
Gulbarga for providing the facilities to carry ahe

present work. g

REFERENCE

1. Neil OMJ. editor, The Merck Index: An
Encyclopedia of Chemicals, Drug, Biologicals,
14" Edn., Merck & Co. Inc. 4363, (2006). 0

2. Sweetman SC. editor, Martindale: The Complete1 '
Drug Reference, 35Edn., Pharmaceutical Press,
London. 788-90, (2007)

3. Bertam G Katzung. editor, Basic and Clinical
Pharmacology, ® Edn., Mc. Graw Hill,
Singapore. 806-8, (2007).

4. The United States Pharmacopeial Convection,
Asian Edn., Vol 02, editor, United States
Pharmacopeia. NF, 2212, (2007).

5. Sommadossi J. P., Bevan R., J. Chromatogr. 414
429, (1987).

9.

www.ijpbs.net

Wiltink EHH, Stekkinger P., Brakenhoff JA,
Danner SA, Pharm. Weekbl. Sci Ed.; 9: 261,
(1987).

Fletcher C, Sawchuk R, Chinnok B, De Miranda
P, Balfour H, Clin. Pharmacol. Ther.,; 40: 281,
(1986).

Satoshi Kishino et al. J Chromatography B.: 780
289-94, (2002).

Tsuchie Masahiko, Hara Shuuji,
Masahiko, Fujii Megumi, Ono Nobufumi,
Masaaki, Analytical Sci.,; 17: 811-4, (2001).
Visor GC, Jackson SE, Kenley RA, Lee G., J.
Lig. Chromatogr.; 8: 1475, (1995).

Kimura
Kai

Analytical Chemtry



