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ABSTRACT

A simple, fast and precise reversed phase high performance liquid chro-
matographic method is developed for the simultaneous determination of
Hydrochlorthiazide and Telmisartan using Ramipril asaninternal standard.
Chromatographic separation of the two drugs was performed on a Inertsil
ODS-3V, C, column (250mm x 4.6 mm, S5um) as stationary phase with a
mobile phase comprising of Buffer*: Acetonitrile (60:40) Buffer*: 0.05M
KH,PO,+0.1% Triethylamine, pH to 4.3 with OrthophosphoricAcid, filtered
and degassed, at aflow rate of 1.5mL/min,column temperature at 40°C and
UV detection at 210nm. The proposed method was validated for linearity,
accuracy, precison, LOD, LOQ. Linearity, accuracy and precision werefound
to beacceptable over the rangesof 128-192ug/mlL for Telmisartan, 40-60ug
/mL for Hydrochlorthiazide. It can be conveniently adopted for routine
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INTRODUCTION

Hydrochlorthiazideis2H-1,2,4-Benzothiadiazine-
7-sulfonamide,6-chloro-3,4-dihydro-,1,1-dioxide. 6-
Chloro-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-
sulfonamide 1,1-dioxide, C.H,CIN.O,S,, Hydrochloro
thiazide is a thiazide diuretic. The thiazides are
moderately potent diureticswhich act at the proximal
end of the distal tubule causing a decrease in
regbsorption of eectrolytesand anincreasein excretion
of sodium and chlorideionswith accompanying water
loss. Thehypotensveeffect ispossibly dueto adecrease
inperipherd res stance. They aregenerdly not effective
in adultswith a creatinine clearance of <30ml/min.
Telmisartanis4|(1,4-Dimethyl-2'-propyl[2,6-bi-1H-
benzimidazol]-1'-yl)methyl][1,1'-biphenyl]-2-
carboxylic acid, C,,H, N,O,. Telmisartan is an

insurmountableangiotensin || subtype-1 (AT1) receptor
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antagonist.

The structures of these two drugs are shown in
figure 1. One such combination contains 12.5mg of
Hydrochlorthiazideand 40mgof Temisartan. Itiswiddy
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Telmisartan (C33H 30N402)
Figurel: Sructuresof hydrochlorthiazideand telmisartan
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used ascombination therapy against hypertension. The
literature revea ed no method wasavailablefor smul-
taneous determination of thesetwo drugsin such phar-
maceutica preparationsby HPLC. Thereforean HPLC
method was developed for determination of
Hydrochl orthiazideand Telmisartan fromtheir combined
dosageform(>14, Themethod describedissmple, fast,
precise and accuratefor smultaneous determination of
Hydrochl orthiazideand Telmi sartan from pharmaceuti-
cal preparation.

Chemicalsand reagents

Standardswere supplied from Hetero LabsLtd.,
Mumbal, India. TELPRESH manufactured by Piramd
Healthcare Limited, Indiawas procured from the mar-
ket. Acetonitrile, Triethylamine and orthophaosphoric
acidwerefrom Qualigens. Doubledistilled water was
employed throughout thework. All dilutionswere per-
formed in standard volumetric flasks.

EXPERIMENTAL

Method development and optimization of chro-
matogr aphic conditions

To develop asuitable LC method for theanalysis
of Hydrochlorthiazideand Tdmisartanintheir combined
dosageform, different mobile phasesweretried. The
criteriaemployed for sel ecting the mobile phasefor the
analysesof thedrugswere cost involved, timerequired
for theanaysis, better separation of drugs. Chromato-
graphic separationwaspreformed withWatersAlliance
system performance liquid chromatography having
HPLC quarternary pump, equi pped with auto sampler
and aphoto-diode array detector. The uv spectrum of
all thethree drugswere scanned on photo diode array
detector for sel ecting the working wavel ength. Peak
purity of al thethree drugswere checked using photo
diode array detector. Chromatograms and datawere
recorded by means of Empower software. An Inertsil
ODS3, C18 column (250mm x 4.6 mm, 5 um par-
ticle) wasused for theanalysis.

Themobile phasecomprising of Buffer* : Acetoni-
trile (60:40) Buffer* : 0.05M KH,PO,+0.1%Triethy-
lamine, pH to 4.3 with OrthophosphoricAcid, filtered
and degassed., at aflow rateof 1.5mL/min,columntem-
perature at 40°C and UV detection at 210nm, 20 puL
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Figure2: Chromatogram of telmisartan and hydrochlor
thiazide with Ramipril(internal standard) in standard
preparation
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Figure3: Chromatogram of Telmisartan and hydrochlor
thiazidewith Ramipril(inter nal gandard) in sampleprepa-
ration

of samplewasinjected in thechromatographic system
and for smultaneous determination of thetwo drugs.

A typical HPLC chromatogram for s multaneous
determination of Hydrochlorthiazideand Telmisartan
from pharmaceutical formulationisshowninfigures2
and 3.

A typical HPTLC chromatogram for simultaneous
determination of Hydrochlorthiazideand Telmisartan
from pharmaceutical formulationisshowninfigures1
and 2.

Prepar ation of standard stock solutions

Thestock solution of Hydrochlorthiazide (500 ug/
mL) was prepared by dissolving 50.0 mg of
Hydrochlorthiazide (99.7 %) in mobile phasein astan-
dard 100mL volumetricflask (solutionA). Internd stan-
dard (Ramipril) stock solution (1000ug/mL) was pre-
pared by dissolving 200.0mg of Ramipril inmobilephase
inal00mL standard volumetric flask(stock B).

Working standard solution

Telmisartan (160ug/mL) wasprepared by adding
40.0 mg of Telmisartan (99.5 %) into a250ml volu-
metric flask, into thisflask transfer 25.0 mL of stock
solutionsA and 25ml of stock solution B and add mo-
bile phaseto dissolve Telmisartan and dilute up to the
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mark with mobile phase.

Samplepreparation

Transfer about 1 Tabl et weight equiva ent powder,
accurately weighed to a250 ml volumetric flask; add
200 ml of diluent sonicatefor 15 minutesand diluteto
volumewith mobilephase.

RESULTSAND DISCUSSION

System suitability

System suitability testsare used to verify that the
reproducibility of the equipment is adequate for the
analysisto becarried out. System suitability testswere
performed as per the USP 31 to confirm the suitability
and reproducibility of thesystem. Thetest wascarried
out by injecting 20-uL standard solutions of
Hydrochlorthiazideand Telmisartan of strengths50ug/
mL and 160ug/mL respectively using Ramipril asan
internal standardinfivereplicates. TheRSD va uesof
Hydrochlorthiazide and Telmisartanwere 0.5and 0.7
respectively. TheRSD valueswerefound to be satis-
factory and meeting the requirementsof USP 31 (RSD
lessthan 2.0 %). Theoretical plates, resolution, tailing
factor weredetermined and are presentedin TABLE 1.
Linearity

Linearity waseva uated by andys sof working san-
dard solutions of Hydrochl orthiazide and Telmisartan
of seven different concentrations?3. Therangeof lin-
earity wasfrom 40 - 60 ug/mL for Hydrochlorthiazide
and 1280-192 pg/mL for Telmisartan. The peak area
ratio and concentration of each drug was subjected to
regression analyssto ca culatethecalibration equations
and correlation coefficients. Theregression dataob-
tained for the two pharmaceuticalsarerepresented in
TABLE 2. Theresult showsthat with-inthe concentra-
tion range mentioned above, there was an excellent
correlation between peak arearatio and concentration
of eachdrug.

Limit of detection and limitsof quantitation

Thelimit of detection (LOD) andlimit of quantitation
(LOQ) wereestablished at signal-to-noiseratio of 3:1
and 10:1 respectively?®. The LOD and LOQ of
Hydrochlorthiazide and Tel mi sartan were experimen-

TABLE 1: Result of system suitability

Parameters Ragg))rll Hydrochlorthiazide Telmisartan
Resolution 5.20 - 12.0
Tailing factor 1.16 1.06 1.21
TABLE 2: Results of linearity
Slope | nter cent Correlation
Analyte (megn) (meaﬁg) coefficient
(r?) (n=7)
Hydrochlorthiazide  0.0087 0.157 0.9996
Telmisartan 0.0035 0.125 0.9997

TABLE 3: Results of assay experiment
Hydrochlorthiazide Telmisartan

Drug found in mg/mL

12.46 40.21
(mean)
Mean % 99.68 100.53
RSD 0.55 0.46

TABLE 4: Accuracy of the method
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Hvdrochlo- 125 0 125 123 022 984 +0.78
r}':hiazi de 125 125 13.7513.78 0.29 100.21 +0.22
125 250 15.00 14.95 0.35 99.67 +0.45
125 3.75 16.25 16.20 0.42 99.69 +0.42
40 0 400 39.8 0.24 99.50 +0.44
Telmisartan 40 40 440 438 0.28 99.55 +0.38
40 80 480 47.6 042 99.17 +0.28
40 120 520 515 0.37 99.04 +0.68

taly determined by six injectionsof eechdrug. TheLOD
of Hydrochlorthiazide and Telmisartan werefound to
be 0.5ug/mL and 0.1ug/mL respectively. The LOQ of
Hydrochl orthiazide and Telmisartan werefound to be
5.0ug/mL and 1.0ug/mL respectively.
Precision

Repeatability was studied by carrying out system
precision. System precision was determined fromre-
sultsfor six replicateinjections of themixed standard
solutiong®. Therdativestandard deviationswereless
than 2% for thetwo drugs. Method precision wasde-
termined from resultsfrom ten independent determina-
tions at 100% of the test concentrations of Hydro
chlorthiazide and Tdmisartan inthe product. TheRSD
were0.62 and 0.38 respectively. Refer TABLE 3.

Accuracy

To study accuracy of themethod, recovery experi-
ment wascarried out by applying the standard addition
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method. A known quantity of each drug substance cor-
responding to 100%, 110%, 120% and 130% of the
label claim of each drug was added, to determineif
therearepogtiveor negativeinterferencesfrom excipi-
ents present in theformulation®. Each set of addition
wasrepeated threetimes. The accuracy was expressed
asthe percentage of analytesrecovered by the assay.
TABLE4 ligtstherecoveriesof thedrugsfrom aseries
of spiked concentrations. The results indicate the
method ishighly accuratefor s multaneous determina:
tion of thethreedrugs.

DISCUSSIONAND CONCLUSION

Several mobile phases such as water-methanol,
water-acetonitrileindifferent ratiosweretried but good
peak shape and good resolution between
Hydrochlorthiazide, Ramipril and Telmisartan wasob-
served using themobile phase mentioned in chromato-
graphic conditions. Themethod after being completely
validated showed sdtisfactory datafor all the method
validation parameters. The method was found to be
specific. Thelow values of %RSD for Method preci-
sion suggested that the method is precise. Linearity
evaluated for the anal yte peak showed agood linear
response over awiderange of concentration. Thelin-
earity, precision, accuracy of the method provesthat
themethod isspecific, accurate,easily reproducibleand
can be used for simultaneous determination of
Telmisartan and Hydrochl orthiazidefrom pharmaceti-
cal preparations.
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