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ABSTRACT

Forced degradation studies were carried out for

Telmisartan and Hydrochlorothiazide under different stress

conditions like acidic, alkaline, oxidation, reduction,
thermal, and photostability condition and found that
degraded peaks did not interfere with the peaks of the drug
under the study. Hence the developed and now validated
stability-indicating HPLC method can be used routinely for
the simultaneous determination of Telmisartan and
Hydrochlorothiazide in both bulk drugs and marketed

formulations (tablets).
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INTRODUCTION:

The forced degradation studies for Telmisartan and Hydrochlorothiazide were carried out to
analyze the degree of degradation, to study whether the degraded products interfere with the

actual drugs, and can be determined or analyzed by the same HPLC method developed.

The degradation of standard Telmisartan and Hydrochlorothiazide was carried out under
various stress conditions such as acidic medium, basic medium, oxidation and thermal

condition (60°C), and Photostability condition.
Instrument Specification:

Chromatographic Conditions for Sample Analysis

SHIMADZU UFLC-2000 Prominence LC-20AD Binary
Instrument ]
Gradient System SPDM 20 A Detector
Injector Rheodyne
Column Enable c-18 G column 250x4.6mm , S5um
Detector PDA Detector
Flow rate 1.0 ml/min
Injection volume 20pL
) Acetonitrile: Potassium di hydrogen phosphate(60:40);
Mobile Phase
pH3.0
Detection Wavelength 282 nm

Reagents and Chemical:

1. Acetonitrile, HPLC grade (Sd Fine-Chem Ltd)

2. Potassium Dihydrogen phosphate (Thermo Fisher Scientific India Pvt. Ltd, Mumbai)
3. Millipore water

4. Telmisartan (Hetero Pharma)

5. Hydrochlorothiazide (Aurobindo Pharma)

Citation: Guna Mallikarjuna et al. Jcpr.Human, 2022; Vol. 14 (4): 48-71.



www.jcpr.humanjournals.com

Degradation studies of Telmisartan and Hydrochlorothiazide in Acidic Condition:

Telmisartan and Hydrochlorothiazide were subjected to forced degradation in the acidic
medium in presence of 0.1N HCI and heated at 60°C for a period of 4 hrs.

Preparation of 0.1N Hydrochloric acid: 8.5 ml of concentrated hydrochloric acid was
taken in a 1000ml volumetric flask and diluted to mark with water.

Procedure:

25mg each of Telmisartan and Hydrochlorothiazide was weighed and transferred into two
separate 25 ml volumetric flasks and subjected to stress conditions in 2 ml of 0.1N HCI. The
subjected solution was injected and the degradation was not found for 4 hrs. Further, the
above solution was subjected to heat at 60°C for a period of 4 hrs. The volume was made up
to 25 ml with mobile phase (1000pg/ml).5ml of the above solution was diluted to 50ml in a
volumetric flask with the mobile phase to get the concentration of 100pg/ml. At different
time intervals, the sample aliquots were withdrawn at 2 and 4 hr and then neutralized with 2
ml of 0.1N NaOH. Take 2ml of each resulting solution (100pg/ml) and mixed in a separate
flask.

20uL of these degraded solutions were injected into a chromatograph along with the control.
The peak areas and the chromatograms obtained for Telmisartan, Hydrochlorothiazide, and
degraded products were recorded. The % of degradation was calculated. The results obtained
are presented in Table No. 21 & 22 (Page N0.100) and Fig. 25 a, b & ¢ (Page No. 101 &
102).

Degradation studies of Telmisartan and Hydrochlorothiazide in Alkaline Condition:

Telmisartan and Hydrochlorothiazide were subjected to forced degradation in the alkaline

medium in presence of 0.1N NaOH and heated at 60°C for a period of 4 hrs.

Preparation of 0.1N sodium hydroxide: 4 g of sodium hydroxide pellets were taken in
1000 ml volumetric flask and dissolved with water and volume was made to 1000 ml with

water.
Procedure:

25 mg each of Telmisartan and Hydrochlorothiazide was weighed and transferred into two

separate 25 ml volumetric flasks and subjected to stress conditions in 2ml of 0.1N NaOH.
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The subjected solution was injected without heat at 0, 2, and 4 hr, and didn’t find out the
degradation. Further went for heated at 60°C for a period of 4 hrs. The volume was made up
to 25ml with mobile phase (1000ug/ml).5ml of the above solution was diluted to 50ml in a
volumetric flask with the mobile phase to get the concentration of 100pg/ml. At different
time intervals, the sample aliquots were withdrawn at 2 and 4hr and then neutralized with
2ml of 0.1N HCI. Take 2ml of each resulting solution (100ug/ml) and mixed in a separate
flask.

20uL of these degraded solutions were injected into a chromatograph along with the control.
The peak areas and the chromatograms obtained for Telmisartan, Hydrochlorothiazide, and
degraded products were recorded. The % of degradation was calculated. The results obtained
are presented in Table No. 23 & 24 (Page No0.103) and Fig. 26 a, b, & ¢ (Page No0.104 &
105).

Degradation studies of Telmisartan and Hydrochlorothiazide in Oxidation condition:

Telmisartan and Hydrochlorothiazide were subjected to force degradation in a 3% v/v

solution of hydrogen peroxide (oxidizing medium).

Preparation of 3% Hydrogen peroxide: 10ml of 30%Hydrogen peroxide was taken in 100

ml volumetric flask and dissolved with water and volume was made up to 100 ml with water.
Procedure:

25mg each of Telmisartan and Hydrochlorothiazide was weighed and transferred into two
separate 25ml volumetric flasks and subjected to stress conditions in 2ml of 3% v/v hydrogen
peroxide. The subjected solution was injected without heat at 0, 2, and 4 hr, and didn’t find
out the degradation. Further went for heated at 60°C for a period of 4 hrs. The volume was
made up to 25 ml with mobile phase (1000ug/ml).5ml of the above solution was diluted to 50
ml in a volumetric flask with the mobile phase to get the concentration of 100pg/ml. At
different time intervals, the sample aliquots were withdrawn at 2 and 4 hr. Take 2ml of each

resulting solution (100pg/ml) and mixed in a separate flask.

20uL of these degraded solutions were injected into a chromatograph along with the control.
The peak areas and the chromatograms obtained for Telmisartan, Hydrochlorothiazide, and

degraded products were recorded. The % of degradation was calculated.
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Degradation studies of Telmisartan and Hydrochlorothiazide in Thermal conditions:

Thermal degradation studies for standard drugs Telmisartan and Hydrochlorothiazide were
carried out in a dry hot air oven at 60°C for 2 days by exposing the standard drug of 1 mm

thickness in a Petri dish.
Procedure:

Standard Drug Telmisartan and Hydrochlorothiazide were subjected to dry heat condition, at
60°C in a Petri dish. At different time intervals of 24hrs and 48hrs, accurately 25 mg each of
Telmisartan and Hydrochlorothiazide was weighed into two separate 25 ml volumetric flasks,
dissolved in a few drops of mobile phase, and finally, the volume was made up to 25ml with
mobile phase (1000ug/ml). 5ml of the above solution was diluted to 50ml in a volumetric

flask with the mobile phase to get a concentration of 100pug/ml.

20uL of these degraded solutions were injected into a chromatograph along with the control.
The peak areas and the chromatograms obtained for Telmisartan, Hydrochlorothiazide, and

degraded products were recorded. The % of degradation was calculated.

Degradation Studies of Telmisartan and Hydrochlorothiazide in Photostability
Condition (UV light):

Photostability degradation studies for standard drugs Telmisartan and Hydrochlorothiazide
were carried out in a photostability chamber by exposure to UV light in a Petri dish (Imm

thickness).
Procedure:

Standard Drug Telmisartan and Hydrochlorothiazide were exposed to UV light in a Petri
dish. At different time intervals of 24 hrs and 48 hrs, accurately 25mg each of Telmisartan
and Hydrochlorothiazide, was weighed into two separate 25ml volumetric flasks, dissolved
in a few drops of mobile phase, and finally, the volume was made up to 25ml with mobile
phase (1000pg/ml). Sml of the above solution was diluted to50ml in a volumetric flask with

the mobile phase to get the concentration of 100ug/ml.

20uL of these degraded solutions were injected into a chromatograph along with the control.
The peak areas and the chromatograms obtained for Telmisartan, Hydrochlorothiazide, and

degraded products were recorded. The % of degradation was calculated.
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Forced Degradation Studies for Telmisartan and Hydrochlorothiazide:

Forced degradation studies for Telmisartan and Hydrochlorothiazide were carried out in

acidic, alkaline, oxidation, thermal, and UV condition.

5.4.1. Degradation Studies of Telmisartan and Hydrochlorothiazide in Acidic

Condition:

Forced degradation studies for Telmisartan (100 pg/ml) and Hydrochlorothiazide (100
pg/ml) was carried out in 0.1N HCI and heated at 60°C for a period of 4 hrs.

Degradation Data for Telmisartan in Acidic Condition

Room Temperature
Sr Time interval
Peak Concentration % Assay
No (hrs)
Area* (ng/ml)
1 Control 2104288 101.27 101.27
2 2 2015039 97.03 97.03
3 4 1991829 95.93 95.93

*Average of three readings

Degradation Data for Hydrochlorothiazide in Acidic Condition

Room Temperature
Sr Time interval
Peak Concentration % Assay
No (hrs)
Area* (ng/ml)
1 Control 1418961 102.51 102.51
2 2 1400834 101.16 101.16
3 4 1298366 93.53 93.53

*Average of three readings
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Chromatograms of Telmisartan and Hydrochlorothiazide in Acidic Condition:
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(c) Chromatogram for TEL and HCTZ in Acidic Condt at 60°C 4 hr
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Report:

The acidic degradation of standard Telmisartan drug in 0.1 N HCI was found to be Non-

degraded for 4hrs and in heating conditions degraded was found to be 6.24 % at the 4™ hour.

The acidic degradation of standard Hydrochlorothiazide drug in 0.1 N HCI was found to be
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Non-degraded for 4hrs and in heating conditions degraded 8.98 % at the 4™ hour

Degradation

Condition:

Forced degradation for Telmisartan and Hydrochlorothiazide were carried out in 0.1N NaOH

Studies of Telmisartan and

and heated at 60°C for a period of 4 hrs.

Hydrochlorothiazide

Degradation Data for Telmisartan in Alkaline Condition

in Alkaline

o Room Temperature
Sr Time interval :
Peak Concentration % Assay
No (hrs)
Area* (ng/ml)
1 Control 2142977 103.10 103.10
2 2 2003315 96.47 96.47
3 4 1896615 91.41 91.41
*Average of three readings
Degradation Data for Hydrochlorothiazide in Alkaline Condition
o Room Temperature
Sr Time interval :
Peak Concentration % Assay
No (hrs)
Area* (ng/ml)
1 Control 1430285 103.36 103.36
2 2 1403345 101.35 101.35
3 4 1371331 98.97 98.97

*Average of three readings
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Chromatograms of Telmisartan and Hydrochlorothiazide in Alkaline Condition:
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(c) Chromatogram for TEL and HCTZ in Alkaline Condt at 60°C 4 hr
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Report:

The alkaline degradation of standard Telmisartan was found to be Non-degraded for 4hrs and
in heating conditions degradation was found to be 11.69% degraded in 0.1IN NaOH at the 4™

hour.

Whereas the degradation of standard drug Hydrochlorothiazide in alkaline medium was
found to be Non-degraded for 4hrs and in heating condition degradation was found to be 4.39
% degraded in 0.1N NaOH at 4" hour.

Degradation Studies of Telmisartan and Hydrochlorothiazide in Oxidation Condition:

Forced degradation for Telmisartan and Hydrochlorothiazide was carried out in 3%

Hydrogen peroxide.

Degradation Data for Telmisartan in Oxidation Condition

Room Temperature
Sr Time interval
Peak Concentration % Assay
No (hrs)
Area* (ng/ml)
1 Control 2098671 101.0 101.0
2 2 2021429 97.33 97.33
3 4 1792875 86.49 86.49

*Average of three readings

Degradation Data for Hydrochlorothiazide in Oxidation Condition

o Room Temperature
Sr Time interval i
Peak Concentration % Assay
No (hrs)
Area* (ng/ml)
1 Control 1491840 107.94 107.94
2 2 1217964 87.54 87.54
3 4 1006735 71.81 71.81

*Average of three readings
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Chromatograms of Telmisartan and Hydrochlorothiazide in Oxidation Condition:
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(c) Chromatogram for TEL an HCTZ in Oxidation Condt at 60°C 4hr
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Report:

The oxidation degradation of standard Telmisartan was found to be non-degraded for 4hrs
and in heating condition degradation was found to be 14.51% degraded in oxidation

condition at 4™ hour.

Whereas the degradation of standard drug Hydrochlorothiazide in oxidation condition was
found to be non-degraded for 4hrs and in heating condition degradation was found to be
36.13 % degraded in oxidation condition at 4™ hr giving rise to a degraded peak at the

retention time of 2.675 min.

Degradation Studies of Telmisartan and Hydrochlorothiazide in Thermal Condition at
60°C:

Thermal degradation studies for Telmisartan and Hydrochlorothiazide were carried out in a

hot air oven at 60°C for two days.

Degradation Data for Telmisartan in Thermal Condition

Room Temperature
Sr Time interval
Peak Concentration % Assay
No (hrs)
Area* (ng/ml)
1 Control 2118092 101.92 101.92
2 24 2035040 97.98 97.98
3 48 1804188 87.02 87.02

*Average of three readings

Degradation Data for Hydrochlorothiazide in Thermal Condition

. Room Temperature
Sr Time interval : 0
No (hrs) Peak Concentration Yo Assay
Area* (ng/ml)
1 Control 1430348 103.36 103.36
2 24 1342115 96.79 96.79
3 48 1239373 89.142 89.142

*Average of three readings
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Chromatograms of Telmisartan and Hydrochlorothiazide in Thermal Condition:
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(b) Chromatogram for TEL and HCTZ in Thermal Condt after 60°C at 24hrs
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(c) Chromatogram for TEL and HCTZ in Thermal Condition after 48 60°C hrs
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Report:

The Thermal degradation of standard Telmisartan was found to be 14.9% degraded in

Thermal conditions at 48 hours, at 60°C.

The Thermal degradation of standard Hydrochlorothiazide was found to be 14.21% degraded
in Thermal conditions at 48 hours, at 60°C.

Degradation Studies of Telmisartan and Hydrochlorothiazide in Photostability

Condition:

Photostability degradation studies for Telmisartan and Hydrochlorothiazide were carried out
in the Photostability chamber by exposure to UV light for 48 hrs. The data obtained are

presented below:

Degradation data for Telmisartan in Photostability Condition

o Room Temperature
Sr Time interval i
Peak Concentration % Assay
No (hrs)
Area* (ng/ml)
1 Control 2113087 101.68 101.68
2 24 2039582 98.19 98.19
3 48 1801735 86.91 86.91

*Average of three readings

Degradation Data for Hydrochlorothiazide in Photostability Condition

o Room Temperature
Sr Time interval i
Peak Concentration % Assay
No (hrs)
Area* (ng/ml)
1 Control 1424683 102.94 102.94
2 24 1378421 99.49 99.49
3 48 1243726 89.46 89.46

*Average of three readings
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Chromatograms of Telmisartan and Hydrochlorothiazide in Photo stability Condition:
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(b) Chromatogram for TEL and HCTZ in Photostability Condition after 24 hrs
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(c) Chromatogram for TEL and HCTZ in Photostability Condition after 48 hrs
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Report:

The Photostability degradation of standard Telmisartan was found to be 14.77% degraded in
Photostability conditions at 48 hours.

The Photostability degradation of standard Hydrochlorothiazide was found to be 13.48%
degraded in the Photostability condition at 48 hours.

DISCUSSION AND SUMMARY

The market is flooded with various combinations of drugs for the treatment of disease and
simultaneous estimation of such combinations in a dosage form plays a very important role in
the field of pharmacy. One such combination is Telmisartan and Hydrochlorothiazide which
is widely used in the treatment of Antihypertensive and Diuretic. Telmisartan and
Hydrochlorothiazide combination dosage forms are marketed as Telma-H, CRESAR-H,
INDITEL H, SARTEL-H, TALY-H, TARGIT-H.

From the literature survey, it was found that many methods had been reported for the
determination of Telmisartan and Hydrochlorothiazide individually and in combination with
other drugs. In this present research work, it was proposed to develop and validate a stability-
indicating HPLC and UV method for simultaneous estimation of Telmisartan and

Hydrochlorothiazide in bulk drugs and marketed formulations.

A standard drug of Telmisartan (Hetero Pharma) and Hydrochlorothiazide (Aurobindo
Pharma) was obtained from Hyderabad. Telma-H Tablet formulation was purchased from the
local market, Containing 40 mg Telmisartan and 12.5 mg Hydrochlorothiazide.

The objective of the proposed project was to develop and validate a stability-indicating
HPLC and UV method for simultaneous estimation of Telmisartan and Hydrochlorothiazide
in bulk drugs marketed formulation and to carry out the forced degradation of the drugs and

study the effect of degraded products on the development method.

Various combinations of the solvent system in different ratios of mobile phase were tried out
the forced degradation of drugs and study the effect of degraded products on the developed
method. And the mobile phase of Acetonitrile: Potassium dihydrogen phosphate (pH: 3.0) in
the ratio of 60:40 v/v was selected and standardized as it evoked satisfactory resolution and

sharp peaks.
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The overlaid spectrum of standard drugs of Telmisartan and Hydrochlorothiazide showed an
isobestic point at 282 nm, which was selected, standardized, and used as the optimum
wavelength. Various trials were also carried out by altering the flow rates from 0.8 to 1.2
ml/min with the objective to get a good resolution for Telmisartan and Hydrochlorothiazide.
A good resolution and sharp peaks were observed for Telmisartan and Hydrochlorothiazide
at the optimum flow rate of 1.0 ml/min which was selected, standardized, and used for our

further study.

Stability indicating HPLC method was developed for the simultaneous estimation of
Telmisartan and Hydrochlorothiazide using a C-18 column (Enable C-18 G, 250 mm X 4.6
mm, 5 um), mobile phase consisting of Acetonitrile: Potassium dihydrogen phosphate (pH:
3.0) in the ratio of 60:40 Flow rate of 1.0 ml/ min, PDA detection at a wavelength of 282
nm. The retention time of Telmisartan and Hydrochlorothiazide was observed at 5.7 and 3.1
min respectively. The developed method was then validated by using various parameters like

accuracy, precision, linearity, specificity, ruggedness, robustness, etc as per ICH guidelines.
System suitability:

System Suitability Parameters data

System Suitability ) o Acceptance
Telmisartan Hydrochlorothiazide o
Factor Criteria
Tailing factor 1.146 1.350 2
HETP (mm) 13.32 17.50 -
Resolution 14.608 -
Theoretical plates | 11256.398 8570.393 >6000
Asymmetry 0.26 0.57 1

The system suitability parameters were calculated to ascertain the suitability of the proposed
method in the mobile phase of Acetonitrile and Potassium dihydrogen Phosphate (pH: 3.0)
in the ratio of 60:40 Flow rate of 1.0 ml/ min, PDA detection at a wavelength of 282 nm
were injected into the chromatograph.

The number of plates was found to be 11256.39 and 8570.39 for Telmisartan and
Hydrochlorothiazide respectively. The HETP was found to be 13.326 and 17.502 for

Telmisartan and Hydrochlorothiazide respectively, indicating the system suitability of the
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method. The asymmetry factor was calculated statistically and found to be 0.26 and 0.57 for
Telmisartan and Hydrochlorothiazide. The resolution of the method was good as found from
the value of 14.608 indicating good and complete separation of the two components from
each other with the well-defined baseline.

The developed HPLC method was applied for the simultaneous estimation of Telmisartan
and Hydrochlorothiazide in marketed formulation (Telma — H tablets). The % recovery of
Telmisartan and Hydrochlorothiazide was found 97.87 to 100.75% and 95.50 to 98.33 %
respectively. As recovery ranges within the acceptable limits, indicating that the method can
be applied for simultaneous determination of Telmisartan and Hydrochlorothiazide in

marketed formulations (tablets).
Validation of HPLC Method:
Accuracy:

The accuracy was determined through a recovery study of the drugs by spiking the standard
drug of Telmisartan and Hydrochlorothiazide at three different levels 80%, 100%, and 120%

with the previously assayed samples of known fixed concentration.

The percentage recovery was found to be 98.81% to 102.75% for Telmisartan and 99.83%
to 103.85% for Hydrochlorothiazide indicating no interference of excipients in the
developed HPLC method for the determination of Telmisartan and Hydrochlorothiazide, the

percentage recovery was in total agreement with acceptance criteria of 95- 105%.
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Validation Parameters of the HPLC Method

Acceptance
Parameters Telmisartan  Hydrochlorothiazide criteria
No peak was
Specificity No peak was detected detected
LOD (ng/ml) 0.99ng/mi 1.55ng/ml -
LOQ (ng/ml) 3ng/ml 4.7ng/ml -
Linearity & range 4 — 20 pg/mi 4-20 pg/ml -
System 0.340 % 0.461 %
§ Method 0.388 % 0.607 %
8 Inter day 1.17 % 0.527% NMT 2%
Intra day 1.17% 0.306 %
0.8 ml/min 100.19 % 101.45 %
é 1.2 ml/min 101.54 % 101.98 % 90-110 %
2 280nm 101.06 % 100.56 %
2 90-110 %
284 nm 100.07 % 100.55 %
Accuracy (% Recovery) 198.81-102.75 % 99.83-103.85 % 90-110 %
Precision:

The precision of the method and system was determined to study the concordance of data

between the series of measurements.

In system precision, the % RSD value of peak area was found to be 0.340% for Telmisartan
and 0.461% for Hydrochlorothiazide.

In method precision, the % RSD value of peak area was found to be 0.388 % for Telmisartan
and 0.607 % for Hydrochlorothiazide.

The intermediate precision of the method was determined by performing the assay on two
different days (inter-day and intraday) to check the reproducibility. On intraday % the RSD
value of peak area was found to be 1.17 % for Telmisartan and 0.306% for
Hydrochlorothiazide. On inter-day % RSD value of peak area was found to be 0.17 % for
Telmisartan and 0.527 % for Hydrochlorothiazide.
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All the values of % RSD for the precision study obtained were well within the acceptance
criteria of NMT 2%. Thus the proposed method was found to be providing a high degree of
precision and reproducibility.

Specificity:

The specificity of the proposed method was determined by studying the effect of excipients,
impurities, etc at the retention time of Telmisartan and Hydrochlorothiazide. Hence there was
no interference from diluents, excipients, and impurities with the peaks of Telmisartan and

Hydrochlorothiazide, indicating a high degree of specificity for the proposed method.
LOD and LOQ:

The LOD and LOQ were determined by the visualization method. The LOD was determined
to find out the lowest amount of Telmisartan and Hydrochlorothiazide that can be detected
and it was found to be 0.99ng/ml and 1.55ng/ml respectively. The LOQ was determined to
find the lowest amount of Telmisartan and Hydrochlorothiazide that can be quantified and it
was found to be 3ng/ml and 4.7ng /ml for Telmisartan and Hydrochlorothiazide respectively
indicating that the small concentration in micrograms level can be determined with

acceptable accuracy and precision.
Linearity and Range:

The linearity for the drugs by the proposed method was determined to study its ability to
elicit test results that are directly proportional to the concentration of the analyte in the
sample.

Standard solutions in the concentration range of 4 - 20 pg/ml of Telmisartan and
Hydrochlorothiazide in the mobile phase of Acetonitrile: Potassium dihydrogen phosphate
(pH: 3.0) in the ratio of 60:40 Flow rate of 1.0 ml/ min, PDA detection at a wavelength of
282 nm were injected into the chromatograph. From the peak areas obtained the standard

calibration curve was prepared.

The proposed method is found to be linear at the concentration range of 4-20 pg/ml for
Telmisartan and Hydrochlorothiazide respectively. The percentage curve fittings were found
to be 99.9% for Telmisartan and 99.8% for Hydrochlorothiazide.
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Robustness:

The robustness of the method was determined by carrying out the assay after performing

deliberate changes in, flow rate and change in wavelength.

The flow rate was slightly altered from 1.0ml/min to 0.8ml/min and by 1.2ml/min the %
assay for Telmisartan and Hydrochlorothiazide was found to be 100.19%, 101.45%, and
101.54%, and 101.98% respectively.

The wavelength was deliberately changed from 282 nm to 280 nm, and 284 nm the % assay
for Telmisartan and Hydrochlorothiazide was found to be in the range of 101.06 %,
100.56%, and 100.07%0, 100.55% respectively.

All the robustness results indicated that the new method developed was robust and did not
show significant variations on deliberate changes in the mobile phase flow rate and
wavelength indicating a lack of influence on the test results by operational variables for the
proposed method.

Forced degradation studies:

Forced degradation studies were carried out under different stress conditions like acidic,
alkali, oxidation, thermal, and photolytic condition for Telmisartan and Hydrochlorothiazide,

and to study whether the degraded products interfere with the method.
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Forced Degradation Studies for Telmisartan and Hydrochlorothiazide.

RT of
Drug Peak Area Drug Peak Area )
) degraded % Degradation
Degradation | at control at Stress Cond.
o Products
condition
TEL
HCTzZ | TEL HCTzZz |TEL |HCTZ | TEL HCTZ
Acidic 0.1N
Hel 2104288 | 1418961 | 1991829 | 1298366 | ...... | ...... 6.24% | 8.98%
Alkaline 0.1
2142977 | 1430285 | 1896615 | 1371331 | ...... | ...... 11.69% | 4.39%
N NaOH
Oxidation
3% viv 2098671 | 1491840 | 1792875 | 1217964 | ...... 2.67 14.51% | 36.13%
H20:2
Thermal
o 2118092 | 1430348 | 1804188 | 1239373 | ...... | ...... 14.9% | 14.21%
Condition
Photo
. 2113087 | 1424683 | 1801735 | 1243726 | ...... | ...... 14.77% | 13.48%
Stability

In Acidic conditions standard drugs Telmisartan and Hydrochlorothiazide were found to be
6.24% and 8.98% degraded 4™ hour at 60°C heat.

In Alkaline conditions standard drug of Telmisartan and Hydrochlorothiazide was found to
be 11.69% and 4.39% degraded 4™ hour at 60°C heat.

In Oxidative conditions standard drugs of Telmisartan and Hydrochlorothiazide were found
to be 14.51% and 36.13% degraded 4™ hour at 60°C heat.

In Thermal Studies standard drugs of Telmisartan and Hydrochlorothiazide were found to
be 14.9% and 14.21% degraded at 60°C for 48 hr.

In Photostability Studies standard drugs Telmisartan and Hydrochlorothiazide were found
to be 14.77% and 13.48% degraded for 48 hr.

From the degradation studies data, it was found that Telmisartan and Hydrochlorothiazide

were found to be degraded in all stress conditions.
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Telmisartan and Hydrochlorothiazide were found to be Non-degraded for 4hrs at Non-

heating and in heating, the condition was found to be degraded for 4hrs period.

Hence stress testing should be given importance for such a combination of drugs and
quantification of degraded products of such drugs helps us to maintain the quality, safety, and
efficacy of drugs in formulations.

CONCLUSION

An HPLC method was developed for the simultaneous estimation of Telmisartan and
Hydrochlorothiazide in bulk drugs and marketed formulations. The HPLC system used was
SHIMADZU UFLC-2000 Prominence LC-20AD Binary Gradient System. SPDM 20A
detector with Rheodyne injector and Enable C18 G column 250x 4.6mm,5um.Injection
volume of20pL was injected and eluted with the mobile phase of Acetonitrile and Potassium
dihydrogen phosphate (pH3.0 )in the ratio of 60:40 v/v at the flow rate of 1.0ml/min and UV
detection at 282nm. The peaks of Telmisartan and Hydrochlorothiazide were found well

separated with retention times of 5.7 min and 3.1min respectively.

The developed methods were validated for various parameters as per ICH guidelines like
accuracy, precision, linearity, specificity, ruggedness, and robustness. The results obtained
were well within the acceptance criteria for all the parameters. The proposed methods were
applied for the determination of Telmisartan and Hydrochlorothiazide in bulk drug and
marketed formulations (Tablets). The assay results conformed to the label claim of the
formulation. Hence the proposed method can be used for the routine analysis of Telmisartan
and Hydrochlorothiazide in their marketed tablet dosage formulations.

Forced degradation studies were carried out for Telmisartan and Hydrochlorothiazide under
different stress conditions like acidic medium, alkaline medium, oxidation condition, thermal
condition, and photo stability condition. And it was found that the peaks of degraded
products did not interfere with the peaks of the drug under the study. Hence the stability-
indicating HPLC method developed and validated can be used routinely for the simultaneous
determination of Telmisartan and Hydrochlorothiazide in bulk drugs and marketed

formulations (tablets).

The developed methods were validated for various parameters as per ICH guidelines like
accuracy, specificity, LOD, LOQ, linearity, range, and sensitivity. The results obtained were

within the acceptance criteria for the parameter. The proposed methods were applied for the
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estimation of Telmisartan and Hydrochlorothiazide in marketed formulations. The assay
results confirmed the label claim of the formulation. Hence the proposed method was found
to be satisfactory and could be used for the routine analysis of Telmisartan and
Hydrochlorothiazide in their marketed tablet dosage formulations.

REFERENCES:

1. Grimm W. Storage conditions for stability testing in the EC, Japan, and the USA; the most important market
for drug products. Drug Development and Industrial Pharmacy1993,19,(20), 2795-2830

2. Chapman and Hall, Stability Testing. Statistical Design and Analysis of Stability Studies, 9.

3. Singh S, Bakshi M. Development of validated stability-indicating assay methods critical review. J. Pharm.
Biomed. Anal. 2002; 28: 1011-40.

4. http://www.drugbank.ca/drugs/DB004852011 May 21;10:30

5. http://www.drugbank.ca/drugs/DB010602011 May 21;11:00

6. BecketteAH, StenlakeJB .Practical Pharmaceutical Chemistry. The Anthlone Press London.1988; 4:157,
281-307.

7. Suchitra D, Nageswara Rao ABN, Ravindranath A, Madhavendra SS, Jayathirdha Rao V. A validated
method for the simultaneous estimation of Ramipril, Telmisartan, and Hydrochlorothiazide by RP — HPLC in
bulk and the pharmaceutical dosage form. Int J Pharm Pharm Sci 2011; 4(3): 185 — 89.

8. Aniruddha RC et al., Development and validation of an RP-HPLC PDA method for simultaneous
estimation of Hydrochlorothiazide and Irbesartan. Der Pharma Chemica 2010; 2(4): 148 — 56.

9. Shah NJ, Suhagia BN, Shah RR, Shah PB. Development and validation of an HPTLC method for the
simultaneous estimation of Telmisartan and Hydrochlorothiazide in the tablet dosage form. Indian J Pharm Sci
2007; 3: 202 - 05.

10. Meyyanathan SN, Rajan S, Muralidharan S, Birajdar AS, Suresh B. A validated RP — HPLC method for
simultaneous estimation of Nebivolol and Hydrochlorothiazide in the tablet. Indian J Pharm Sci 2008; 9: 687 —
9.

Citation: Guna Mallikarjuna et al. Jcpr.Human, 2022; Vol. 14 (4): 48-71.



