" ISSN : 0974-7419 Volume 14 | ssue 10
Tra @‘ a%w.[}/tica[ CHEMISTRY

Srience A Tnclian Joarnnal

s Pt P aper

ACAIJ, 14(10) 2014[394-403]

Quantitative determination of two anti-hypertensive drugs in their
combined dosage form by spectrophotometric and high pressure
liquid chromatographic methods

Khadiga M .Kelanit, Abdallah A.Shalaby? Magda Y .Elmaamly?, Michael K.Halim3*
tAnalytical Chemistry Department, Faculty of Phar macy, Cairo University, Cairo (EGYPT)
2Analytical Chemistry Department, Faculty of Phar macy, Zagazig Univer sity, Zagazig (EGYPT)
*Analytical Chemistry Department, Faculty of Pharmacy, 6"October University, 6" October (EGY PT)
E-mail : michaelkamelhalim@gmail.com

ABSTRACT KEYWORDS
In this study determination of Telmisartan (TELM) and hydrochlorothiaz- Telmisartan;
ide (HCT) were conducted by application of Spectrophotometry and Hi- Hydrochlorothiazide;
Performance-Liquid-Chromatography (HPL C). Four different accurate, sen- Multi-wavelength;
sitive and reproducible methods were applied for the simultaneous determi- Graphical absorption ratio;
nation of (TELM) and (HCT) intheir bulk powder and pharmaceutical dos- Mean centering of ratio
ageform. Thefirst method ismulti-wavel ength analysisin which two wave- spectra;
lengths were selected for each drug in such a way that the difference in RP-HPL C methods.

absorbance was zero for the second drug. At wavelengths 274.2 nm and
308.6 nm TELM had equal absorbance values; therefore, these two wave-
lengths have been used to determine HCT; on asimilar basis 300 nmand 321
nm were selected to determine TELM. The second method is Q-analysis
(graphical absorbanceratio) method involve the formation of Q-absorbance
equation using the respective absorptivity values at 280 nm (I SO-absorp-
tive point) and 274 nm (A max of HCT). The third method is mean centering
of ratio spectra (MCR) with measurement at 302.2 nm and 338.8 nm for
TELM and HCT respectively. The fourth method is an isocratic reversed-
phase HPL C procedure using amobile phase 0.05M ammonium acetate (pH
6.0): acetonitrile: methanol (30:45:25) with detection at 274 nm on an CSC-
INERTSILODS C18 column (5 um particle size, 150 mm length x 4.6 mm
internal diameter) at aflow rate 1.2 ml/min. The suggested procedureswere
checked using laboratory prepared mixtures and were successfully applied
for the analysis of their pharmaceutical preparations. The validity of the
proposed methods was further assessed by applying the standard addition
technique. The results obtained by applying the proposed methods were
statistically analyzed and compared with a reported method.
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INTRODUCTION 1H-1,3-benzodiazol-2-yl)-2-propyl-1H-1,3-
benzodi azol- 1yl]methyl} phenyl)benzoicacid, Figure(2).
TELM ischemicdly, 2-(4-{ [4-methyl-6-(1-methyl- TELM is an angiotensin II receptor antagonist (more
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commonly called an“ARB”, or angiotensin receptor
blocker) act by selectively blocking the binding of an-
giotensinll totheAT1 receptor inmany tissues, such as
vascular smooth muscleand theadrena gland without
affecting other sysemsinvolvedin cardiovascular regu-
lation By blocking the vasoconstrictor and adosterone
secreting effectsof angiotensinll. TELM dilatesblood
vessalsand reducesblood pressuré™. UnlikeACE in-
hibitors, they do not inhibit the breakdown of brady-
kininand other kinins, andthusareunlikely to causethe
pers stent dry coughwhich commonly complicatesACE
inhibitor therapy. They arethereforeauseful aternative
for patientswho haveto discontinuean ACE inhibitor
because of persstent cough. TELM isofficid inBritish
pharmacopoeid?

COzH

CH, '

Figurel: Chemical structureof TELM

Hydrochlorothiazideischemically 6-chloro-1,1-
dioxo-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-sul -
fonamide, Figure(2). HCT isafirst-line diuretic drug
of the thiazide class that acts by inhibits active chloride
reabsorption at theearly distal tubuleviathe Na-cl co-
transporter, resulting in anincreasein the excretion of

Cl N

N

NH

A A
O/ \0 O/ \O

Figure2: Chemical structureof HCT
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sodium, chloride, and water. Thisreducesthevolume
of the blood, decreasing blood return to the heart and
thus cardiac output and, by other mechanisms, is be-
lieved tolower periphera vascular resistance. HCT is
acaldum-sparing diuretic, meaning it can help the body
get rid of excesswater whilestill kegping calcium,
HCT isofficia in British pharmacopoeid? andin USP
pharmacopoeia?.

Severd andytica procedureshave been proposed
for thequantitativeestimation of TELM andHCT sepa-
rately andin combinationwith other drugs. Linear sweep
polarography®, HPLCP, and UV® methodsfor esti-
meation of TELM donein pharmaceuticd preparationhave
been reported. Hydrochl orothiazidein combinationwith
other drugsisestimated by HPLC", LCand HPTLC-
densitometry®, capillary electrophoresis, capillary
dectro-chromatography’® and spectrophotometric meth-
0dg'¥, Simultaneousestimationof TELM andHCT has
been reported by RP-HPLC'*4 and by TLC-
DENSITOMETERIC and derivative spectrophotom-
etry™. To our knowledge simple and economica ana
lytica method for smultaneousdetermination of TELM
and HCT hasnot beenreported sofar. In thispaper four
new, ssimple methods for simultaneous estimation of
TELM andHCT intablet formulation were devel oped.

EXPERIMENTAL

Apparatus

- SHIMADZU UV-1650 PC, dua beam UV -vis-
ible spectrophotometer with two matched 1 cm
quartz cdls, connected to an IBM compatible per-
sona computer (PC) and an HP-600inkjet printer.
Bundled UV-PC persona spectroscopy software
version (2.21) was used to processthe absorption
and thederivative spectra. The spectral band width
was 0.2 nm with wavel ength scanning speed of
2800nmmin,

- Ratio gpectraweremean centered using MATLAB
7.0 software.

- Chromatographic system used wasAgilent-1100
series comprised of degasser, quaternary pump,
auto injector, column compartment, an ultraviol et
variable wavelength detector (model G1314A,
agilant1100 series) and the system was controlled
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Figure3: Zeroorder absorption spectraof TELM and HCT (each of 6 ug/ml) showing sdlection of four wavelengths(274.27
nm, 308.58 nmfor HCT) and (300nm, 321 nmfor TEL M) for multi-wavelength method

through CHEM STATION SOFTWARE, station-
ary phaseisan CSC- INERTSIL ODS C18 col-
umn (5um, 4.6x150mminterna diameter) analyti-
ca column.

Materials

Puresamples

Standard TELM and HCT werekindly supplied
by ALKAN PHARMA, Cairo, Egypt and used with-
out further purification. Purity was determined by re-
ported HPL C method™*? and found to be 99.95 +0.6
and 100.02 + 0.4 respectively.

Market samples

MICARDISTABLET (B.N 100251) labeled to
contain40mg TELM and 12.5mgHCT was procured
fromtheloca market.

Chemicalsand reagents

All reagentsand solvents used throughout thiswork

wereof analytical puregrade.

- Doubledidtilled water

- Acetonitrile, Methanol are HPLC- grade; E. Merck
(Darmstadt, Germany).

- Ammonium acetate, acetic acid, sodium hydrox-
ide, were HPL C grade- (El Nasr Pharmaceutical
& Chemical Co. Egypt)

Sandard solutions

Sock solutions
Standard stock solution of Telmisartan and Hydro-

Hnalytical CHEMISTRY o

chlorothiazide was prepared by dissolving 10 mg of
each drug separately in 10mL volumetricflask using
0.1N sodium hydroxide as solvent. Stock solutions of
1000 pg/mL were obtained in this manner.

Working solutions

Working standard solutions of concentration 100
ug/mL each were prepared by appropriate dilutions of
stock solutionsby distilled water.

L abor atory-prepared mixtures

For spectrophotometric methods: Accurate
aliquots equivaent to 2-20 ugmL*of TELM were
transferred from itsworking standard solution (100
ugmL?) into aseriesof 10-mL volumetric flasks, fol-
lowed by diquotsequivaent to 2-20 ugmL*of HCT
from itsworking standard solution (100 ugmL*) and
thevolumediluted to mark with distilled water and mixed
well.

For HPL C method: aliquotsequivaent to 1-32
pugmLtboth drugsweretransferred into aseriesof 10-
ml volumetricflasks, from their working standard solu-
tion (100 ugmL*) and thevolumediluted to mark with
mobilephaseand mixed well.

PROCEDURES

Spectrophotometric methods

Method | (Multi-wavelength method)
Standard sol utionsof both TELM and HCT inthe
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range of 2-20 and 2-20 ugmL™, respectively were
separately prepared by appropriate dilutionsof their
respectiveworking standard solutionsin distilled wa
ter and then scanned in the range of 200-400 nm.
Absorbancevauesat 300 nmand 321.nm (for TELM)
and at 274.2 nm and 308.6 nm (for HCT) were mea-
sured. TELM was determined by plotting the differ-
ence in absorbance at 300 nm and 321 nm (differ-
enceiszerofor HCT) against its corresponding con-
centration. Smilarly for determination of HCT, thedif-
ferencein absorbanceat 274.2 nm and 308.6 nm (dif-
ferenceiszero for TELM) was plotted against the
corresponding concentration. The concentrations of
the two drugs were cal culated each from the corre-
sponding calibration curve equation.

Method I (Q-analysismethod)

Standard solutionscontaining 2-20 ugmL* of TELM
and 2-20 ugmL™* of HCT were prepared separately
using distilled water methanol asasolvent. Theabsorp-
tion spectraof the prepared solutionswererecordedin
therange of 200-400 nm and the absorbanceva uesat
280 nm (A ISO) and 274 nm (A max of HCT) were
measured from which the absorptivity va uesfor both
drugs at these sel ected wavel engths were cal cul ated.
The method employs Q va uesand the concentrations
of the studied drugsin the prepared sol utionswere de-
termined by usingthefollowing equations:
Cy=[Q,-Q,/Q,-QIxA/A,
C,=[Q,-Q,/Q,-QIxA/A
WhereC and C arethe concentrations of TELM
andHCT inugmL™, respectively; Q _istheabsorbance
of thesampleat 1,/ absorbance of sampleat A, Q
_istheabsorptivity of TELM at A,/ absorptivity of
TELM at }.,; Q  istheabsorptivity of HCT at 2,/
absorptivity of HCT at A, ; A | istheabsorptivity of
TELM & ;A istheabsorptivity of HCT at A, ; and
A istheabsorbance of theMixtureat i, .

Method 111 (Mean centering of ratio spectra
method)

Standard solutions of TELM equivalent to 2-20
ugmL™*wereaccurately transferred from its standard
working solution (100ugmL™Y) intoaset of 10mL mea-
suring flasks and the volume was adjusted by ditilled
water. The absorption spectra of the prepared solu-

—= Fyll Paper

tionswere recorded in the range of 250-350 nm, di-
vided by the standard spectrum of 2 ugmL*of HCT
and then the obtained ratio spectra were mean cen-
tered. By the same way the spectra of different con-
centrations of standard solutionsof HCT intherange
of 2-20 pgmL™ were recorded. The stored spectra
weredivided by the standard spectrum of 2 pygmIL* of
TELM to obtaintheratio spectrawhichwerethen mean
centered. Cdlibration curvesfor both TELM and HCT
were constructed by plotting the amplitude val ues of
thelr respective mean centered ratio spectraat 302.2
nm and 338.8 nm respectively against their correspond-
ing concentrations.

HPL C method

Chromatogr aphic conditions

(1) CSC-INERTSIL ODSC18 column (5um particle
size, 150 mm length x 4.6 mminternal diameter).

(2) Mobilephase: 0.05M ammonium acetate (pH 6.0):
acetonitrile: methanol (30:45:25v/viv). (Themo-
bile phasewasfiltered using 0.45um membrane fil-
ter and degassed by ultrasonic vibrationsfor 15
min.)

(3) Flow ratewas 1.2 ml/min. at 40°C.

(4) Detector wavelength: 274 nm.

(5) Runtime5.5min

(6) Injectionvolume: 10ul.

Construction of calibration curve

Aliquotsof both TELM and HCT working standard
solution (100pugmL™) equivalent to 1-32 ugmL* were
accuratdy trandferredinto separate seriesof 10-ml volu-
metricflasks, volumewas compl eted with mobilephase.
The prepared sampleswere analyzed using the previ-
oudy mentioned chromatogrgphic conditions. A cdibra
tion curverdating the peak arearatiosof each drug ver-
sustheir corresponding concentrati on were constructed
and theregress on equati onswere computed.

Application in tablet dosageforms

Twenty tablets were weighed and the average
weight was cal cul ated and crushed to afine powder.
An accurately weighed powder sample equivalent to
100 mg of TELM wastransferred to a100 ml volu-
metric flask, dissolved in 10 ml sodium hydroxide,
shaken for 10 min and thevolumewas madeup tothe
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Figure4: Zeroorder absorption spectraof TELM and HCT (each of 6 ug/ ml) showing selection of twowavelengths (HCT

Amax=274nm,|{iso=280nm) for Q-absorption ratio method

25 T T T

20

MCN Value

-10F

- | | I
350 260 270 280 290

| | | | |
300 310 320 330 340 350

Wavelength (nm)
Figure5: Mean centered ratiospectraof TELM (2-20ug/ml) using 2ug/ml of HCT asadivisor and digtilled water asablank

mark with distilled water. Thesolutionwasthenfiltered
by WHATMAN filter paper no41. The solution was
diluted to the same concentrations of working standard
solutionsand the general proceduresunder linearity
were followed. The validity of the methods was as-
sessed by applying the standard addition technique.

RESULTSAND DISCUSSION

Spectrophotometric methods

Multi-wavelength method
Thedeve oped multi-wavelength method provides

asimplemethod for selective determination of both
TELM andHCT usingtheir zero order absorption spec-
tra. Theprincipleof thismethod isthat the absorbance
differenceat two pointson the spectraisdirectly pro-
portional to the component of interest, independent on
theinterfering component!®>17, The pre-requisitefor
thismethodisthe sel ection of two wavelengthswhere
theinterfering component showsthe same absorbance
va uewhilethe component of interest showssignificant
differencein absorbancewith concentration®™. Differ-
ent wavelengthsweretried. Using theabsorbanceval-
uesat 300 nm and 321 nm where HCT hasthe same
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absorbance gavethe best selectivity when used for de-
termination of TELM. On the other hand, the absor-
bancevaluesat 274.2 nm and 308.6 nm where chosen
for determination of HCT wherethe best resultswere
obtained, Figure(3). Cdibration curvesfor TELM and
HCT were constructed by plotting the differencein
absorbance va uesat the salected wavelengthsfor each
drug againgt their corresponding concentrations. TELM
and HCT both obeyed Beer Lambert’s Law in the con-
centration ranges of 2-20 ug mL*with good correla-
tion coefficients. Regression equation parametersare
giveninTABLE (4).

Q-analysis(graphical absor banceratio) method

Thismethod depends on the property that for the
substancethat obeysBeer’s Lambert’s law at all wave-
lengths, theratio of absorptivity (or absorbance) vaues
at any two wavel engths are constant, independent on
the concentration or path length. Thisratioisreferred
as Q-ratio. Oneof thetwo selected wavelengthsisan
(1SO-absorptive point and the other isthewavelength
of maximum absorption of oneof thetwo components*®
21, From theoverlain spectraof thetwo drugsand their
mixture, Figure (4), itisevident that TELM and HCT
show |SO-absorptive point at 280 nm; TELM has\
max at 295 nmwhileHCT hasA max at 274 nm. Using
the absorbancevauesat 280 nm (Aiso) and 274 nm (A
max for HCT) gavethebest resultsregarding selectiv-
ity. The absorbance valuesat 280 nm and 274 nm for

—— Fyll Peper

both TELM and HCT intherange of 2-20 ugmL*were
obtained. Absorptivity coefficientsweredetermined for
both drugs and the average values were taken. The
absorptivity valuesand the absorbanceratio were used
to develop thefollowing sets of equationsfromwhich
the concentration of each component inthe samplecan
be calculated:

CTELM =[Q m'Q y/Q x'Q y] xAllel

CHCT =[Q m_Q x/Q y_Q x] xAllAyl

WhereC__ ,, istheconcentrationsof TELM inpgmL™,
C, . istheconcentrationsof HCT inpgmL™; Q _isthe
absorbance of sampleat 1., /absorbance of sampleat
Ao ANA  isthe absorbance of thesampleat A, .

M ean centering of ratio spectra spectrophotomet-
ricmethod (MCR)

To optimizethe devel oped MCR method @2 dif-
ferent parametersweretested. Sincethewavelength
range taken has a great effect on the obtained mean
centered ratio spectra, different wavelengthrangeswere
tested and the best results were obtai ned upon using
wave length ranging from 250-350 and 280-380 nm
for TELM and HCT, respectively. Theeffect of divisor
concentration onthe selectivity was checked by testing
severa concentrations. Thebest resultsregarding sen-
Stivity and selectivity wereobtained uponusing 2 ugmL
1of HCT and 2 ugmL* of TELM asdivisors. To con-
struct the calibration curves of the proposed method,
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Figure6: Mean centered ratiospectraof HCT (2-20 ug/ml) using 2ug/ml of TEL M asadivisor and digtilled water asablank
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Figure7: HPL C chromatogram showingHCT (2.632min) and TEL M (4.706 min)

the absorption spectra of the standard solutions of
TELM with different concentrationswererecorded in
thewavelength range from 250-350 nm and divided
by the standard spectrum of HCT (2 ugmL?). Then,
mean centering of the resulted ratio spectrahas been
obtained and the concentrationsof TELM were deter-
mined by measuring theamplitude val ue of themean
centered ratio spectraat 302.2 nmasshownin Figure
(5). By the sameway, different standard sol utions of
HCT with different concentrationswere recorded and
divided by the standard spectrum of TELM (2 ugmL™)
and theratio spectrawere obtained which werethen
mean centered. Theamplitudevalueat 338.8nminthe
obtained mean centered ratio spectrawere used for
determination of HCT asshownin Figure(6). Thecom-
puted regression parameters for each of the studied
drugsaregivenin TABLE (4).

HPL C method

A high-performanceliquid chromatogragphic method
isdescribedfor thequantitative determination of TELM
and HCT in bulk materia sand in pharmaceutical for-
mulations. All experimenta conditionswereinvestigated
to optimizethe proposed HPL C method. Different col-
umnswereinvestigated; CSC-INERTSIL ODS C18
column (5 um particlesize, 150 mmlength x 4.6 mm
internal diameter) was chosen which gave best resolu-
tion. Whilefor mobile phase, different systemswere
tried for chromatographic separation of TELM and
HCT. Thebest resol ution wasachieved usngamobile
phase consgting of 0.05M ammonium acetate (pH 6.0):
acetonitrile: methanol (30:45:25 v/v/v). Theretention
timewerefoundtobe4.706 and 2.632 minfor TELM
and HCT, respectively, Figure (7). System suitability
was checked by calculating theresol ution, tailing fac-
tor, column efficiency (N). HETP, and the separation

Hnalytical CHEMISTRY o

factor, wherethe system was found to be suitableindi-
cating good resol ution of thecomponents, TABLE (2).
The proposed methods were a so applied for the
determination of thetwo drugsintheir dosageformsand
theresultsobtained wereshownin TABLE (3). Assay
vaidation parametersarepresentedin TABLE (4). The
proposed methodswere compared Satistica ly with the
reported method using phosphate buffer (pH: 3.5): ac-
etonitrile(50:50 v/v) asamohbilephase® and no signifi-
cant differencewas obtained asshownin TABLE (5).

METHODSVALIDATION

Validation of the method has been carried out ac-
cordingto ICH guidelines®!,

Linearity and range

The calibration rangefor TELM and HCT were
established through consderationsof thepractica range
necessary according to adherenceto Beer-Lambert’s
law and the concentration of TELM and HCT present
inthe pharmaceuticd dosageformtogiveaccurate, pre-
ciseand linear results. Linearity rangesof both TELM
and HCT areshownin TABLE (4).

Accuracy

Theaccuracy of the resultswas checked by apply-
ing the proposed methodsfor determination of differ-
ent blind samplesof TELM and HCT and the concen-
trationswere obtained from the corresponding regres-
sion equations. Good percentage recoverieswere ob-
tained and were presented in TABLE (4). Accuracy of
the methodswasfurther assured by applying the stan-
dard addition technique where good resultswere ob-
tained, confirming the accuracy of the proposed meth-
ods, TABLE (3).
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TABLE 1: Determination of thestudied dr ugsin thelabor atory prepar ed mixturesby the proposed methods

Taken amount for

spectrophotometric Taken amount for

HPLC methods

Found recovery %

mix. _Ratio methods
no ot Multi Q-analysis MCR HPLC
TELM HCT ~ TELM HCT  Wavelength
TELM HCT TELM HCT TELM HCT TELM  HCT
1 11 4 4 24 24 9950 10025 9925 100.75 9875 10100 10033 9963
2 2:1 12 6 24 12 10067 9900 10058 9883 10033 9933 10092  102.00
3 1:2 6 12 12 24 9933 9958 10067 9883 9950 10017 9867  100.96
4 321 16 5 32 10 9919 10040 9906 9880 10031 10120 9981  98.90
5 1:32 5 16 10 32 9940 10050 10040 10081 9960 9988 10050  100.47
6  3:1 12 4 24 8 10092 9925 10125 9900 10083 9950 9946  100.88
71 4 12 8 24 10050 9875 10175 9942 10050 9858 10200 10188
8 1:1 10 10 2 32 9900 9980 9930 10090 10150 9960 9953 10113
en- 5 CITCR I A
: 0660 0991 - : : : :

*Corresponding to their ratio in pharmaceutical formulation

TABLE 2: Parameter srequired for system suitability test for HPL C method

Parameters TELM HCT Refer ence value”"®
Resolution (R) 7.47 - R>0.8
Relative retention (o) time (selectivity) 1.79 - >1
Number of theoretical plates (N) 2641 3134 increaseswith efficiency of the separation
Tailing factor (T) 0.92 0.86 T=1foratypical symmetric peak
(HETP) 0.006 0.005 Thesmalerthevalue, the higher the column efficiency
TABLE 3: Determination of TELM and HCT in their pharmaceutical for mulation and application of standard addition
technique
Phar maceutical Multi wavelength Q-analysis MCR HPLC
preparation TELM HCT TELM HCT TELM HCT TELM HCT
MICARDIS®
tebletsl 9996  99.39 977 10006 10009 10013  99.59
(CONTAIN 40 MG | J 100.08 ' i i : '
TELM+12.5 HCT) +0.861 +0.923 +1126 +1.041 +0.962 + 1.087 +1.118 +1.368
B.N 100251
;Setcaﬁgargeadd'“onu 9969 9994 10042 9943  99.93 9960 10080  99.65
q +0.925 +1.005 +1.234 +1.15 +1.102 +1.311 +1.271 +1.443
Mean + S.D
a Average of six determinations; b Average of three determinations
Precision Intermediate precision
Repeatability Theprevious procedureswere repested inter daily

Three concentrationsof TELM and HCT (8, 10,
12 ngmL*t) wereandyzed threetimesintra-daily using
the proposed methods. Acceptable RSD% va ueswere
obtained, confirming the repeatability of the methods,

TABLE (4).

onthreedifferent daysfor theanaysisof thethreecho-

sen concentrations and RSD% val ueswere calcul ated,
TABLE (4).

Specificity

To test the selectivity of the devel oped methods,
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TABLE 4: Assay validation of theproposed methodsfor thedeter mination of TELM and HCT

Multi wavelength Q-analysis MCR HPLC
Parameters
TELM HCT TELM HCT TELM HCT TELM HCT
Differencein  Differencein . Peak amplitude Pesk amplitude
£ (nm) absorbance absorbance 280 nm (+is0) and 274 nm 274 nm
’ between 300  between 274 (+4max for HCT) 302.2 nm 338.nm
and 321 nm and 308 nm
Beerslaw
range 220ugml - 2-20ugml 5 56 ymi 220ugml  2-20ugm 2-20ugm  232ugml - 2-32ug/ml
C=(Qm- C=(Qm-

_ 1.181/0.941-  0.941/1.181- y= y= y= y=
Regression Y=0.0454X+  ¥=0.052X+ 1.181) 0.941) 0.9726X+0.059 0.7322X+0.042 4335.1X+574.9 9321.4X-
equation 0.0024 0.0029 XAL/0.0547  xA1/0.0547 4 8 2 74553
Correlation 0.9996 09999 ... 0.9998 0.9998 0.9996 0.9995
Coefficient
ﬁfc“racsyD 99720553 10025+0.614 99.04+0.845 100.71+0.847 99.86+0.587 99.91+0.869 100.69+ 1.074 99.44 = 0.999

*

LOD* | 0.53 0.28 0.53& 0.35 0.56 & 0.35 0.40 0.39 0.33 0.32
(ngmL™)

LoQ* 1.62 0.84 162 & 1.07 171& 1.07 1.22 1.19 0.99 0.98
(ngmL™)
Precision
Repeatability 0.568 0.86 0.258 0.351 0.370 0.328 0.621 0.567
Intermediate 0.942 0.86 0.430 0.554 0.516 0.560 0.857 0.834
precision

*Limit of detection and quantitation weredetermined by; LOD =(SD of response/dope) X 3.3, LOQ =(SD of response/dope)
X 10.
TABLE5: Satigtical analyssof theresultsobtained by the proposed methodsand ther eported method
Multi -wavelength method Q-analysis MCR HPLC Reported HPL C method**
par ameters
TELM HCT TELM  HCT TELM HCT TELM HCT TELM HCT

Mean 99.72 100.25 99.04 10071  99.86 9991  100.69  99.44 99.65 100.24

SD 0.553 0.614 0.845 0847 0587 0869 1074  0.999 1.232 1.134

N 6 6 6 6 6 6 6 6 5 5
Variance 0.306 0.377 0714 0717 0345 0755 1153  0.998 1518 1.286

[ C
(Sztuzdgg s test 0117 0018 0938 0765 0349 0533 1477 1231
F-value® (5.19) 4.961 3411 2126 1794 4400 1703 1317 1289

C The value in the parenthesis are the corresponding theoretical values of t and F at (p= 0.05); ** Reported RP-HPLC method
using phosphate buffer (pH: 3.5): acetonitrile (50:50 v/v) as a mabile phase with UV detection at 271 hm

they wereapplied for analysis of number of laboratory
prepared mixturescontaining TELM and HCT indif-
ferent ratioswithinther linearity ranges. Thegood per-
centage recoveries and low RSD% values shownin
TABLE (2), confirming the high sel ectivity of the sug-
gested methods.

CONCLUSION
Four ssimple, specific and accurate methods have

been devel oped and validated for s multaneous deter-
mination of TELM and HCT in pureform, laboratory

prepared mixturesand combined dosageform. Thede-
veloped multi-wave ength analysi sand Q-method dif-
fer from thereported spectrophotometric onesin using
zero order absorption spectraand no derivetization, so
signal to noiseratio is enhanced. Also they aretime
consuming and cost-effective. M oreover, the devel oped
MCR method hasadvantages over the published meth-
odsin being more simple, rapid and data processing
step isnot time consuming asit does not need the ap-
plication of complex agorithms. Also, it doesnot need
derivativestepsand sosignd to noiseratio hasenhanced.
Ontheother hand, the devel oped RP-HPL C method
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hasadvantageover other published methodinusing 15
cm column which save 40% of solvent and 40% of
time (runtimeof 5.5 min) compared to other published
method that use 25 cm column. Moreover, TELM is
very lipophilic drug and so operating at high (pH 6.0)
enables (-COOH of TELM) to give carboxylateanion
(-COO) soit becomelesslipophilic and elute more
rapidly, and al so the devel oped RP-HPLC useamix-
ture of acetonitrile and methanol asorganic modifier
and therefore decrease the percentage of acetonitrile
whichisvery expensive and toxic solvents compared
to methanol.
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