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ABSTRACT

The aim of this work was to develop and validate a dissolution test for Sertraline Hydrochloride
in tablets using UV-Spectrophotometric method. The dissolution established conditions were:
900 ml of 0.05M Acetate buffer pH 4.5 as dissolution medium, using a paddle apparatus at a
stirring rate of 75 rpm. The drug release was evaluated by UV-Spectrophotometric method at
274 nm. The method was successfully applied to marketed formulations containing 50 mg
Sertraline Hydrochloride. More than 90% drug release was achieved in 45 min. in all products.
The method was validated to meet requirements for a global regulatory filing. The validation
included specificity, linearity, precision and accuracy. The dissolution test developed was
adequate for its purpose and could be employed for routine quality control of Sertraline
Hydrochloride tablets.
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INTRODUCTION

Dissolution test has emerged in the pharmaceuiidl as a very important tool to characterize
drug product performance. It provides measuremehtie bioavailability of a drug as well as

can demonstrate bioequivalence from batch-to-bd&eisides, dissolution is a requirement for
regulatory approval for product marketing and istal component of the overall quality control

program [1].
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Sertraline Hydrochloride (SER), (1S,4S)-4-(3,4-thcbphenyl)-N-methyl-1,2,3,4-
tetrahydronaphthalen-1-amine hydrochloride (Figislyvhite or almost white powder, slightly
soluble in water, freely soluble in anhydrous etharslightly soluble in acetone and in
isopropanol. SER is primarily selective serotonguptake inhibitor (SSRI), belongs to the
category of antidepressant drug. It is officiaBintish pharmacopoeia [2].

SER is available in market in tablet dosage formteBsive literature survey shows that no
instrumental method is reported for estimation efcpnt release of SER from tablet. Hence an
attempt has been made to develop an ideal dissolutiethod for determination of percent
release of drug from their dosage form. The propasethod is simple, specific, accurate,
precise, reproducible and suitable for routine ifypiabntrol analysis of Sertraline HCI tablets [3-
11].

H~HN—CH3

Cl Cl
Figure 1: Structure of Sertraline Hydrochloride (SER)

EXPERIMENTAL SECTION

The drug Sertraline HCI (SER) was obtained as tsgimple from Matrix Laboratories Ltd.,
Nashik (MS, India). Methanol, sodium acetate aratigl acetic acid of analytical grade were
purchased from Priya Scientific Pvt. Ltd., Vapi.elDouble Beam UV spectrophotometer was of
LABINDIA, Model: 3000°. The Dissolution Apparatus (Type 1l) was of ELECIRAB,
Model: TDT 06P. In addition an electronic balan€C©NTECH), Digital pH meter (AE-MAX),
Ultrasonicator (CITIZEN), Hot air oven (LABLINE) vgaused in this study. All the glass
apparatus used in this study was of J-SIL.

Preparation of Stock Solution and Dissolution Medim:

Dissolution medium was prepared by dissolving 41l gpdium acetate (anhydrous) in1000 ml
distilled water and pH 4.5 was adjusted with glaatetic acid. Stock solution was prepared by
weighing 25 mg of SER. Transfer the weighed drug3anl volumetric flask and make up the

volume up to the mark with methanol to obtain dolutcontaining 1000 pg/ml of SER. The

solution was further diluted with dissolution mediiuto obtain final concentration of 20-120

png/ml of SER.
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Selection of Sampling Wavelength:

Solutions containing of SER (1Q@/ml) was scanned from 200 nm to 400 nm and specira
recorded. The wavelength of maximum absorptiop.f) was observed at 274 nm and selected
for estimation. It is shown in Fig. 2
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Figure 2: UV-Spectra of Sertraline Hydrochloride in 0.05MAcetate buffer pH 4.5

Calibration Curve for SER:

Suitable aliquots of SER stock solution were takerdifferent 10 ml volumetric flask and
diluted up to the mark with dissolution medium tadan final concentration of 20-120 pg/ml of
SER. The absorbance of the solutions was measure&tr4 nm. Calibration curve were
constructed by plotting Absorbaneersus Concentration as shown in Fig 3. The results are
reported in Table 1.
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Figure 3: Calibration curve for SER
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Table 1: Linearity data of SER by UV Spectroscopy

Parameters SER
Linear Range {ug/ml) | 20-120pg/ml
Slope 0.006
Intercept 0.008
R®value 0.9998
LOD 0.34nug/ml
LOQ 1.04pug/ml

Analysis of Marketed Formulations:

Take 10 ml dissolution medium filter it through MByringe filter and fill up the cuvettes and
set zero. Prepare standard solution by dissolvinpn@ SER in 50 ml methanol volumetric flask.
Dilute 1 ml of this solution to 10 ml with 0.05M Atate buffer pH 4.5 in volumetric flask.

Measure its absorbance at 274 nm. Set the dissolapparatus with paddle (Type Il) at rotation
speed of 75 rpm and temperature 37°C +0.5°C. Rlaedablet containing 50 mg of SER in 900
ml dissolution medium and immediately run dissantapparatus up to 45 min. Withdraw 5 ml
aliquots at the interval of 5, 10, 15, 30, 45 mi dilter through MDI syringe filter in test tube.

Measure its absorbance. Replacement of the samueneobf the medium at 37°C £0.5°C was
done for constant maintenance of the volume. Pedreig release was calculated by formula:

% Drug release = Abs. of SPL/Abs. of STD * Wt. @iC850 * 1/10 * Vol. of Disso Med/one tab
* 9 Purity/100 * 100/Label Claim

Method Validation [12-18]:

The dissolution test was validated as per the rewemdations of ICH and USP for the
parameters like accuracy, linearity, precision,cmity, detection limit, quantitation limit and
ruggedness. The accuracy of the method was detedntip calculating percentage recovery of
SER. Recovery studies were carried by additiortarfdard solution containing 2@/ml of SER

to the preanalyzed sample solution after 10, 15nB0 time interval. Absorbance of the solution
was measured at 274 nm and percent recovery wagdaiaid. Results are reported in Table 3.

Variation of results within the same day (intra-dasariation of results between days (inter day)
were analyzed. Intra-day precision was determinednalyzing VEN for three times in the same
day. Inter-day precision was determined by anatyA#EN daily for three days. The limit of
detection (LOD) and limit of quantitation (LOQ) veeccalculated using following formulae:
LOD= 3.3(SD)/S and LOQ= 10 (SD)/S, where SD=staniadhaviation of response (absorbance)
and S= average of the slope of the calibration&ufhe standard deviation of the response can
be determined based on the standard deviationrieyeepts of regression lines.

Ruggedness of the proposed method is determinedidlysis of aliquots from homogenous slot
by different analyst.

RESULT AND DISCUSSION
Drug solubility and solution stability are importgoroperties to be considered when selecting

the dissolution medium. SER stability in dissolatimedium was evaluated at 37.0 £ 0.5°C for 3
hours. No change in absorbance after 3 hours itediche stability of SER. In this study, 0.05M
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acetate buffer pH 4.5 is used as dissolution medidm important aspect it simulates the
environment in Gl track which monitor biopharmadeaitcharacteristic of the drug product, 900
ml 0.05M acetate buffer pH4.5 providssk condition for tablet containing 100 mg Sertraline
Hydrochloride. USP Type Il with Paddle rotating & rpm was selected as a dissolution
apparatus was selected for the dissolution study.

UV-spectra of SER showed that the drug absorbedea@bly at 274 nm, so this wavelength
was selected as the detection wavelength. Theratbh curve for SER was found to be linear
over the range of 20-120g/ml. The data of regression analysis of the calibn curves is
shown in Table 1. The proposed method was sucdlsafuplied for the estimation of SER in
their tablet dosage form (Table 2, Fig 4).

Table 2: Analysis of Marketed Formulations By UV-Sgctroscopy

Time (Min) % Dissolution
Product A | Product B | Product C
5 15.82 13.68 16.17
10 29.57 24.92 30.64
15 49.54 56.74 49.35
20 73.40 72.19 72.89
30 88.96 88.21 87.53
45 99.07 94.12 97.71
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Figure 4: Dissolution profile of SER in 0.05M Acetée buffer pH 4.5 at 75 rpm

The accuracy expresses the agreement betweendbpted value and the value found. The %
Recovery was found between 99.90% — 100.01%, itqatohat method is accurate (Table 3).
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Table 3: Accuracy data of SER

Sr. | Time Amount_ of drug Amount of Std. Total amount | Amount of drug %
. present in sample
No. | (Min) (g) drug added (ug) of Drug (ug) found (ug) Recovery
1 10 17.66 20 37.66 37.64 99.94
2 15 30.50 20 55.50 55.45 99.90
3 30 55.83 20 75.83 75.84 100.01

The precision of the dissolution tests was evatl#teough variation in the result in same day
(intraday) and variation of the result between d@y®r day). These results can demonstrate the
good precision of the method for dissolution t@stije 4, 5).

Table 4: Intra-Day Precision data for SER

Sr. | Time | Conc.*+ SD
No. | (Min) | (ugimi) | PV
1 10 17.66:0.027| 0.152
2 15 30.5Gt 0.044| 0.144
3 30 55.83 0.089| 0.159
*Mean of six determinations

Table 5: Inter-Day Precision data for SER

Sr. | Time | Conc.*+ SD
No. | (Min) | (ugimiy | 2 CV
1 10 17.68+0.035| 0.197
2 15 30.53t0.021| 0.068
3 30 53.84+ 0.083| 0.154
*Mean of six determinations

Limit of detection (LOD) for SER was found to b&@ug/ml and Limit of quantification (LOQ)
for SER was found to be and 1.0¢/ml

Specificity was examined by analyzing a solutionaoplacebo, which consisted of all the

excipients the might be present in tablets exdeptdrug. The excipients were lactose, dibasic
calcium phosphate, maize starch, sodium starcholglies croscarmellose sodium, talc and
magnesium stearate. Their concentrations were mdeted based in Handbook of

Pharmaceutical Excipients and calculated for a omdiveight of content. The absorption

spectrum of SER in dissolution medium shows an riaswe peak at 274 nm. At this

wavelength, no interference from the placebo (Fdyrwas observed.

Table 6: Ruggedness data

Time | AnalystI* Analyst Il *
Sr-No- 1 vrimy Conc.+5D | #CV | Cone.+sp | % CV
1 10 | 17.66:0.027| 0.152] 17.680.035| 0.197
2 15 | 30.50:0.044| 0.144] 30.580.021| 0.068
3 30 | 55.83:0.089| 0.159] 53.840.083| 0.154

*Mean of six determinations
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Figure 5: Specificity study of SER: absorption specum of SER (A), Placebo (B
The result of Ruggedness evaluation was shown lneTé
CONCLUSION

The dissolution test developed and validated foR $&blets was considered satisfactory. The
conditions that allowed the dissolution determimatiwere 900 ml of 0.05M Acetate buffer pH
4.5 at 37.0 £ 0.5 °C, paddle apparatus, 75 rpmrggispeed and filtration with quantitative filter.
In these conditions, the SER stability was guaeani&e % drug delivery was higher than 90%
in 45 minutes for all evaluated products. The Ugesppphotometric method was validated and
showed to be specific, linear, precise and accutkégmce, the dissolution test developed was
adequate for its purpose and could be employedrdatine quality control of Sertraline
Hydrochloride tablets.
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