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method is carried out using C18 column 150x4.6mm i.e. particle size

5um and mobile phase consisting of Methanol: Water (70:30), at flow
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rate of 0.8ml/min. The column temperature is ambient. Eluents were
monitored by UV detector set at 252nm. The method was statistically
Pharmacy, Aurangabat, validated in terms of linearity, accuracy, precision and robustness in
India. accordance with ICH guidelines Linear regression analysis data for the
calibration plot showed that there was a linear relationship between
response and concentration in the range of 10ugm/ml To 50ugm/ml and the correlation
coefficient is 0.9998. Literature survey reveals analytical methods for the estimation of
Valacyclovir Hydrochloride from pharmaceutical dosage forms and also in biological fluids.
The proposed method was found to be simple, precise, accurate, rapid and reproducible for

the estimation of Valacyclovir Hydrochloride in bulk drug and tablet.
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1. INTRODUCTION

Valacyclovir was approved for medical use in 1995. It is marketed by GlaxoSmithKline
under the trade names Valtrex & Zelitrex. Valacyclovir has been available as a generic drug
in the U.S. since Nov.25 20009.

Valacyclovir hydrochloride is a HCL salt of L-valyl ester of Acyclovir. It is [(S)-2-[(2-amino-
6-0x0-6, 9-dihyro-3H-purin-9yl) methoxy] ethyl-2-amino-3-methylbutanoate. It is an Anti-
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viral drug used in the treatment of herpes simplex & herpes zoster. It inhibits viral DNA
synthesis. It is a prodrug intended to increases the bioavailability of acyclovir by increasing
lipophilicity. Valacyclovir converted by esterase to active drug acyclovir via hepatic first pass

metabolism.

Extensive literature survey reveals that only HPLC & LC-MS Method for the determination
of Valacyclovir in plasma samples has been reported.

The objective of this study was to develop a rapid & sensitive RP-HPLC Method for the
analysis of Valacyclovir in bulk drug & in its Tablet formulation using the most commonly
employed RP-Cy5 column with UV-Detection.

The aim of the present work was to develop a simple & economic liquid chromatographic
method that would be suitable for determination of Valacyclovir & its impurities in bulk &
dosage form. The proposed method is found to be simple, accurate, reproducible & suitable

for routine determination of Valacyclovir from its pharmaceutical dosage form.

0
HN N
I
H,N" N "L NH,
O/\/O CHj

O CH,

Fig. no. 1: Structure of the Valacyclovir hydrochloride.

Molecular formula: C13H20N6O4.HCL
Molecular weight: 360.80

Solubility & Description: White to off white powder with a maximum solubility of water of
174 mg/ml at 25°C.

Melting Point: Valacyclovir Hydrochloride has no distinct melting point. It undergoes rapid

decomposition above 200°C.
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Pharmacokinetic Data:

1 | Bioavailability 55%
2 | Protein Binding 13-18%
3 | Metabolism Hepatic to (acyclovir)

< 30 min. (Valacyclovir)
2.5-3.6 hrs. (acyclovir)

4 | Biological half life

Storage: stored under cool & dry place.

2. MATERIALS AND METHODS

The drug sample of Valacyclovir HCL obtained from Swapnroop Pharmaceuticals,
Aurangabad. The formulation (Valcivir-500mg tablet, Cipla pharmaceutical Ltd., Goa, India.)
used was purchased from local pharmacy. Merck Ltd. Mumbai, India, supplied HPLC grade
methanol and water. An Isocratic High Pressure Liquid Chromatograph (Agilent 1100 &
software is Chemstation) with auto sampler injector, variable wavelength programmable UV-
Vis detector Analytical technologies limited 2080 system & operating software UV-Vis
Analyst was used. The chromatography column used was a reversed phase C 15 column
(150%4.6 mm i.e. particle size 5um). A mixture consisting of methanol: water (70:30) was
used as mobile phase and was filtered before use through 0.45u membrane filter. The flow
rate of mobile phase was maintained at 0.8ml/min. Detection was carried out at 252nm

ambient temperature.

3. EXPERIMENTAL WORK

3.1 Drug ldentification Test

A) Melting Point

Melting point of the drug was determined by Melting point apparatus with the help of
capillary tube.

B) Solubility Test
10mg of Valacyclovir hydrochloride was weighed accurately and transfer into a 10ml

volumetric flask. Few drops of water were added and shake thoroughly.

C) Determination of wavelength (A max)
The sensitivity of the HPLC method which uses UV detection depends upon the proper
selection of wavelength. An ideal wavelength is one that gives good response for the drugs to

be detected. A UV spectrum of Valacyclovir was recorded between 200-400nm.
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3.2 UV Method Development

A) Preparation of working solution (for Determination of wavelength)

a) 10 mg of Valacyclovir hydrochloride was weighed accurately and transfer into a 10 ml
volumetric flask. 5ml of diluents (methanol: water i.e. 50:50) was added, sonicated to
dissolve and the volume was made up to mark with mobile phase to get the concentration of
1000pg/ml (STOCK 1). Take 0.1ml stock I solution and transfer into a 10ml volumetric flask

and make up the volume up to mark with mobile phase to get the concentration of 10pugm/ml.

b) 10 mg of Valacyclovir hydrochloride was weighed accurately and transfer into a 10ml
volumetric flask. 5ml of diluents (methanol: water i.e. 70:30) was added, sonicated to
dissolve and the volume was made up to mark with mobile phase to get the concentration of
1000pg/ml (STOCK 1). Take 0.1ml stock I solution and transfer into a 10ml volumetric flask

and make up the volume up to mark with mobile phase to get the concentration of 10pugm/ml.

¢) 10 mg of Valacyclovir hydrochloride was weighed accurately and transfer into a 10 ml
volumetric flask. 5ml of diluents (methanol: water i.e. 90:10) was added, sonicated to
dissolve and the volume was made up to mark with mobile phase to get the concentration of
1000pg/ml (STOCK 1). Take 0.1ml stock I solution and transfer into a 10ml volumetric flask

and make up the volume up to mark with mobile phase to get the concentration of 10ugm/ml.

B) Preparation of standard stock solution for U.V.
10mg of Valacyclovir hydrochloride was weighed accurately and transfer into a 50ml
volumetric flask. 30ml of diluents was added, sonicated to dissolve and the volume was made

up to mark with mobile phase to get the concentration of 1000pugm/ml (STOCK 1).

C) Preparation of working solutions for U.V.

1. Take 0.1 ml STOCK I solution and transfer into a 10ml volumetric flask and make up the
volume up to mark with mobile phase to get the concentration of 2ugm/ml.

2. Take 0.2ml STOCK 1 solution and transfer into a 10 ml volumetric flask and make up the
volume up to mark with mobile phase to get the concentration of 4pugm/ml.

3. Take 0.3ml STOCK 1 solution and transfer into a 10 ml volumetric flask and make up
the volume up to mark with mobile phase to get the concentration of 6gm/ml.

4. Take 0.4ml STOCK 1 solution and transfer into a 10 ml volumetric flask and make up the

volume up to mark with mobile phase to get the concentration of 8ugm/mil.
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5. Take 0.5ml STOCK 1 solution and transfer into a 10 ml volumetric flask and make up the

volume up to mark with mobile phase to get the concentration of 10pugm/ml.

D) Sample Preparation for assay (U.V.)

20 tablets weigh accurately and the average weight was calculated. Tablets were crushed to
fine powder and equivalent to 15.3mg of Valacyclovir was weighed and transfer into 50ml
volumetric flask. 30ml of mobile phase was added and sonicated for 30min. with
intermediated shaking. Volume was made up with mobile phase to get the concentration of
1000pugm/ml (STOCK 11). Take 0.4ml stock 2 solution and transfer into a 10ml volumetric
flask and make up the volume up to mark with mobile phase to get the concentration of
8ugm/ml.

E) Preparation of solution for accuracy (UV)
Take 2pgm/ml tablet solution for accuracy (2x80%=1.6pugm/ml, 2x100%=2pgm/ml,
2x120%= 2.4ugm/ml).

01) Take 0.02ml tablet solution and transfer into a 10ml volumetric flask and add 1.6pgm/ml
and make up the volume up to 10ml with mobile phase to get the %recovery of 80%.

02) Take 0.02ml tablet solution and transfer into a 10ml volumetric flask and add 2ugm/ml
and make up the volume up to 10ml with mobile phase to get the %recovery of 100%.

03) Take 0.02ml tablet solution and transfer into a 10ml volumetric flask and add 2.4pgm/ml

and make up the volume up to 10ml with mobile phase to get the %recovery of 120%.

3.4 Validation of UV method According to ICH guideline

A) Linearity

For quantitative analysis of Valacyclovir Hydrochloride, the calibration were plotted for each
concentration ranges. The linearity ranges for Valacyclovir Hydrochloride found to be
2ugm/ml to 10pugm/ml respectively.

B) Accuracy
The accuracy was determined by standard addition method. Three different levels (80%,
100%, and 120%) of standards were spiked to commercial tablets in triplicate. The mean of

percentage recoveries and the % RSD was calculated.
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C) Precision

The reproducibility of proposed method was determined by performing tablet assay at
different time intervals (3 hour interval) on same day (Intra-day precision) and on three
different days (Inter-day precision) Valacyclovir Hydrochloride.

D) Robustness
The robustness study was carried out by determining the effect of small variation in mobile

phase composition and in ruggedness sample was analyzed by two different analysts.

E) Limit of detection (LOD) and Limit of quantitation (LOQ)

The LOD and LOQ of Valacyclovir Hydrochloride by the proposed methods were
determined using calibration standards. LOD and LOQ values were calculated as 3.3 SD/ S
and 10 SD/S respectively, where S is the slope of the calibration curve and SD is the standard

deviation.

3.5 HPLC Method Development:
A) Trails

Table no. 1: Trails.

Sr.no. | Trails Observation Remarks
Mobile phase - methanol:
water (50:50) Not
1 Flow Rate — 1.0ml/min. Peak not sharp. Satisfactory
Column - C18

(150%x4.6mm, 5um).

Mobile phase - methanol:
water (70:30)

2 Flow Rate — 1.0ml/min. No. of theoretical plate is less gla(t)tgsfactor
Column - C18 y
(150%4.6mm, 5um).

Mobile phase - methanol:
water (70:30) . .
3 Flow Rate — 0. 8ml/min. Peak sharp, No. theoretical plate is greater Satisfactory

Column — C18 than 2000, retention time is than other.

(150%x4.6mm, 5um).

Acceptance Criteria:

Tailing factor < 2,

Theoretical Plate Count >2000,
%RSD - NMT 2
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B) Preparation of standard stock solution for HPLC

10 mg of Valacyclovir hydrochloride was weighed accurately and transfer into a 10 mi
volumetric flask. 5ml of diluents was added, sonicated to dissolve and the volume was made
up to mark with mobile phase to get the concentration of 1000ug/ml (STOCK 1).

C) Preparation of working solutions for HPLC

1. Take 0.1 ml STOCK I solution and transfer into a 10ml volumetric flask and make up the
volume up to mark with mobile phase to get the concentration of 10ug/ml.

2. Take 0.2ml STOCK 1 solution and transfer into a 10 ml volumetric flask and make up the
volume up to mark with mobile phase to get the concentration of 20ug/mi.

3. Take 0.3ml STOCK 1 solution and transfer into a 10 ml volumetric flask and make up the
volume up to mark with mobile phase to get the concentration of 30ug/ml.

4. Take 0.4ml STOCK 1 solution and transfer into a 10 ml volumetric flask and make up the
volume up to mark with mobile phase to get the concentration of 40ug/ml.

5. Take 0.5ml STOCK 1 solution and transfer into a 10 ml volumetric flask and make up the

volume up to mark with mobile phase to get the concentration of 50ug/mi.

D) Sample Preparation for assay (HPLC)

20 tablets weigh accurately and the average weight was calculated. Tablets were crushed to
fine powder and equivalent to 15.3mg of Valacyclovir was weighed and transfer into 10ml
volumetric flask. 5ml of mobile phase was added and sonicated for 30min.with intermediated
shaking. Volume was made up with mobile phase to get the concentration of 1000ugm/ml
(STOCK II). Take 0.4ml stock 2 solution and transfer into a 10ml volumetric flask and make

up the volume up to mark with mobile phase to get the concentration of 40pugm/ml.

E) Preparation of solution for accuracy (HPLC)

Take 10pugm/ml tablet solution for accuracy (10%x80%=8ugm/ml, 10x100%=10ugm/ml,

10%120%= 12pugm/ml).

1. Take 0.1ml tablet solution and transfer into a 10ml volumetric flask and add 8pugm/ml and
make up the volume up to 10ml with mobile phase to get the %recovery of 80%.

2. Take 0.1ml tablet solution and transfer into a 10ml volumetric flask and add 10pgm/ml
and make up the volume up to 10ml with mobile phase to get the %recovery of 100%.

3. Take 0.1ml tablet solution and transfer into a 10ml volumetric flask and add 12pugm/mi

and make up the volume up to 10ml with mobile phase to get the %recovery of 120.
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3.6 Validation of HPLC method According to ICH guideline

A) System Suitability

System suitability was done to verify the repeatability of the HPLC method. Theoretical plate
and repeatability of retention time and peak area were determined and compared.

B) Linearity
For quantitative analysis of Valacyclovir Hydrochloride, the calibration were plotted for each
concentration ranges. The linearity ranges for Valacyclovir Hydrochloride found to be 10-

50ug/ml respectively.

C) Accuracy

The accuracy was determined by standard addition method. Three different levels (80%,
100%, and 120%) of standards were spiked to commercial tablets in triplicate. The mean of
percentage recoveries and the % RSD was calculated.

D) Precision
The reproducibility of proposed method was determined by performing tablet assay at
different time intervals (3 hour interval) on same day (Intra-day precision) and on three

different days (Inter-day precision) Valacyclovir Hydrochloride.

E) Robustness
The robustness study was carried out by determining the effect of small variation in mobile

phase composition and in ruggedness sample was analyzed by two different analysts.

F) Limit of detection (LOD) and Limit of quantitation (LOQ)

The LOD and LOQ of Valacyclovir Hydrochloride by the proposed methods were
determined using calibration standards. LOD and LOQ values were calculated as 3.3 SD/ S
and 10 SD/S respectively, where S is the slope of the Calibration curve and SD is the

standard deviation.

4. RESULTS AND DISCUSSION

4.1 Drug ldentification Test

A) Melting Point

Melting Point was not found because Valacyclovir hydrochloride has no distinct melting

point. It undergoes rapid decomposition above 200°C.
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B) Solubility Test

Valacyclovir Hydrochloride was soluble in water.

4.2 Determination of wavelength (A max)

Using appropriate dilution of standard stock solution the solutions were scanned in order to
get good results. The wavelength selected should be such that at wavelength the absorptive of
components should be as large as possible. So the wavelength choose was 252 nm for

Valacyclovir Hydrochloride.
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Fig. No. 2: UV spectra for Valacyclovir Hydrochloride (Methanol: Water i.e. 70:30).

Sr.no. | P/V | Wavelength(nm) | Absorbance
1 Peak 252 0.693
2 Peak 216 0.926

4.3 Ultra Violet Spectroscopy

Validation of Analytical Method

Validation of a method is the process to establish by laboratory studies that the performance
characteristic of the method meets the requirements for the intended analytical application.

Performance characteristics were expressed in terms of analytical Parameters.

1) Linearity
The linearity of the method was demonstrated over the concentration range of 2ugm/ml -
10pgm/ml of the target concentration. Aliquots of 2,4,6,8 and 10ugm/ml were prepared from
stock solution. The correlation coefficient for the peak area at each level versus concentration
of analyte was calculated and the calibration parameters of Valacyclovir were showed in
Table no. 8.
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Table no.2: Linearity results for Valacyclovir.

Sr.no. | Conc. (ugm/ml) | Absorbance
1 2 0.04205
2 4 0.0985
3 6 0.1645
4 8 0.228
5 10 0.2802
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Fig no. 3: Calibration curve of Valacyclovir Hcl at 252nm.

Table no. 3: Calibration parameters of Valacyclovir.

2) Precision

Slope 0.0301
Intercept 0.019
Correlation coefficient | 0.9992

The Precision of the analytical method was studied by analysis of multiple sampling of

homogeneous sample. The Precision expressed as standard deviation or relative standard

deviation. The experiment was repeated three times in a day and the average % RSD values

of the results were calculated. When the experiment was repeated on three different days the

average % RSD values for determination of VValacyclovir were calculated. The intra-day and

inter-day precision study (Table no. 04 &05) of the developed method confirmed adequate

sample stability and method reliability where all the RSDs were <2%.

Table no. 4: Precision results for Valacyclovir (intraday).

Sr.no. Conc. Absorbance | Absorbance Mean sD %RSD
(ugm./ml) 1 2

1 2 0.097 0.098 0.0975 | 0.00070 | 0.72523

2 6 0.163 0.164 0.1635 | 0.00070 | 0.43248

3 10 0.219 0.22 0.2195 | 0.00070 | 0.32214
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Table no. 5: Precision results for Valacyclovir (interday).

Sr.no. Conc. Absorbance | Absorbance Mean sD %RSD
(ngm./ml) 1 2

1 2 0.098 0.099 0.0985 | 0.00070 | 0.717875

2 6 0.162 0.163 0.1625 | 0.00070 | 0.435143

3 10 0.216 0.218 0.217 | 0.00141 | 0.651711

Repeatability

Table no.6: Repeatability results for Valacyclovir.

Sr.no. Conc. Absorbance | Absorbance Mean sD %RSD
(ngm./ml) 1 2
1 2 0.0421 0.042 0.04205 | 7.07107 | 0.168159

Absorbance and %RSD was calculated and reported in Table no. 04 & 05. The %RSD values
were within 2 and the method was found to be precise.

03) Accuracy and recovery
Accuracy of the method was determined by recovery experiments. Recovery studies were
carried out by adding known amount of standard drug solution to the sample solution.

The % recovery was calculated and reported in Table no. 07.

Table no.7: Recovery studies for the proposed UV method.

Sample solution Amount added | Amount Mean
IoConc. voLevel (ugm./ml) found YoRecovery recovery
2(pugm./ml) 80% 1.6 3.5747 98.42
2(pugm./ml) 100% 2 4.0025 100.16 99.09
2(pugm./ml) 120% 2.4 4.3685 98.698

The HPLC method developed in the present study has been used to quantify Valacyclovir in
tablet formulations. Valcivir (500mg) film coated tablets were analysed as per the procedure
described above. The mean recoveries were found in the range of 98.42-100.16%. The results

are presented in Table no. 12.

04) LOD and LOQ

The LOD and LOQ were calculated for all methods and mentioned below:
LOD = 3.3x average SD/ slope

LOD = 3.3x0.00089681/ 0.0301

LOD = 0.098ugm/ml

LOQ = 10xaverage SD/ slope

LOQ = 10%0.00089681/0.0301
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LOQ =0.297ugm/ml

The limit of detection and limit of quantification for this method were 0.098ug/ml and

0.297ug/ml, respectively. Sensitive method can be detected.

5) Assay of Valacyclovir Hydrochloride in tablets
The concentration of tablet solution was determined using linear regression equation (using
slope and Y Intercept) and amount of drug in tablet was determined. The results of assay in

tablets are summarized in Table no. 08.

Table no.8: Results of assay in tablets.

Sr.no. | Conc. (ugm./ml) | Absorbance | Amt Fd | %6Amt Fd
1 8 0.224 8.073 100.91
2 8 0.221 7.973 99.66

Labelled claim (mg) | 500mg
Amount Found (mg) 8.023

%labelled claim 100.285
%RSD 0.88135

4.4 High performance or pressure liquid chromatography (HPLC) Method

1. Trails

According to acceptance criteria choose the composition because of its theoretical plate
greater than 2000 peak was sharp and also retention time was less than the other trials.

VWDT A, Wavelength=252 nm (22042018'TICA0028.D)
mAU 2

2004

175

150+

1254

1004

75

50

25+

T T T T T T T
1 2 3 4 5 [} 7 miny

Fig. No. 4: Chromatogram of Trial (Methanol: water i.e.70:30, flow rate 0.8ml/min.).

Retention time Area Theoretical plate
2.880 1766.33289 3001
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2. System Suitability
Table No.9: Chromatographic Conditions

Flow Rate 0.8ml/min
Wavelength 252nm
Injection volume 20yl

Run Time 5 to 6 min.
Mobile Phase Methanol:Water (70:30)
Column Oven Temperature Ambient Temperature
Detector uv

VWD1 A, Wavelength=252 nm (22042018TICA0025.D)
mAU &

2004

1754

1504

126+

100+

Table No.5: chromatogram of System suitability.

Retention time Area Tailing factor | Theoretical plate
2.295 1396.45691 0.65 2996

Table No. 11 System suitability Parameters.

Sr. No. | Parameter Mean Limit
1 Area 1396.45691 | %RSD (<2%)
2 RT (min) 2.295 <10-5
3 Theoretical plates 2996 >2000
4 Tailing factor 0.65 <2

3. Validation of Analytical Method
Validation of a method is the process to establish by laboratory studies that the performance
characteristic of the method meets the requirements for the intended analytical application.

Performance characteristics were expressed in terms of analytical Parameters.
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1. Linearity

The linearity of the method was demonstrated over the concentration range of 10ugm/ml
to50pugm/ml of the target concentration. Aliquots of 10,20,30,40 and 50pgm/ml were
prepared from stock solution. A Calibration curve was produced by analyzing different
concentrations of the pure drug from the chromatogram in Fig no. 6. The correlation
coefficient for the peak area at each level versus concentration of analyte was calculated and
reported in Table no. 12. And the calibration parameters of Valacyclovir were showed in
Table no. 13.

VAACYCLOVIR

y=51.216x+48.564

2 =
3000 R<=0.9998

2500 ’//‘
2000
9 1500 /
< / 4 Series1
1000 /
500

—— Linear (Series1)
0 20 40 60

Concentration

Fig no.6: Calibration curve of Valacyclovir Hcl at 252nm.

Table no. 12: Linearity results for VValacyclovir.

Sr.no. Conc.(ugm./ml) | PEAK AREA
1 10 556.205
2 20 1089.11
3 30 1567.80
4 40 2101.07
5 50 2611.01
Retention time Area Theoretical plate
2.666 1083.21240 3070
Table no. 13: Calibration parameters of Valacyclovir.
Parameters Results
Slope 51.216
Intercept 48.564
Correlation coefficient | 0.9998
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2) Accuracy

Retention time Area Theoretical plate
2.661 1169.30603 3060

Accuracy of the method was determined by recovery experiments. Recovery studies were
carried out by adding known amount of standard drug solution to the sample solution.
The % recovery was calculated and reported in Table no. 14.

VWD1 A, Wavelength=252 nm (22042018\VALDD002.D)
mAL

2:630

100
80
60
a0
20

0

0 1 2 3 4 5

Fig no. 7: Chromatogram for accuracy 80% of Valacyclovir Hcl.

Retentiontime | Area | Theoretical plate
2.630 970.15997 2946

VWDTA, Wavelength=252 nm (22042018WALD000T D)

1204

1004

80+

60

404

204

{ ﬁ ﬁ A .!: min

Fig. no.8: chromatogram for accuracy 100% of Valacyclovir Hcl.
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Fig. No.9: Chromatogram for accuracy 120% of Valacyclovir Hcl.

Table no. 14: Recovery studies for the proposed HPLC method.

Conc. Amount Amount Mean
(ugm./ml) %L evel added found %Recovery recovery
' (ugm./ml)
10 80% 8mg 18.005 100.06
10 100% 10mg 20.245 102.47 100.47
10 120% 12mg 21.86 98.88

The HPLC method developed in the present study has been used to quantify Valacyclovir in
tablet formulations. Valcivir (500mg) film coated tablets were analysed as per the procedure
described above. The recoveries were found in the range of 98.88-102.47%. The results are
presented in Table no.14.

3) Precision

The Precision of the analytical method was studied by analysis of multiple sampling of
homogeneous sample. The Precision expressed as standard deviation or relative standard
deviation. The experiment was repeated three times in a day and the average % RSD values
of the results were calculated. When the experiment was repeated on three different days the
average % RSD values for determination of Valacyclovir were calculated.

Table no. 15: Precision results for Valacyclovir (intraday).

Sr.no. | Conc. | Areal | Area?2 | Mean SD %RSD
1 10 544.3 | 548.39 | 546.345 | 2.89207 | 0.52935
2 30 1548 | 1559.97 | 1553.99 | 8.46407 | 0.54467
3 50 | 2651.19 | 2655.98 | 2653.59 | 3.38704 | 0.12764
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Table no. 16: Precision results for Valacyclovir (interday).

Sr.no | Conc. | Areal | Area? Mean SD %RSD
1 10 544.3 548.39 | 546.345 | 2.89207 | 0.52935
2 30 1548 | 1559.97 | 1553.99 | 8.46407 | 0.54467
3 50 2651.19 | 2655.98 | 2653.59 | 3.38704 | 0.12764

Repeatability
VWD1 A, Waveler.vglh_i”:l? nm (083-0901.0)
mAU ] ;
3
120
1004
a4
B0
40
20 |
J\
) L\

T
2

T
[

T
8

Fig. No.10: chromatogram of repeatability 20pgm/ml.

Table no.17: Repeatability results for Valacyclovir.

Sr.no

Conc

Areal

Area2

Mean

SD

%RSD

1

20

1092.31

1093.91

1093.11

1.13137

0.1035

The peak area and % RSD was calculated and reported in Table no.15 & 16. The %RSD

values were within 2 and the method was found to be precise.

4) Robustness

The robustness of an analytical procedure is a measure of its capacity to remain unaffected by

small, but deliberate variations in method parameters and provides an indication of its

reliability during normal usage.
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A) Effect of flow Rate

VWDT1 A, Wavelength=252 nm (22042018\VALO00T 4,D<)
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Fig. No. 11: Chromatogram of Robustness (Less Flow rate i.e.0.7ml).

Retention time Area Theoretical plate
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Fig no.12: Chromatogram of Robustness (More flow rate i.e. 0.9ml).

Retention time Area Theoretical plate
3.223 1862.67468 3117

Table no.18: Robustness results for Valacyclovir when Flow Rate change.

Sr.no. | Flow Rate change Conc. Areal | Area?2 | Mean SD %RSD
1 0.7ml 30pgm/ml | 1862.67 | 1870.17 | 1866.42 | 5.3033 | 0.28414
2 0.9ml 30pgm/ml | 1326.35 | 1325.63 | 1325.99 | 0.50912 | 0.0384
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B) Effect of composition change

e e v
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Fig. no.13: Chromatogram of Robustness (Composition change 69:31).
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Fig. no. 14: Chromatogram of Robustness (Composition change 71:29).

Retention Time Area Theoretical plates
1.786 1579.92273 2858

Table no.19: Robustness results for Valacyclovir when compositions change.

Sr.no. coThp;r?ggon Conc. Areal | Area?2 Mean SD %RSD
1 69:31 30pgm/ml | 1608.84 | 1599.29 | 1604.07 | 6.75287 | 0.42098
2 71:29 30pgm/ml | 1579.92 | 1582.53 | 1581.23 | 1.84555 | 0.11672
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C) Effect of wavelength change

T VWDT A, Wavelengih=251 nm (2204201 BWALOGOTB D)
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Fig. no.15: Chromatogram of Robustness (wavelength change i.e. 251).

Retention Time Area Theoretical Plates
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VWOT A, Wavelength=253 nm (2204201 8WAL00020.0)
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Fig. no. 16: Chromatogram of Robustness (wavelength change i.e.253).

Retention Time Area Theoretical Plates
2.669 1554.27014 3461

Table no.21: Robustness results for Valacyclovir when wavelength changes.

Sr.no. Wavelengt Conc. Areal | Area?2 Mean SD %RSD
h change

1 251 30pgm/ml | 1570.61 | 1564.83 | 1567.72 | 4.08708 | 0.2607

2 253 30pugm/ml | 1554.27 | 1538.96 | 1546.62 | 10.8258 | 0.69997
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Keeping the ratio of mobile phase constant and the chromatograms of drug solution were
recorded with different flow rates such as 0.7ml/min and 0.9ml/min. At the flow rate of
0.7ml/min and 0.9ml/min, the peaks were sharp with good resolution and found to be
satisfactory. The results are presented in Table no.21. Keeping the flow rate constant
(0.8ml/min.) and the chromatograms of drug solution were recorded by changing
composition (i.e. Methanol: Water 61:31 & Methanol: Water 71:29) and wavelength (i.e. 251
& 253), the peaks were sharp with good resolution and found to be satisfactory. The results

are presented in Table no. 22 & 23 respectively.

5) Limit of Detection and Limit of Quantitation

The LOD and LOQ were calculated for all methods and mentioned below:

LOD = 3.3 x Average of S.D./Slope

LOD =3.3x6.03/51.21

LOD = 0.388ugm/ml.

LOQ =10 x Average of S.D. /Slope

LOQ =10 x 6.03/51.21

LOQ = 1.177ugm/ml.

The limit of detection and limit of quantification for this method were 0.388 pg/ml and 1.177

ng/ml, respectively. Sensitive method can be detected.

6) Assay of Valacyclovir Hydrochloride in tablets
The concentration of tablet solution was determined using linear regression equation (using
slope and Y Intercept) and amount of drug in tablet was determined. The results of assay in

tablets are summarized in Table no.22.

Table no. 22 Results of assay of Valacyclovir Hydrochloride in tablets.

Sr.no. | Conc. (ugm./ml) | Peak Area | Amt Fd | %cAmt Fd
1 40 2108.93 | 40.233 100.58
2 40 2111.62 | 40.286 100.71

Labelled claim (mg) | 500mg
Amount Found (mg) | 40.2595
%labelled claim 100.645
%RSD 0.09309
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5. SUMMARY AND CONCLUSION
Valacyclovir is the drug used in the treatment of herpes simplex & herpes zoster virus. It is an

antiviral agent.

A method for the determination of Valacyclovir in the bulk drug & tablet formulation has
been developed from the spectrum of Valacyclovir Hydrochloride as shown in Fig. No.7, it
was found that the maximum Absorbance is at about 252nm in Methanol: Water (70:30). A
good linear relationship (0.9992) was observed between the conc. Ranges of 2 pgm/ml. To 10
pgm/ml. The regression of Valacyclovir Hydrochloride was found to be Y = 0.0301x — 0.019,
where ‘Y’ is the peak area and ‘X’ is the concentration of Valacyclovir Hydrochloride. The

assay of Valacyclovir tablet was found to be % 100.285.

From literature review and solubility analysis initial chromatographic conditions were set and
different trials were run to Valacyclovir Hydrochloride get eluted with good peak symmetric
properties. Mobile phase methanol: water (70:30), C18 column, flow rate 0.8 ml/min
detection wave length 252 nm, column temperature ambient and diluents. System suitability
parameters were studied by injecting the standard five times and results were well under the
acceptance criteria. Linearity study was carried out between 10 to 50% levels concentration
range of 10 pgm/ml To 50ugm/ml, the regression of Valacyclovir was found to be Y =
51.21x +48.56, where ‘Y’ is the peak area and ‘X’ is the concentration of Valacyclovir
Hydrochloride. The regression equation was used to estimate the amount of Valacyclovir, R?
value found 0.9998. The assay of Valacyclovir tablet was found to be % 100.645. It can
concluded that the proposed methods show good approach for obtaining reliable results
which is simple, precise, accurate, sensitive, economic and less time consuming. This method

is suitable for the routine quality control of the tablet dosage forms.
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