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Abstract : Aliskiren is the first in a class of drugs calledegt renin inhibitors and valsartan is an angisie

Il receptor antagonist (more commonly called aregisin receptor blocker), The combination therapgets
renin angiotensin aldosterone system (RAAS). ThdoRspectra derivative spectrophotometric method wa
developed for the simultaneous determination oskMen (ALS) and Valsartan (VAL) in their fixed duge
forms. The method depends on the use of the feswative of the ratio-spectra obtained by dividithg
absorption spectrum of binary mixtures by a stashd@g@ectrum of one of the compounds. The first ddire
amplitudes at 289nm and 245nm were selected forddtermination of ALS and VAL respectively. The
wavelength interval was selected/s= 4 nm. Methanol: water (50:50) was used as theedil Both the drugs,
Aliskiren and Valsartan showed linearity in the garof 50-200 pgmt and 5-24 pgmt respectively. The
method was validated statistically and recoverglistiwere carried out. It was found to be accunatecise
and reproducible. The method was applied to thayaskin-house formulation, which was found in thege
of 98.0% to 102.0% of the labeled value for botlsiiten and Valsartan. Hence, the method hereinries
can be successfully applied in quality control @fhbined pharmaceutical dosage forms.

Keywords: Aliskiren; Ratio Spectra Derivative Spectrophotametalsartan.

1. INTRODUCTION:

Aliskiren (ALS), (2(S), 4(S), 5(S), 7(S)-N- (2-cantmoyl-2-methyl propyl)-5-amino-4-hydroxy2,7 diisopyl-
8-[4-methoxy-3-(3-methoxy propoxy) phenyl] octandmihemifumarate)1-3 (Figure-1).is a first oral dire
renin inhibitor approved for clinical use, exhibasnovel and advantageous pharmacokinetic and pitarm
dynamic profile for the long-term treatment of hgteasion. Aliskiren blocks the renin system at rdise-
limiting step by directly inhibiting the catalyt&ctivity of renin, thereby reducing generation of@tensin |
and angiotens in fP.

http://www.sphinxsai.com/framesphinxsaichemtech.htm
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Figure-1;Chemical structure of Aliskiren

Valsartan (VAL), chemically known as (S)-3-methy(12-{[2'- (2H-1, 2, 3, 4-tetrazol-5-yl) biphenyl-4-yl]
methyl}pentanamido)butanoic acifFigure.2), is an angiotensin Il receptor antagomistl is used inthe
treatment of high blood pressure, congestive Heddre (CHF) or post-myocardial infarction (M1){®am
and Takka, 2007). It is official in United StateaiPmacopoeia.
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Figure 2: Chemical structure of Valsartan

Combination therapy of Aliskiren(ALS) with valsan(®AL) is indicated for the treatment of high blood
pressure in patients not adequately controlled liskifen (ALS) or angiotensin receptor blocker (ARBono
therapy and as initial therapy in patients likety need multiple drugs to achieve their blood pressu
goals®The effects of the combination of the lower dosksliskiren (ALS) and Valsartan (VAL) were similar
to those of 300 mg Aliskiren (ALS) and larger thiwse of 160 mg Valsartan (VAL). Aliskiren (ALS)sal
blunted the valsartan (VAL)-induced rise in plasraain activity and in plasma concentration of ateyigin |
and Il (Azizi et al 20040. These findings suggésittat lower doses, renin inhibitors and angiotereceptor
blockers might have synergistic effects on therreystent®.

A detailed survey of analytical literature for AltBvealed several methods based on varied technigizes
HPLC®™ MEKC method”, SpectrophotometR'®*®) Spectrofluorimetric Determinatid®. Similarly, a
survey of the analytical literature for VAL revedlemethods based on HPLE® for determination in
pharmaceuticals, UV-spectrophotometric determimatia®

Literature survey reveals the availability of selemethods for estimation of both Aliskiren (ALShda
Valsartan (VALJ*®'?. No method has been reported for the estimatigxiskiren (ALS) and Valsartan (VAL)

in combined dosage form with comparative data usithgr advance method. Present work emphasizes on a
spectrophotometric method based on the use ofitsederivative of the ratio spectra, first deveddpby
Salinas et a'”, for resolving binary mixtures. The objective bfstwork was to develop simple, precise and
rapid ratio spectra derivative spectrophotometrethod for combination drug products containing Kihsn
(ALS) and Valsartan (VAL).
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2. EXPERIMENTAL

2.1 Materials and Reagents

Reference standards of Aliskiren hemifumarate aasldartan were gifted by Mopren laboratories, Ddlhilja
and AUM research center, Ahmedabad, India, respsgtildentical placed8 was prepared and used for
accuracy study and test solution preparation. MethgdHPLC grade) was purchased from Spectrochem
(Mumbai, India). Nylon syringe filters (0.45 um) seegpurchased from MillexHN, Millipore (Mumbai, Iredi.

2.2 Instrumentation

A double-beam UV-Visible spectrophotometer makealtical Technologies Ltd, Model SPECTRO UV2080
PLUS ,equipped with 1 cm quartz cells, with a fixéitl width (1 nm), with UV-VIS Analyst Version 3. For
scanning, the wavelength range selected was fréima0to 200 nm.

2.3 Standard and Test Solutions
2.3.1 Preparation of Standard Solution

The standard stock solutions containing 1000 ugrehch of ALS and VAL were prepared separately by
dissolving standards in Methanol and diluting witle diluent (methanol : Water) (50:50 v/v). Standa
solutions of both the drugs were prepared indivigitzy dilution of the standard stock solutions hwdiluent to
obtain the concentration range of 50-200 pgrfir ALS and 5-24 ugmit for VAL.

2.3.2 Preparation of Test Solution

Identical placebo was prepared based on packaget iagailable for Valturndgablets 300/320mg. Powder
equivalent to 100 mg each of ALS was accuratelygived and transferred to a 200 mL calibrated volumet
flask. Around 10 mL of Methanol was added, andsthletion was sonicated for 30 minutes. Volume waslen
up to the mark with diluent. The solution was fi#té through 0.45 um nylon syringe filter. The résll solu-
tion contained 500 pgmiof ALS and 533.3 pgmt of VAL. The solution was further diluted with déat to
get concentration of 100 pgrilof ALS and 10.6 pgmt of VAL.

2.4 Ratio Spectra Derivative Method

This method works on two mechanisms viz. (1) Ratid (2) Derivatization. In this method, the mixtspec-
tra are divided with the divisor and first derivatispectra of these ratio spectra are generatedmbin advan-
tage of the ratio-spectra derivative spectrophotome the chance of doing easy measurements nmesoon-
dence of peaks so it permits the use of the wagtieof highest value of analytical signals (a maximor a
minimum). Moreover, the presence of a lot of maxamna minima is another advantage by the fact theget
wavelengths give an opportunity for the determorabf active compounds in the presence of othempoamds
and excipients which possibly interferes the assay.

For the determination of ALS, the spectra of ALSmatreasing concentrations in diluent (figure-3a@revdi-
vided by previously stored absorption spectrumdsesh solution of VAL (10 pgmt) to obtain the correspond-
ing ratio spectra. Then the first derivative of thigtained ratio spectra were traced with interfahb= 4
nm(figure-4a). In the binary mixtures, content af\was determined by measuring the first derivasingli-
tude at 289.0 nm, where there is no contributiomi@rference from VAL.

On the other hand, for the determination of VAL,aralogous procedure was followed. The spectradbfat
increasing concentrations (figure-3b)were dividgdpbeviously stored spectrum of 100 pgméolution of
ALS and the first derivative of the developed rafpectra were traced witkth= 4 nm(figure-4b). In the binary
mixtures, content VAL was determined by measurivgfirst derivative amplitude at 245 nm, where ¢hsrno
contribution or interference from ALS.

First-derivative technique traced witth= 4 nm was used to resolve the spectral overlapfihg calibration
curves were checked for linearity and linear bebrawias observed in the concentration range of D&M
Y and 5-24 ugmt, for ALS and VAL respectively.
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2.5 Method Validation

The method was validated as per ICH guidelinespmameters like Linearity, Accuracy and Precisibhe
accuracy studies were carried out at different entrations by spiking a known concentration of déad drug

to the placebo sample and contents were reanalyyethe developed method. Precision was studied by
analyzing six replicates of sample solutions.

3. RESULTS AND DISCUSSION

Zero-order absorption spectra of 100 ugmand 10 ugmt of each of ALS and VAL showed overlapping
peaks that interfere with the simultaneous deteation of this formulation as shown in Figure-1. iBwvas
thought of interest to develop the ratio spectravdive spectrophotometry method for the simultarse
estimation of ALS and VAL. 50% v/v Methanol in watgas used as the solvent since both the drug®iexhi
good solubility in it and no interference due teipients of the tablet formulation were observed.

3.1. Ratio spectra Derivative Spectrophotometry Métod:

The absorption spectra of ALS prepared at incrgasoncentrations in diluent were recorded in thecspl
region of 200-400 nm and divided by the previousttyred spectrum of 10.0 pgmIVAL in the same diluent
and their ratio spectra were obtained as seeneirfitjure-3a. Then, the first derivatives of rafi@ara were
recorded as shown in Figure-4a which were plottéth whe interval ofAA= 4 nm and the values of the
derivatives were measured at suitably selected leagth for the determination of ALS. The influenaiethe
obtaining the first derivative was tested axd 4 nm was considered as suitable. The concentrafidivisor
can be modified, and different calibration graptestaen obtained. A concentration of 10.0 pgnof VAL was

considered as suitable. The calibration graph wsab#shed by measuring at the amplitude at 289 nm
corresponding to a maximum wavelength.

For determining VAL, an analogous procedure wakfetd. The ratio spectra were obtained by dividing
spectra of VAL with previously stored spectrum af@ pgmL* ALS solution as shown in figure-3b and their
first derivatives were calculated with the intengdl AA= 4 nm as shown in figure-4b. The values of the
derivatives were measured at suitably selected leragth for the determination of VAL. A concentratiof

100.0 pgmt* of ALS was considered as suitable. The calibratisaph was established by measuring at the
amplitude at 245 nm corresponding to a maximum Vesnggth.

Figure — 1 Overlaid Zero order spectra for ALS and VAL
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Figure — 2 Linearity study for Zero order spectra for (a) ALS and (b) VAL
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Frgare — 4 First denvative ratio spectra for (a) ALS and (b) VAL
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3.2 Method validation

The developed method was validated for parametiegslihearity, precision and accuracy. The methabw
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found to be linear in the range of 50-200 pg mand 5-24 pugmt for ALS and VAL respectively with
correlation coefficient of 0.998 and 0.999 for ABSd VAL respectively. The data for linearity anegision
are presented in the Table-1 & 2. The data forvegostudy are shown in the Table-3. The low vali&RSD

indicates that the method is precise and accurate.

3.3 Correlation of method with HPLC method

The results obtained with proposed Ratio spectrivatere Spectrophotometric method were compareith wi
HPLC methofl The results obtained show the high reliabilityd areproducibility of the method. The

comparative data are presented in Table-4.

Table—1: Spectrophotometric Data

ALS VAL
Absorption maximaX max) 278 nm 245 nm
Linearity range fg/ml) 50-200 5-24
Correlation coefficient 0.999 0.999
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Table-2: Data showing linearity and precision of Ratio spe@erivative Method

ALS VAL
Linearity range ¢g/ml) 50-200 5-24
Correlation coefficient 0.998 0.999
Method precision (n=6) Mean :98.3 Mean :99.3
RSD: 0.75 RSD: 0.85

Table—3: Data showing recovery of proposed Ratio spectravBigve Method

1274

Accuracy Amount added | Amount found | % recovery Mean
level(%) (in mg) (in mg) recovery(%)
ALS 80 80.5 80.1 99.5
100 99.8 99.5 99.7 990.1
120 120.4 118.1 98.1
VAL 80 85.3 83.9 98.4 98.9
100 106.6 105.3 98.8
120 128 127.5 100.5

Table—4: Data showing comparison with proposed Ratio spéagravative Method with HPLC method

% Assay Value ALS VAL
By Proposed method 99.1 98.9
By HPLC method 99.5 99.1

4. CONCLUSION

The proposed method is accurate and precise ferrdetation of assay of ALS and VAL in their binaryx-
ture. In this proposed method the linearity is obse in the concentration range of 50-200 pg mLih wo-
efficient of correlation 0.998 for ALS and 5-24 pd--1 with co-efficient of correlation 0.999 for VALThe
result of the analysis of formulation by the progsnethod is reliable and correlate with HPLC methihe
method can be used for the routine analysis ofttie and VAL in combined dosage form without anyant
ference of the excipients.
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