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ABSTRACT

Hydrotropy is one of the solubility enhancetechniques, which enhance solubility of poor
water-soluble drugs to many folds with usehgfirotropes. Three simple, accurate and epooo
methods; simultaneous equation, Q absorbance d&inst order derivative method have been
described for the simultaneous spectrophotame#rstimation of poorly water soluble drugs
Olmesartan medoxomil and Hydrochlorothiazide taolet dosage form. A mixed hydrotropic Hlen
of 25% w/v urea and 25% w/v sodium acetatas used for the quantitative determination.
Method A involved simultaneous equation methtte two wavelengths 256.8 nmiméx of
Olmesartan medoxomil) and 271.6 nmm#&x of Hydrochlorothiazide) were selected ftire
formation of Simultaneous equations. Whereasthod B involved formation of Q absorbance
equation at isobestic point (263.9 nm). MethGd is First order Derivative Spectrophotometri
method in which derivative amplitudes were soead at selected wavelengths (257.2 nm for
Hydrochlorothiazide and 271.6 nm for Olmesartaadoxomil). Linearity was observed in the
concentration range of 3-21, 3-21, 4-28 ugfiot Olmesartan medoxomil and 2-14, 3-21,55-3
pg/ml for Hydrochlorothiazide by method A, @d C respectively. The proposed methods have
been applied successfully to the analysisitefl drugs in pharmaceutical formulations. cBReery
study was performed to confirm the accuracyttef methods. The methods were validatedheas
ICH guidelines.

Keywords: first order derivative method; mixed hydogic blend; Q absorbance method;
simultaneous equation method; validation

INTRODUCTION

The term hydrotropy has been used to det@gilae increase in solubility of poorly watspluble
drugs in concentrated solutions of hydrotropigents. A huge number of poorly water delutrugs
have been solubilized by use of various atdpic solutions. [1-8]. Olmesartan medoxor@LME)
is a selective AT1 subtype angiotensin licemor antagonist and used as antihyperten$dje
Chemically it is 2, 3-dihydroxy-2-butenyl-4-(d4diroxy-1-methylethyl)-2-propyl-1-[p-(0-1-Htetrazol-
Sylphenyl) benzyl] imidazole-5- carboxylate,cycli¢-3-carbonate [10]. Hydrochlorothiazide (HCT® one
of the oldest and widely used thiazide dioset Chemically it is 6-chloro-3, 4-dihydro- 2H 2, 4-
benzothiadiazine-7-sulfonamide-1,1-dioxide [11,1Z2)LME and HCT are available in tablet dgpsa
form in the ratio 20:12.5. Olmesartan medoikoiw official in Martindale, The Extra Phaatopoeia
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[9] and The Merck Index [10], whereas Hydracbthiazide is official in I. P. [11], B. H12], U. S. P.
[13] and Martindale, The Extra Pharmacopoe®. [Literature survey reveals that many atieay
methods such as spectrophotometric [14,15] &RE-HPLC [15,16] methods are reported for
determination of olmesartan medoxomil individyafrom pharmaceutical dosage form and RPHPUG- |
20] and HPTLC [20,21] methods are reported @letermination of OLME and HCT in combined
dosage form using different organic solven®ome RP-HPLC methods [22-25] are reported for
determination of OLME or HCT combined witlther drugs. This paper represents three sjnaleid,
accurate, precise, reproducible and economi¥ Wpectrophotometric methods for simultaneous
estimation of OLME and HCT in bulk and #&ibldosage form using hydrotropic solubilisation
techniqgue precluding the use of organic sdklieln the present investigation, mixed hydnpic
solublizing blend of urea and sodium acei@®% w/v each) was employed to solubil2énesartan
medoxomil and Hydrochlorothiazide fine powdernda its tablet dosage form to carryout
spectrophotometric analysis.
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Fig. 1 Olmesartan medoxomil Fig. 2 Hydrochlorothiazide
MATERIALS AND METHODS
Instrument A

UV/ VIS double beam spectrophotometer, (Shimat#00) with matched quartz cells correspogdito

1 cm pathlength and spectral bandwidth ofir2 connected to a computer loaded with &Hiu UV
Probe 2.42 software was used for all thectspphotometric measurements in all proposed
spectrophotometric methods.

Materials

Standard gift samples of Olmesartan medoxof@LME) and Hydrochlorothiazide (HCT) were
procured from Lupin Pharmaceuticals, Pune. ped Olmesartan medoxomil and Hydrochlorothiazi
tablets were purchased from local market. dther chemicals used were of analyticaldgra

Solvent used
A blend of urea and sodium acetate (25:2b)distilled water was used as a solventthie study.

Methods
Simultaneous equation method, Absorbance rat&thod and first order derivative spectrophmetyic
method.

Preliminary solubility studies of OLME and HCT:

Solubility of OLME and HCT were determinedt 28 + 1 °C in a blend of urea andsodiacetate
(25:25) solution, distilled water and buffef pH 8 (pH of hydrotropic blend). Sufficierexcess
amount of each drug was added individuatlystrew capped glass vials of 30 ml capadbntaining
distiled water, buffer of pH 8 and blendlwtion. The vials were shaken mechanically 12 hours
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at 28 £ 1 °C in mechanical shaker (Lab pjosThe solutions were allowed to equilibréte next 24
hours and then centrifuge for 5 min at 20@dn (Remi Instruments Limited, Mumbai, Indiayjhe
supernatant of each vial was filtered throwghatman filter paper #41. Filtrates werdutéd suitably
and analyzed spectrophotometrically againstespoonding solvent blanks.

Stock solutions

50 mg each of Hydrochlorothiazide and Olmisar medoxomil were accurately weighed and
transferred in 50 ml volumetric flasks sepelsa dissolved in 30 ml of urea and Sodiwanetate
blend solution (25:25) and volume was adpiste 50 ml with distilled water to obtaimlstion (1000
pa/ml) of each drug. Aliquot portions of thstock solutions were diluted individually tivi distilled
water to get final concentration of @@/ml for HCT and OLME respectively. These rking
standard solutions were scanned in the rasfgd00-200 nm in 1.0 cm cell against sotvelank. The
absorption maximas of HCT was found at 27hr&é while for OLME at 256.8 nm. The ovarla
spectra of HCT and OLME is shown kig. 3.
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Fig. 3 Overlain zero order speétra of OLME ad HCT

Determination of absorptivity value
The solutions of each drug in tripilicate reveread against solvent blank at the sealest@velengths
and A (1% 1 cm) value were calculated udiejow formula:

Absorbance alested wavelengths
Absorptivity, A (1% 1 cm) =

Concentration in g/ 100 ml

Preparation of calibration curves

Stock solutions each of HCT and OLME haviogncentration of 10Qug/ml were prepared. Aliquots
of each solution were appropriately dilutesid athe final dilutions were read at the estdd
wavelengths. The linearity of HCT and OLMEaswvfound to be in the concentration range2-14
and 3-21 pg/ml for HCT and 3-21 and 3-21/mlgfor OLME by simultaneous equation (methsdl
and absorbance ratio (method B). The cdeffts of correlation were found to be 0.9%2 HCT
and 0.9995 for OLME, respectively by method akd 0.9993 and 0.9995 for HCT and OLME
respectively by method B. The methods weist fapplied to standard laboratory mixtureickh
yielded encouraging results and then werdieagppgo marketed formulation.
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Application of proposed method for physical dboratory mixture:

Mixture of OLME and HCT was prepared by sdising 10 mg, diluted with 60 ml of ureanda
sodium acetate blend (25:25), sonicatingoit 15 min and then make up the volume apl® ml to
afford the concentration of 100 pg/ml. Frahe stock solution of OLME, 1 ml of OLME Igtion
was transferred to 10 ml of volumetric flaskd diluted up to the mark to get coneditn of 10
pag/ml of OLME; and from the stock solutio BHICT, 0.625 ml of HCT solution was transésl to
10 ml of volumetric flask and diluted up tbe mark to get final concentration of %.pg/ml of
HCT. The solution was scanned in the ran§e2@0 — 400 nm, absorbance of the sampleitisolk
were recorded, against blank. The concentratiCo e and Gicr) in sample solution were determined
by using formulae given below, results areeg in Table 1

Table 1: Results of analysis of laboratory mture

Method | Amount present (ug/ml) Conce?dgzs}tr::)l; found Percerlgzge found
OLME HCT OLME HCT OLME HCT
A. 10 6.25 9.919 6.157 99.19 98.51
B. 10 6.25 9.964 6.147 99.64 98.35
C 10 6.25 9.97 6.19 99.70] 99.077

Application of proposed method for analysis of tatsts:

Twenty tablets were weighed and average weigds calculated. The tablets were trituratiedroughly
and mixed. Tablet powder equivalent to 10 ofg OLME (~6.25 mg of HCT, on the basis label
claim) was transferred to 100 ml volumetfiask. 60 ml of urea:sodium acetate solutivas added
to the flask and stirred for 15 min to sdive the drug . The content was filteredotigh Whatman
filter paper (no.41) and volume was made up@® ml with distilled water. Filtrate wasvided in 2
parts, A & B part. A was kept at room tmrature for 48 hours to check the effectatability of
drugs in presence of urea and sodium acetatk also to note precipitation, if any dgrithis period.
Part B filtrate was appropriately diluted hviistiled water to get a mixed standarchtaming 10
pg/m OLME and 6.25 pg/ml HCT. The amount edich drug was estimated by proposed methods
using the following formulae and the resuftcanalysis are given iffable 2 After 48 hour, filtrate
of part A was appropriately diluted with tidled water and analyzed for drug contenheie was no
precipitation in the filtrate in 48 hours.

Table 2: Results of analysis of tablet formation

Present amount (ug)| Concentration found (ug) Pesntage (%) found
Method | Brand =5 viE HCT OLME HCT OLME HCT
A Olmesar 10 6.25 9.557 5.735 95.57 91.68
B. Olmesar 10 6.25 9.848 6.246 98.48 99.93
C. Olmesar 10 6.25 10.147 6.23 101.47 99.69

Method A: Simultaneous equation method :This method of analysis is based on ttsogdiion of
drug X (olmesartan medoxomil) and Y (Hydraxbthiazide) at the wavelength maxima of thteer.
The quantification analysis was performed using the following equations;

_ Aay -Aay, C, = Aax —Aax
axay, —axay, axay —axay,

Where Cx and Cy were the concentrationSOGME and HCT respectively in the diluted sden ax
and ax were absorptivities of OLME at; and A, ay and aywere absorptivities of HCT at; and
A> respectively and A and A absorbances of mixed standard at 256.§ @nd 271.6 nm Af)
respectively.

Method B: Absorbance ratio
In absorption ratio method, absorbance ohbitte drugs were calculated at two selectedelengths
among which}; is the wavelength of isobestic point (whémth drugs show same absorbance) &gnd
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is the A max of either drug among the drugs to m&yaed. From the overlain spect(gig. 4.)
wavelength 263.9 nm\{- isobestic point) and 271.6 nry-(Amax of HCT) was selected for analysis.
The concentration of individual drug composemas calculated by using the following duumn

Qm-Qy A
Cx = *
Qx —Qy ax
Qm - Qx 1A
Cy= *
Qy — Qx aX
A
Where Qm = ------
A

A, is absorbance of mixed standardiat(isobestic point), Ais absorbance of mixed standard iat
(Amax of HCT)

ax% ay
QX = -=—---- , Qy= -
ax ay

3.000 T T T
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1.000 - - - E
Isoabsorptive point (263.9 nm
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Fig. 4 Overlain Zero Order Spectra of OLME and HCT showing isoabsorptive point
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Fig. 5 Overlain First Order Derivative Specta of OLME and HCT

Method C: First order derivative method

Solutions of 10 pg/ml of OLME and HCT wepeepared separately. Both the solutions wseranned
in the spectrum mode from 400.0 nm to 200M. The absorption spectra thus obtainedewe
derivatized from first to fourth order. Firstder derivative (n=1) was selected for wsial of both the
drugs. The derivatized wavelength 257.2 nm HECT which is the zero crossing of OLMBEda271.6
nm for OLME which is zero crossing of HCTemw selectedFig. 5)

Preparation of calibration curves

The standard dilutions of 4, 8, 12, 16, 2@, and 28ug/ml of OLME and 5, 10, 15, 20, 25, 30 and
35 pg/ml of HCT were prepared separately froroclst solution and scanned in the spectrum mode
from 400.0 nm to 200.0 nm. The absorptigrectra obtained were derivatized to obtairst fiorder
derivative spectra. The absorbances of standafdtions of OLME and HCT were measuredzato
crossing point of HCT (271.6 nm) and zerossiog point of OLME (257.2 nm) respectiveljhe
working calibration curves of both the druggre plotted separately. The mixed standadditisn of

10 pg/ml for OLME and 6.25pg/ml for HCT, respectively were prepared. Thencentration of
individual drug present in the mixture wagtedmined against calibration curve of eadlugdin
guantitation mode.

Validation of proposed methods:
The proposed methods were validated as Iperl€H guidelines for various parameters likeearity,
Accuracy, Precision, Ruggedness, Limit of Détectand Limit of Quantitation.

Linearity and Range: To establish the linearity of the proposettthod, three separate series of
solutions of OLME and HCT were prepared frebock solution and analyzed. Least squaggession
analysis was done for the obtained data stmmlvn in thetable 3.
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Table 3: Optical and Regression characteristic§or analysis of OLME and HCT

Parameters Method A Method B Method C
OLME | HCT | OLME | HCT | OLME| HCT
Beer's law limits (pg/ml) 3-21 2-14 3-21 3-2] 28- 5-35
Regression equation y = mx Hc
Slope 0.0415| 0.0664 | 0.0413| 0.0419| 0.034 | 0.026
Intercept 0.0601 | 0.0331| 0.0518 | 0.0552| 0.007 | 0.010
Correlation coefficient ft 0.9995| 0.9992] 0.999%5 0.9993 0.9997 0.9999

Accuracy: It was done by recovery study using standaddition method at 80%, 100% and 120%

level; known amount of standard OLME and H@&s added to pre—analyzed sample (8 pg/fmL o

OLME and 5 pg/mL of HCT) and subjected thé&nthe proposed methods. Results of Recovery
studies were shown in

Table 4: Data of Recovery studies

Level of % | Initial concentration | Concentration % Recover
Method Recovery (ng/mL) found (ug/mL) (Mean)* g % RSD
OLME HCT OLME | HCT | OLME HCT OLME| HCT
80 8 5 14.39 4.03 99.99 100.75 0.081 05
A 100 8 5 15.97 9.99 99.81 99.9 0.319 0.31
120 8 5 17.61 11.01 100.0p 100.16 0.317 0}21
80 8 5 14.389| 3.99 99.92 99.91 0.28 0.r2
B 100 8 5 15.99 9.97 99.95p 99.76 0.2b 056
120 8 5 17.56| 10.96 99.71 99.63 0.3b 067
80 8 5 14.405| 4.006 100.08 100.16 0.10 0|38
C 100 8 5 15.99 9.96 99.97 99.68 0.3 0.42
120 8 5 17.628| 10.99 100.08 99.91 0.39 0{50

* mean of 3 determinations

Precision:

Precision is the measure of how close thata dvalues are to each other for a numbér
measurements under the same analytical conditVariation of results within the same dayraday),
variation of results between consecutive déigger day) were analyzed and results areergiin Table
5.

Table 5: Data of Precision studies

Method | Drug ?:klcnenmt;ﬂqcl))n Interday * Intraday *
Concentration % Concentration | %
found (ug/ml) RSD | found (ug/ml) | RSD

6 5.97 0.57 0.31 0.44

OLME 12 12.06 0.56 0.55 0.71

A 18 18.02 0.65 0.80 0.51
4 4.01 0.31 0.22 0.53

HCT 8 7.97 0.65 0.50 0.44

12 11.93 0.57 0.76 0.44

6 5.98 0.49 6.009 0.53

OLME 12 12.01 0.13 11.99 0.50

B 18 17.97 0.15 17.99 0.3%
6 6.009 0.1893 5.98 0.42

HCT 12 12.00 0.35 11.97 041

18 17.96 0.12 17.95 0.32

8 8.02 0.38 7.99 0.41

OLME 16 15.94 0.38 15.97 0.28

c 24 24.02 0.28 24.00 0.34
10 9.92 0.42 10.01 0.37

HCT 20 19.95 0.38 19.92 0.36

30 29.96 0.45 29.92 0.37

* mean of 3 determinations

Ruggedness: Ruggedness was determined by two differenalyst by preparing sample solution of
OLME (10 pg/ml) and HCT (6.25ug/ml) from stock solution using similar op&raal and
environmental conditions and results are giuwerTable 6.
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Table 6: Data of Ruggedness

Method | Drug | Concentration Found (%) + RSD
Analyst-1 Analyst-I

A OLME 100.13 £ 0.25 99.79+0.21
HCT 99.77 £0.12 99.87 £0.13

B OLME 99.04 £0.19 99.63 + 0.07
HCT 99.96 +0.25 99.99 +0.27

c OLME 99.38 +0.14 99.66 + 0.08
HCT 99.42 +0.36 99.48 + 0.47

Limit of Detection and Quantification (LOD & LOQ): The LOD and LOQ were estimated from
the standard calibration curve. It is caltedausing the formula LOD = 3.X o/S and LOQ = 1X
o/S where,c is the standard deviation of the responsd & is the slope of the calibration curve.
Results are given iifable 7.

Table 7: LOD and LOQ

Method | Drug | LOD (ug/ml) | LOQ (pg/ml)
A OLME 0.036 0.09
HCT 0.100 0.30
B OLME 0.15 0.47
HCT 0.09 0.29
c OLME 0.36 0.58
HCT 0.09 0.27

RESULTS AND DISCUSSION

The solubility of HCT and OLME in urea armbdium acetate blend solution was foundb#éo more
than 40 fold and 10 fold as compared # sblubility in distilled water respectivelifhe pH of blend
solution was 8. To check the effect of pH solubility of drugs, their solubility waslso determined
in buffer of pH 8. Solubilities of both thdrugs in distiled water and buffer of pHw@re almost
same thus it is concluded that enhancemensoinbility of HCT and OLME in blend sdlom was
due to hydrotropic solubilization onlyFresh filtrate and 48 hours aged filtrateeptk at room
temperature) of drugs were found to have esalmug contents. Also there was no predipitawithin
48 hours this indicates that analysis canabeurately performed within 48 hour of egtien of the
drug from tablet powder.

In simultaneous equation method, OLME shoveddorbance maxima at 256.8 nm and HCT &t627
nm. Linearity was observed in the concentratrange of 3-2lug/ml for OLME and 2-14g/ml for
HCT. Correlation coefficient was found to H&9995 and 0.9992 at 256.8 nm and 271.6 nm
respectively. The proposed method was appfied the determination of OLME and HCT ineth
marketed dosage and estimated as 95.57%9&r8% respectively.

In absorbance ratio method, from overlaincgpe of OLME and HCT, two wavelengths werdested
at 263.9 nm (isoabsorptive point) and 27dr6 (umax of HCT). OLME and HCT follow linearityni
the concentration range 3-g@/ml and 3-21pg/ml respectively. Correlation coefficient wésund to
be 0.9995 and 0.9993 at 256.8 nm and 2ni6 respectively. The proposed method was ieghior
the determination of OLME and HCT in the kmded dosage and estimated as 98.48 % arfiB 99
respectively.

In first order derivative spectrophotometnmigethod the derivatized wavelength 257.2 nm RCT
which is the zero crossing of OLME and ®#7hm for OLME which is zero crossing foilCH were
selected. Linearity was observed in the comagan range of 4-2&g/ml for OLME and 5-35ug/ml
for HCT. Correlation coefficient was found be 0.9997 and 0.9999 for OLME and HCT retpely.
The proposed method was applied for the ratation of OLME and HCT in the marketedsdge
and estimated as 101.47 and 99.69 %.

The recovery of drugs was determined at BOQ and 120 % levels for all the three mdth The
percentage recovery was from 99.8 to 99.90% OLME and 99.7 to 100.3 % for HCT. Pson,
Ruggedness was performed as per ICH guidglinesults shows that % RSD <2 % which ighiw
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the limit for all the methods. LOD and LQOqgre found to be 0.0306, 0.0927 by simulbaise
equation, 0.156, 0.474 by absorbance ratio @rdb5, 0.589 by first derivative spectrommoetry for
OLME and 0.1, 0.304 by simultaneous equatidi9986, 0.299 by absorbance ratio and 0,090273
by first derivative spectrophotometry for HCT.

CONCLUSION

A blend of urea and sodium acetate (25:2%%8p successfully used for simultaneous esibmaof
Olmesartan medoxomil and Hydrochlorothiazide. Ttheee spectrophotometric methods were deeelop
and validated as per ICH guidelines. The ddesh deviation and % RSD calculated for fireposed
methods are within limits, indicating high deg of precision of the methods. The resulsthe
recovery studies performed indicate the methtml be accurate. Hence, it can be concluithed the
developed spectrophotometric methods are amgurprecise, reproducible, ecofriendly, safmst-
effective as they preclude the use of toaiganic solvents and can be employed sucdbsdfr the
estimation of Olmesartan medoxomil and Hydloadthiazide in bulk and formulation.
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