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ABSTRACT

This paper describes validated First Derivative Gpephotometric method for the simultaneous esiwnabf
Azelnidipine and Olmesartan medoxomil in synthetixture. Quantitative determination of the drugsswa
performed at 239.4 nm and at 217 nm (N =A%;= 1) for Azelnidipine and Olmesartan medoxomikpectively.
Proposed method was evaluated for the differeritiaibn parameters. The specificity test showed thare was

no interference from excipients commonly foundhisn ¢ommercial pharmaceutical formulations at thelgtical
wavelengths of Azelnidipine and Olmesartan meddx@muiantification was achieved over the concentratiange

of 4 — 32ug/ ml for Azelnidipine and Olmesartan medoxomibdrexil fumerate. The mean recovery was 100.48 +
1.011 and 100.70 £ 1.090 % for Azelnidipine and €dartan medoxomil, respectively. This method iplsim
precise, sensitive and applicable for the simultareedetermination of Azelnidipine and Olmesartadoxemil.

Keywords: Azelnidipine and Olmesartan medoxomil, First Detilve Specrophotometry, Method Validation.

INTRODUCTION

Azelnidipine (AZL), (2)-(3)-(1-diphenylmethylazefiat3-yl)-5- isopropyl-2-amino-1, 4-dihydro-6-methgd(3-
nitrophenyl) - 3, 5-pyridinedicarboxylate, is a ndillydropyridine derivative with calcium antagomsactivity [1].
The recommended dosing of AZL is 16 mg per dayité&dture survey revealed that AZL is not yet affian any
pharmacopoeia. Very few analytical methods haver beported for the determination of AZL includesliP[2,
3], LC-MS method [4, 5], LC-ESI -MS [6, 7], HPLC-M®S [8].

Olmesartan medoxomil (OLM) 2, 3-dihydroxy-2-butetyll-hydroxy-1-methylethyl)-2-propyl-1-[p-(o-1Htetzol-
5-ylphenyl)benzyllimidazole-5-carboxylate,cyclic32;arbonate.Hydrochloro thiazide (HCT) is one of thidest
and widely used thiazide diuretics [9]. A literausurvey revealed that OLM is not yet official imya
pharmacopoeia. Several analytical methods have tegrted for the determination of olmesartan medukin
biological fluids includes LC-MS-MS [10], degradati product HPLC [11], HPTLC [12] and Capillary zone
electrophoresis [13].

Several clinical trials prove that OLM and AZL gs/detter therapeutic effect in essential hypertensghan in
single dosage form [14]. There was not any singdé¢hod reported for simultaneous determination efttio drugs
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by first derivative spectrophotometric method. Tdim of the present work was to develop a simplesitige,
accurate, and precise first derivative spectrophetdc method for routine analysis. The proposedhot was
validated according to ICH guidelines [15].

MATERIALSAND METHODS

Apparatus

Absorbance was measured, and derivative spectra reeorded over the wavelength range of 200-400mtwo
matched quartz cells with a 1 cm path length uaii@himadzu — 1800 UV - Visible Spectrophotometéirn@dzu,
Japan).

Reagentsand M aterials
All the chemicals and reagents used were of ARegyeadl purchased from ACS Chemicals, India.

Preparation of AZL and OLM Standard Stock Solutions

Standard stock solution of AZL and OLM (10 mg otleawere prepared separately in 100 ml in methangét the
final concentration of 10Qg/ ml. From the standard stock solution of drug&eknt dilutions were prepared to
construct the calibration graph.

Selection of wavelength for estimation of AZL and OLM

A standard stock solution of AZL and OLM was dilditeppropriately with methanol to obtain solutionsitaining

4 — 32ug/ ml for AZL and OLM. Spectra of these dilutedgans were scanned in the spectrum mode between
200 - 400 nm, with the band width of 2 nm againsthranol as blank. These zero order spectra of Al @QLM
were treated to obtain corresponding first ordet fst order derivative spectra with an interpadigtance of 1 nm

in the range of 200 — 400 nm. The derivative speatere recorded by using digital differentiatiomr{eolution
method) with a derivative wavelength differencelnfm in the range of 200 — 400 nm. No smoothindhefdpectra
was found to be necessary. Using memory chanresfirst derivative spectra were overlapped. Theelength
239.4 nm was selected for the quantification of A@there the derivative response for OLM was zeBiilarly,
217 nm was selected for the quantification of OLMhére the derivative response for AZL was zero). A
characteristic wavelength (ZCPs) for AZL and OLMreeconfirmed by varying the concentration of thes on
component and while the concentration of the otleenponent was constant, and vice versa.

Preparation and analysis of Sample solutions

Twenty tablets were weighed and powdered. Quaanfifyowder equivalent to 16 mg of AZL and 20 mg df\ND
was transferred in a 100 ml measuring flask anglodied in methanol with sonication for 20 minut€ke solution
was filtered through whatman filter paper no. 4 dne residues were washed thoroughly with methahiod
filtrate and washings were combined in a 100 murwdtric flask and diluted to the mark with methatmbbtain
final solutions of 20 pg/ml of OLM and 16 pg/ml AZL. The absorbance was recorded at 239.4 nm aichgl
Concentrations of both drugs were calculated fromesponding calibration curves.

Validation

The method was validated for linearity, accuraggcision, repeatability, selectivity, and spectfian accordance
with ICH guidelines. Accuracy was studied by measuent of recovery at three different levels of #mount

expected in the formulation. Precision was measuretth intra-day and inter-day. In the intra-daydstithe

concentrations of all three drugs were calculateeet times on the same day at intervals of an houhe inter-day
study the concentrations of all three drugs werasueed on three different days. Specificity of thethod was
confirmed by loading the excipients used in tabdetulation with preweighed standard drugs andabgorbance
was measured. The limits of detection and quaititadf the method were studied to detect the lowesbunt of
analyte and quantitative determination of analgta sample, respectively.

RESULTSAND DISCUSSION

The zero order spectra of standard solutions of AAtl OLM were found to be similar in nature wheertaying.
It was observed that AZL and OLM contribute sigeafiitly at their correspondingmax values of absorption.
Therefore, it was thought that a derivative graphimethod could be used to estimate AZL and OLMhe
presence of each other. The derivative spectrafiefrent orders were obtained from the zero orge¥ctra using
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digital differentiation. The principle advantageksd®rivative spectroscopy are the improvement sblgtion of
overlapping absorption bands and the accuracy aadigoon compared to UV absorption methods; theegfo
derivative spectroscopy has been used in quamétanalysis when the analyte to be determined pteise
admixture with other components. Fig. 1 & 2 shohat the over layered first derivative spectra cdagdused for
determination of AZL and OLM. The spectra preseatiwefined bands for determination of the analytaxl the
sensitivities are greater. Thus first derivativesvezlected and the other derivatives were discabgeduse they
showed insufficient resolution and do not presemtlical advantages. The type of solvent, degffegewiation,
range of wavelength, and N value were chosen irrotd optimize the conditions. The solvent seleoies
methanol because it allowed sufficient spectradltdion to be obtained for the application of theak zero method.
The derivative wavelength difference depends onntleasuring wavelength range and N values. Geneithiy
noise decreases by increasify The optimal wavelength range should be choseausecbroad peaks become
sharper, the ratio of signal-to-noise(S/N) increased the sensitivity of the method increaseshbydegree of low
pass filtering or smoothing. Therefore, a seriedlofalue (N = 1 — 9) was tested in the first ortdé&f spectrum of
AZL and OLM in methanol. Optimum results were ob&l in the measuring wavelength range 200 — 400\hm,
1(AX = 1) for first derivative method. The first deriivee spectra of AZL and OLM were found to be appiaig for
the determination of AZL and OLM by having sepadaiero crossing points in methanol. The first ctiixe
spectrum of AZL has zero absorption at 217 nm, @@kM gives significant derivative response, wisiectrum
of OLM has zero absorption at 239.4 nm, where AZleg the significant derivative response. TherefaB9.4 nm
was selected for estimation of AZL and 217 nm vwedscted for the estimation of OLM.
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Figurel: First derivative spectra of Azelnidipine (Zero crossing point 217 nm)
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Figurell: Firgt derivative spectra of Olmesartan (Zero crossing point 239.4 nm)

1082
Scholar Research Library



Nilam Patel et al Der Pharmacia Lettre, 2012, 4 (4):1080-1084

Validation of Proposed M ethod

Linearity

Linear correlation was obtained between absorbandeconcentration of AZL and OLM in the range of 829/
ml for AZL and OLM. Data of regression analysis atenmarized in Tablel.

Accuracy

The recovery experiments were carried out by taedstrd addition method. The recoveries obtainee 160.48 +
1.011 and 100.70 £ 1.090 fér AZL and OLM, respectively. The high percentageovery and low % RSD values
indicate that methods are accurate.

Method Precision
The RSD values for AZL and OLM were found to be0labd 0.852 %, respectively. The RSD values weraddo
be below 2% which indicate that the proposed meibodpeatable.

Intermediate Precision

The RSD values were found to be below 2% whichdai#i that the proposed methods are reproducibleléTa
2).The proposed validated method was successfplpfieal to determine AZL and OLM in their tablet dge
forms. The results obtained for AZL and OLM werenparable with the corresponding labeled amountbI€T3).

Table 1: Regression analysisof calibration curvesfor AZL and OLM for the proposed Fir st Derivative Spectrophotometric method

Sr.No. Parameters AZL | OLM
1 Concentration Rangeu§/ ml) | 4-32 | 4-32
2 Slope 0.001 | 0.00%
3 Intercept 0.001 | 0.001
4 Correlation Coefficient 0.995| 0.996

Table 2: Summary of validation parametersfor the proposed method

Sr.No. Parameters AZL OLM
1 LOD? (ug/ ml) 0.286 0.238
2 LOQ’ (ug/ ml) 0.867 0.721
3 Accuracy (% 100.48 +1.011¢ | 100.70 + 1.090 ¢
4 Repeatability (%RS°n’=6 ) 0.27 0.3t
5 Interday Precision (n = 3) 1.56-1.900 0.69-1.546
6 Intraday Precision (n = 3) 0.957-1.04 0.69-1.015

a LOD = Limit of detection. b LOQ = Limit of quafitiation. ¢ RSD = Relative standard
deviation. d n = Number of determination

Table 3: Assay resultsfor the combined dosage form using the proposed method

Drug Amount taken(mg) | Amount Found (mg) Assay % RSD
Azelnidipine 16 15.983 99.895+1.552 1.553
Olmesartan 20 19.98 99.916+1.772 1.773

CONCLUSION

Proposed method was found to be precise and aecurhe methods can be used for the routine simedias
analysis of AZL and OLM in synthetic mixture. Morew, the proposed method has the advantages ofigiyp
convenience and quantification of AZL and OLM imdaination and can be used for the assay of theiagi®form.

Acknowledgments
The authors wish to thank department of pharmacaiusiciences, Hemchandracharya North Gujarat Usityefor
their kind help and providing all necessary faiibt

REFERENCES

[1] H. Oizumi, H. Nishio, H. KoikeJpn. J. Pharmacoll989, 51, 57.
[2] AN Hua-min, WANG Ju-caiWest China Journal of Pharmaceutical Scieri$6, 06.

1083
Scholar Research Library



Nilam Patel et al Der Pharmacia Lettre, 2012, 4 (4):1080-1084

[3] PAN Ying-feng, ZHANG Jian-bing, DING Jie, WANG Tatiin, Determination of Azelnidipine Tablets by
HPLC, Qilu Pharmaceutical Affairs2008, 07.

[4] Kiyoshi Kawabata, Yoko Urasakipurnal of Chromatography.R006, 844 ,45-52.

[5] Kiyoshi Kawabata , Naozumi Samata , Yoko Urasdkhjro Fukazawa ,Naoki Uchida , Eiji Uchida , Hagm
YasuharaJournal of Chromatography.R007, 852, 389-397.

[6] Jian-Jun, Zou, Hong-Jian, Ji, Xiao-Hua, Zhou, YwBZhu, Hong-Wei, Fan, Da-Wei, Xiadin Hu, Die
Pharmazie - An International Journal of PharmacealiScience2008, 63(8), 568-570.

[7]Li Ding, Li Lia, Pengcheng Maklournal of Pharmaceutical and Biomedical AnalyZi§7, 43, 575-579.

[8] JIA Jing, NAN Feng, LIANG Mao-zhi, YU Qin, QIN Yong-pin XIANG Jin, Chinese Journal of Hospital
Pharmacy 2010, 24.

[9] S. Budawari, The Merck Index, Merck and Co. Inc.itéthouse Station. N2006, 14thEdition, 6906.
[10]Dongyang L, Pei H, Nobuko M, Xiaoming L, Li L, Ji J Chromatogr B2007,856,190-7.

[11] Tomonori M, Hidetoshi K, Naoto F, Michinobu O, TeakK, Fumiyo K..J Pharm Biomed AnaR008, 47,553—
9.

[12]Shah NJ, Suhagia BN, Shah RR, Patel Nijan J Pharm Sci007, 69, 834—6.

[13]C. Mustafa and A. Sacid€hromatographia2007, 66, 929-933; DOI: 10.1365/s10337-007-0424-2.

[14] Kazuyuki Shimada, Toshio Ogihara, Takao Saruta,kindku Kuramoto Clinical Therapeutics2010, 32(5).
[15]International Conference on Harmonization. ICH Hanimed Tripartite Guidelines—Validation of Analylc
Procedures: Methodolog@2A and Q2B;]1997.

1084
Scholar Research Library



