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Abstract

A rapid, simple, and sensitive HPLC method developed for optimization, validation and
determination of sodium valporate tablet in two concentrations. Stability study, chromatographic
conditions comprised of a 250 X 4.6 mm column containing 5-um, packing L1 (C1s), mobile phase
consisting of a mixture of 35 volumes of buffer and 65 volumes of acetonitrial with flow rate of 1
mL/min. Detection at 220 nm. The retention time of sodium valporet was 3.35 min. The linear
regression analysis data for the calibration plots showed good linear relationship within the
concentration range 250-1500 pg/mL. The value of correlation coefficient was found to be
0.999149. The recovery of sodium valproate was 98-102%. The method was validated as per
International Council for Harmonization (ICH) guidelines

Keywords: Sodium valproate; Validation; RP -HPLC.

Introduction

Sodium valproate (Fig. 1) is sodium-2-propyl pentanoate, used for its anticonvulsant properties [,
It is quite dissimilar to other established it has no nitrogen or aromatic moiety, sodium valproate
stabilizing electrical activity in the brain, the brain becomes over-stimulated and normal function is
disturbed. Sodium valproate prevents epileptic fits by preventing the excessive electrical activity in

the brain. This is achieved by increasing the activity of a neurotransmitter called gamma —
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aminobutyric acid (GABA) in the brain. Sodium valproate is thought to increase the production and
prevent the breakdown of GABA in the brain. This increases the calming activity of GABA in the
brain [

HaC CO,Na

HyC

Figure 1: chemical structure of sodium valproate

Sodium valproate in official BP and USP but these pharmacopoeias have adopted gas
chromatography (GC) method for quantitative analysis for this drug in formulation. The analytical
methods reported in recent scientific literature for the quantification of sodium valproate includes
high-performance liquid chromatography (HPLC) with MS detection 4, UV detection % and
fluorescence detection [**14 jsotope-dilution mass spectrometry (% and gas chromatography.
[16 - 18]

The present work deals with the description of a simple, sensitive, and reliable method for the

determination of sodium valproate.

Materials and methods

Chemicals and reagents
The reference standard of sodium valproate from British pharmacopeia chemical references

standard of SCIPHARMTECH, INC, sodium valproate tablets were in-house product of
formulation research development department, Abdelmonaim pharmaceutical industry Ltd, Sudan,
Epilim 200mg and 500mg Sanofi Winthrop Industrie - France. All solvents used were of HPLC
grade. Acetonitrile, potassium di-hydrogen phosphate, di-sodium hydrogen phosphate anhydrous,
hydrochloric acid and sodium hydroxide were obtained from E. Merck Mumbai, India.

Mobile phase preparation and standard preparation

The buffer weight of monobasic potassium dihydrogen ortho-phosphate KH2PO4 (0.32 W/V%)
adjusted pH 3.0 with o-phosphoric acid 35 volumes of buffer and 65 volume of acetonitrile was
filtered through 0.45 pum membrane filter (Whatman, India) and sonicated (SOLTECH —Model
2200 MH ,Germany). Weight about 50 mg of sodium valproate BP CRS was weighed accurately in
50 ml volumetric flask with water (HPLC grade), was added, sonicated to dissolve and diluted to

the mark to obtain a concentration of 1mg/mL.
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Assay of sodium valproate in tablet dosage form 200mg

Ten tablets of sodium valoprate were transferred to a 200 mL volumetric flask, containing 70 mL of
(HPLC grade) water, sonicated for 20 minutes, shacked for 30 minutes and the volume completed
to the mark with (HPLC grade), water and sonicated for 15 minutes. The resulted solution was
filtered, and 5 mL of it were diluted to 50mL volumetric flask, then filtered using 0.45um syringe
filter.

The solution was injected at above chromatographic conditions and peak areas were measured to
determine the sodium valproate content.

Dissolution study

For the dissolution study of sodium valproate enteric coated tablets, analysis was done using above
chromatographic conditions. For this study standard solution of sodium valproate was prepared in
dissolution media. For sample preparation, an intact tablet was dissolved in 0.1N HCI media (RPM
100), Apparatus 2 (paddle), at temperature 37 C. Sample was collected in dissolution vials after 2
hrs and then decanted the 0.1N HCI media and the pH 6.8 phosphate buffer media. Samples were
collected in dissolution vials after different time intervals and filtered through 0.45 pum. The
volumes (20uL) of these solutions injected into the chromatograph by auto sampler and peak areas
measured.

Results and Discussion

Dissolution study

Figure 2, shows that the peak areas are determined after adjusting of dissolution conditions of
standard sodium valproate and its sample form (tablets) by scanning on HPLC — PDA instrument.
Method development

To develop a precise, accurate and suitable HPLC method for the quantitative determination of
sodium valproate, different mobile phases and stationary phases employed and the proposed
chromatographic conditions found appropriate. Valproic acid (about 1 mg/mL) has a Amax of 220
nm in water (HPLC grade). The wavelength 200 nm was selected instead of 240 nm because of
greater peak area at 210 nm when scanned on HPLC -PDA in final mobile phase. The absorption
spectrum is presented in Fig. 3.

Method Validation

The proposed method validated for assay of sodium valproate using following parameters.
Specificity
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To demonstrate the specificity, potential contaminants were generated by forced degradation. The
chromatograms were taken on photo diode array detector and the peak purities were not less than
0.99.

Linearity

Linearity was studied by preparing standard solutions at different concentration levels. When the
concentrations of sodium valproate and its respective peak areas were subjected to regression
analysis by least squares method, a good linear relationship (r = 0.9999) was observed between the
con 250-1500 pg/mL R? = 0.999149. The regression equation was found to be y = 39847x + 62325,
where y is the peak area and x is the concentration of sodium valproate (Fig 4).

Limit of detection and limit of quantitation
Limit of Detection =3.3 X ¢
S
Limit of Quantification=10x ¢
S

Where: ¢ = the standard deviation of the response (STEYX), S = the slope of the calibration curve.
Based on ‘standard deviation the response and slope of the calibration curve specially constructed
in a low region of 0.040 to 1.60% of the target analyte concentration. The standard deviation of y-
intercepts of the regression lines was used as o(the standard deviation of the response) and ‘S’ is the
slope of the calibration curve. The LOD and LOQ were found to be 0.4947 and 1.4991pug/mL,
respectively.

Method accuracy

To ensure the reliability and accuracy of the method, recovery studies were carried out in triplicate
at three concentration levels (50%, 100% and 150%) of test concentration. The recovery of sodium
valproate was found to be in the range of 99.54 - 100.33 % [Table 1].

Precision

The intra-day precision of the assay method was evaluated by carrying out six independent assays
of sodium valproate (1000ug/mL) test samples against qualified reference standard on same day
and these studies were also repeated on six consecutive days to determine inter-day precision. The
percentage of RSD of six assay values was calculated = 0.065%. Results are shown in [Table 2].

Standard and sample solution stability
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The solution stability of sodium valproate was carried out by leaving the test solutions in a tightly
capped volumetric flask at room temperature for 12 h. The same sample solutions were assayed for
five days at 2-5 C in refrigerator interval up to the study period against freshly prepared solutions.
The relative standard deviation found below 2.0 %.

Method robustness

This was done by small deliberate changing in flow rate, pH of mobile phase, mobile phase ratio
and column oven temperature. Results are shown in Table I11. Results show that the contents of the
drug were not adversely affected by these changes as evident from the low value of relative
standard deviation indicating that the method was robust.

Method Ruggedness

Ruggedness test was determined between two different analysts, instruments, day, Results are
shown in table IV and the values of percentage RSD were below 1.0%, showed ruggedness of
developed analytical method.

Results of dissolution study

The mean (n = 6) percentage dissolution of sodium valproate in HCI 120 min and ripples by 6.8 pH
phosphate buffer at 45 min from tablet dosage form was found within the limit. Analytical RP-
HPLC method was developed and validated for the determination of sodium valproate enteric
coated tablet dosage form. The developed method was found to be simple, precise and accurate and
can be applicable for the routine quality control analysis of sodium valproate in tablet dosage form.
The advantages of the method are short run time, simplicity of sample preparation, no need of
derivative formation, which require longer time for analysis. The other advantage of the method is
the common chromatographic conditions adopted for both the assay and dissolution studies. As a
result, the proposed method reduces the time required for switch over of chromatographic
conditions, equilibration of column and post column flushing; that are typically associated when
different chromatographic conditions are used.
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Fig. 2 Chromatogram of sodium valproate in sample solution
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Table 1: shows accuracy

Level % drug Drug %Recovery RSD

added(mg) | recovered (mg) mean (n=6) % assay n=6
50 50.0141 49.850 49.9515 0.234%
100 100.0072 100.074 100.0815 0.143%
150 150.000 148.1712 148.17116 0.310%
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Fig 4 Limeanty curve for sodium valproate
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Table 2: Stability of soluiion

No Peak Area Peak Arealafier | Concentrafion | Concentrabon | Dhfferent
(Freshly) day) mgiml. frechly | mgfml. after =50% | Average
STD 340957 STD 340621 day
1 93446 93136 05 0.442 D.483%
2 341631 339834 10 0.9947 0526% | D556%
3 513529 513024 15 1.495 0.66%

Table 3: Method mgredness

No Instrument Day Amnalyst
No 32 No 33

Assay | 1010433 | 1020033 98.71% 99 635

RSD%% | 0.976% 0.225% 026% 025%

Table 4 Linearity study of sodium valproate standard

Linearity % | Mean Area | Standard dev | %RESD
1 (25%) 93321 B 485281 0.00581
2 (35%) 173701.5 7141778 0.041

3 (75%) 2531985 14.534924 0.0058
4 (100%%) 345602 1682914 0.0486
5 (125%:) 4221375 64 34672 0.0152
6 (150%) 518819 9687363 0.156

Correlation Coefficient: NLT 0.999

R*=0.999149
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