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ABSTRACT

This paper describes the development and validatibsimple, Robust, Rugged and stability indicatiiogid
chromatographic analytical method for the Assayeftoprolol succinate in Pharmaceutical Dosage fermihe
method employs a Waters X-Terra RP 18(150mm X smG5mum particle size) column with UV detectior24d
nm. Method was designed to extract the drug substétetoprolol succinate in any type of matrix folations
available in the market. This method can be use®imlity control assay of Metoprolol in finisheldsage forms
and for stability studies as the method separalidsnaurities and degradation products from Metolmio

Keywords : Metoprolol succinate, Method development , Methatidation and Forced degradation.

INTRODUCTION

Metoprolol Succinateis a beta-selective (cardioselective) adrenoceptocking agent, for oral administration,
available as extended release tablets. The tatdetprise a multiple unit system containing metogreliccinate in
a multitude of controlled release pellets. Eacliepelcts as a separate drug delivery unit and sggded to deliver
metoprolol continuously over the dosage intervdleically Metoprolol succinate is a (+)1-(isoprogylino)-3-[p-
(2-methoxyethyl) phenoxy]-2-propanol succinate.

Metoprolol succinate Extended release tabletafé]official in United states pharmacopoeia andAbsay of the
tablets is given as average value of ten unitgdomity of dosage units testing. It is tedious dimde consuming to
prepare ten samples for each batch, and this ia stability indicating method. Very few methodsghave been
reported in the literature, but there were no $itghindicating Assay methods capable to extraeigdsubstance
from the various types of formulations.

The focus of the work described herein was to agveind validate [7-9] simple and sensitive HPLChodt[10-
11] for tablet formulation for which, time and effency are optimized for use in routine testing.
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Fig. 1. Metoprolol succinate Structural formula.
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EXPERIMENTAL SECTION

2.1. Materials and Reagents

Samples of Metoprolol Extended release tablets,kigrstandard and impurities were received fromReddy’s
Laboratories, Hyderabad, India. Orthophosphoriicl,aBodium lauryl sulphate, Sodium dihydrogen plnade
monohydrate and Acetonitrile was purchased fromdkledigh purity water was collected by using Mplbre Milli
Q plus purification system.

2.2 Equipment
The M/s Waters HPLC System with a photo diode adetgctor was used for the method development anceF
degradation studies .The out put signal was madtand processed using Waters Empower net workiftgyare.

2.3 Chromatographic Conditions

The Chromatographic Column used was a Waters 158nh® mm X-Terra RP18 column with 5u particle size.
The mobile phase was Acetonitrile and 0.05M soddilnydrogen phosphate monohydrate, pH adjusted®evBh
orthophospharic acid in the ratio 25:75 viv .Thewflrate of the mobile phase was 0.8 mL tiffhe column
temperature was maintained at 25°C and the deteetiwelength of 280 nm. The injection volume wag 10

2.4 Preparation of Diluent

Sodium lauryl sulphate solution (0.13% SLS in 0.4&6eous phosphoric acid solution) and Acetondtrikde ratio
of 40:60 was used for the extraction of Metoprdiolm the placebo matrix and Mobile phase was usediffial
dilutions.

2.5 Preparation of Standard Solution
The stock solution of Metoprolol working standa@d96 mg mL*) was prepared in diluent. The standard solution
(0.19 mg mL*) was obtained by dilution of the stock solutiorMobile phase.

2.6 Preparation of Sample solution

Metoprolol succinate extended release tablets vaken in to the 500 ml volumetric flask, added a0 ml of
Sodium lauryl sulpahte solution and tablets wergntiégrated with help of rotary shaking. Disintégdatablets
sonicated with the addition of 200 ml of Acetonérifor about half an hour and diluted up to the knaith

acetonitrile. The resulting solution was centrifdge 3500 rpm for 10 minutes, and supernatantisolwtas diluted
with mobile phase to get 0.19 mg thiL

Table 1: Test preparation.

Metoprolol Succinate ER tablets No of tablets in 500 m| Volume of Stock| . ..
S.no : . Dilution volume
Dosage strengths volumetric flask solution taken
1 200 5 5 50
2 100 5 5 25
3 50 10 5 25
4 25 20 5 25

2.7 Specificity

Specificity is the ability of the method to meastine analyte response in the presence of its patemtpurities.
Chromatographic runs of placebo solution and fategradation studies were performed in order to igeowan
indication of the stability indicating propertiesdaspecificity of the method. The stress conditiengployed were;
Acid, Base, Neutral, oxidation media, heat, mosstand light. After the degradation treatment, thmgles were
allowed to equilibrate to room temperature, neizteal with acid or base (if necessary), and diluéth diluent to
0.19 mg mL'. The samples were analyzed against a freshly prémmntrol sample (with no degradation treatment)
and evaluated for peak purity by using photo diaday detector.

2.8 Method Validation

2.8.1 Precision

Assay of method precision (Intra day precision) waaluated by carrying out six independent assdytesi
samples of Metoprolol against qualified standartie Tpercentage of R.S.D of six assay values obtainesl
calculated.

The intermediate precision (Inter day Precisionjhaf method was also evaluated with different astalgifferent
HPLC systems and different HPLC columns in différeays.
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2.8.2 Linearity

Linearity test solutions for assay method prepdrecth stock solution at 6 concentrations levelshe tange of
about 9.5 to 381 pg mLThepeak area versus concentration data correlaticeffaent was performed.

2.8.3 Accuracy

A study of recovery of Metoprolol from drug prodweas conducted. Sample solutions were preparatplicate at
25%, 50%, 100%, 125% & 150% concentration levdlse % recovery was calculated.

2.8.4. Robustness

To determine the Robustness of the developed methxperimental conditions were purposely alteredl @recked
the method robustness.

RESULTS AND DISCUSSION

3.1. Method development and optimization

Screening and optimization of diluent for the saampteparation was based on the extraction effigieof the
diluent and stability of the drug substance in sodution stateCompleteextraction of the metoprolol from the
Drug products is achieved by optimizing the varigusportions of the Sodium lauryl sulpahte and Anetrile
with different Rotary shaking and Sonication tim&ke HPLC procedure was optimized with a view toedep a
stability indicating assay method. Forced degradasamples and Pure drug substance along witheltded

impurities were injected and run in different seolvesystems to achieve non interference of impuwritéand
Degradation products.
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Fig. 2. Metoprolol Tablets Test chromatogram.
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Fig. 3. Metoprolol Tablets Placebo chromatogram.

3.2 Method validation

3.2.1 Precision

Method repeatability (intra-day precision) was ead¢d by assaying six samples, prepared as deddnbthe
sample preparation. The Mean % assay and perceR&)® for assay values were found to be 100.50a8%
respectively. The intermediate precision (inter gagcision) was performed by assaying six samptepgred by
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different analyst, different HPLC system and difer HPLC column in different days as describedhim $ample
preparation. The mean % assay and percentage RdB.@ssay values were found to be 101.4 and 0.7 %
respectively. The result shows that good precisfaine method (Table 2).

Table 2: Precision

Sample No % Assay of Metoprolol succinate ER Tablets USP 20@g
) Precision Intermediate precision

1 100.4 102.6
2 100.2 101.2
3 102.1 101.2
4 99.9 101.5
5 100.3 100.5
6 100.2 101.1

Average 100.5 1014

% RSD 0.8 0.7

3.2.2 Linearity

Linear calibration plat for assay method was ofeiaver the calibration ranges tested, i.e. 9.5¢88mL" and the
correlation co-efficient was found to be greateantt0.999. The result shows that an good correlatixisted
between the peek area and concentration of thgtanal

Table 3: Linearity.

S.No. | Concentration (ppm) | Peak Area
01 9.5305 26518
02 38.1218 102807
03 95.3046 255493
04 190.6092 507199
05 285.9138 775320
06 381.2184 1004840
Fig 4: Linearity
Detector Linearity of Metoprolol
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y = 2653.348x + 2829.320
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800000 -
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3.2.3 Accuracy
The percentage recovery of Metoprolol in pharméicaldosage forms is between 97.0 to 103.0

3.2.4 Robustness

In all the deliberate varied chromatographic caodg carried out i.e; flow rate, column temperatyk of the
buffer in mobile phase and organic phase compwositiomobile phase, the tailing factor and the %.B.for the
Metoprolol peak area from the five replicate injess of standard was found to be with in the aagpt limits,
illustrating the robustness of the method
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Table 4: Accuracy

Sample No. | Spike levell “mg” added| “mg”found| % Recwery | Mean % Recovery

1 25% 239.716 241.394 100.7

2 25% 239.760 241.918 100.9 100.8

3 25% 239.405 241.320 100.8

1 50% 478.632 482.940 100.9

2 50% 479.209 482.563 100.7 100.7

3 50% 479.342 481.259 100.4

1 100% 957.442 942.123 98.4

2 100% 957.708 951.004 99.3 98.7

3 100% 958.552 943.215 98.4

1 125% 1198.178 1169.422 97.6

2 125% 1197.335 1174.586 98.1 97.8

3 125% 1198.534 1170.968 97.7

1 150% 1437.716 1423.339 99.0

2 150% 1437.494 1417.369 98.6 99.0

3 150% 1436.384 1426.329 99.3

Table 5: Robustness
Parameter — — Observed value ——
Variation Tailing factor| R.S.D for five injectiorts standard
1. Flow rate 0.6 mL min’ 1.2 0.3%

' 1.0 mL mirt! 1.2 0.1%
2.Column 20°C 1.2 0.1%
temperature 30°C 1.2 0.1%
3.pH (+0.2 units of pH 2.8 1.2 0.1%
the set pH pH 3.2 1.2 0.2%

4. Mobile phase 90% Acetonitrile 1.0 0.3%
Composition 110% Acetonitrile 1.0 0.1%

3.2.5 Results of force degradation studies

All the stressed samples prepared, were injectedtie HPLC system with photodiode array detecwoper the
described chromatographic conditions.

All degradant peaks were resolved from Metoproleblp in the chromatograms of all stressed samplEse
chromatograms of the stressed samples were ewvdlfiatepeak purity of Metoprolol  using Waters Enago
Networking software. For all forced degradation phas, the purity angle (The weighted average ofpéctral
contrast angles calculated by comparing all spectthe integrated peak against the peak apexmmarfound to
be less than threshold angle and there was noydlag (The purity flag is an indication of spedtrmogeneity,
compares the purity angle with the purity threshdtst the Metoprolol, Thus, this method is consaterto be
"Stability Indicating”. This indicates that thereno interference from degradants in quantification

Table 6: Specificity-Forced degradation data

Drug Product
- 0 Peak Purity
Stress Condition degra/:)jation Purity Purity Purity
Angle Threshold Flag
Stressed with 2N HCI solution for about 15 Hour8@#C. 1.00 0.070 0.270 No
Stressed with 2N NaOH solution for about 15 How80&C. 3.04 0.062 0.261 No
Stressed with 1% Hydrogen peroxide@) for about 45 minutes at 60°C 0.50 0.064 0.259 No
Stressed with water for about 15 hours at 60°C. 80.3 0.068 0.266 No
Exposed to visible light to attain 1.2 million Linours. Nil 0.074 0.267 No
Exposed to UV light to attain 200 watt hours/squaeger. Nil 0.074 0.263 No
Dry heating done at 105°C for about 15 hrs. 3.61 259. 0.506 No
Exposed to humidity at 25°C, 90% RH for about 7-day Nil 0.071 0.256 No

CONCLUSION

An isocratic reversed phase HPLC method has beesiafeed and validated for the determination of Nbeddol in

pharmaceutical formulations. This chromatograplsisag fulfilled all the requirements to be identifias reliable
and feasible method, including accuracy, lineastyd precision data. It is a highly specific andgse analytical
procedure and its chromatographic run time of simutes allows the analysis of a large number of@amin a
short period of time. Therefore, this HPLC methad be used for a routine sample analysis and iyafgisting of
Drug products.
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