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ABSTRACT

Osilodrostat is a steroidogenesis inhibitor widely used in the management of Cushing’s
syndrome, necessitating the development of reliable analytical methods for routine quality
control and stability assessment. The present study focused on the development and
validation of a simple, rapid, accurate, and stability-indicating RP-HPLC method for the
quantitative estimation of Osilodrostat in bulk drug and pharmaceutical dosage form
following ICH Q2(R2) guidelines. Chromatographic separation was achieved using a YMC
Accura Triart C18 column (250 % 4.6 mm, 5 pum) with a mobile phase comprising 10 mM
ammonium bicarbonate in water and acetonitrile (85:15 v/v) at a flow rate of 0.7 mL/min.
Detection was performed at 245 nm with a runtime of 10 minutes. Under optimized
conditions, Osilodrostat exhibited a sharp and symmetrical peak at a retention time of 3.936
minutes. System suitability studies showed an average peak area of 1268445, theoretical plate
count of 5041, and tailing factor of 1.345 with %RSD for peak area of 0.058%, confirming
excellent precision and chromatographic reproducibility. The method demonstrated linearity
over the concentration range of 1.44-5.4 ug/mL with proportional detector response.
Sensitivity studies produced signal-to-noise ratios of 5.65 for LOD and 11.30 for LOQ.
Accuracy studies at 50%, 100%, and 150% levels showed mean recoveries of 100.83%,
100.46%, and 101.16%, respectively. Robustness studies under varied flow rates and
temperatures showed minimal chromatographic variation. Forced degradation studies
revealed stability under acidic, alkaline, and thermal conditions, while oxidative stress caused

noticeable degradation. The assay of Isturisa tablets showed 101.08% drug content. Overall,
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the developed RP-HPLC method was found to be precise, robust, sensitive, and suitable for

routine analysis and stability studies of Osilodrostat.

KEYWORDS: Osilodrostat, YMC Accura Triart C18, ICH Q2(R2), Cushing’s syndrome,

steroidogenesis inhibitor.

INTRODUCTION

Osilodrostat is a synthetic steroidogenesis inhibitor belonging to the class of
antihypercortisolemic agents, primarily used in the treatment of Cushing’s disease.
Chemically, it is identified as 3-fluoro-4-[(5R)-5H,6H,7H-pyrrolo[1,2-c]imidazol-5-
yl]benzonitrile with a molecular formula of CisHioFNs and a molecular weight of 227.24
g/mol. The drug exhibits moderate lipophilicity (log P 2.18), a pKa of 7.15, and low aqueous
solubility (0.356 mg/mL), with plasma protein binding less than 40%, making it suitable for
oral therapeutic applications. It was approved by the US FDA in March 2020 under the brand
name Isturisa for the management of endogenous Cushing’s syndrome.The pharmacological
activity of Osilodrostat is attributed to its selective inhibition of 11p-hydroxylase (CYP11B1),
a key mitochondrial enzyme responsible for the final step in cortisol biosynthesis. By
blocking the conversion of 11-deoxycortisol to cortisol in the adrenal cortex, the drug
effectively reduces circulating cortisol levels'~, thereby alleviating symptoms associated with
hypercortisolemia such as hypertension, hyperglycemia, obesity, and immunosuppression*?.
Additionally, Osilodrostat exhibits minor inhibitory effects on aldosterone synthase
(CYP11B2), which may influence mineralocorticoid pathways '®!7. The suppression of
cortisol synthesis results in feedback elevation of adrenocorticotropic hormone (ACTH) and
accumulation of steroid precursors, contributing to its therapeutic efficacy in long-term
disease management!528 Analytical method development for Osilodrostat is crucial for
ensuring its quality, safety, and efficacy in pharmaceutical formulations. High-performance
liquid chromatography (HPLC) is one of the most widely used analytical techniques in
pharmaceutical analysis due to its high sensitivity, precision, and capability to separate
complex mixtures based on differential interactions between analytes and stationary phases .
Several analytical methods have been reported for the estimation of Osilodrostat using

advanced techniques®*. LC-MS/MS methods have been extensively developed for

40-49 50-54

quantification in biological matrices such as human plasma and equine plasma’ ",
demonstrating high sensitivity, selectivity, and wide linear ranges. For instance,

Balakirouchenane et al®®. reported an LC-MS/MS method with excellent precision (<7.2%)
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and accuracy (95.9-114.9%), while Ishii et al.>® investigated metabolic profiling using
LC/ESI-HRMS. Similarly, Fleseriu et al.’” developed a highly sensitive LC-MS/MS method
with a linear range of 0.5-500 ng/mL and precision below 8.5% RSD. In contrast, only a
limited number of RP-HPLC methods have been reported for Osilodrostat in bulk form, such
as the method described by Patel et al.,*®%?which exhibited a retention time of 5.160 minutes
and linearity in the range of 10-30 pg/mL .

Despite these advancements, most reported methods are focused on bio analytical
applications or involve complex instrumentation such as mass spectrometry, which may not
be feasible for routine quality control laboratories. Furthermore, there is a limited availability
of simple, rapid, and stability-indicating RP-HPLC methods specifically designed for the
estimation of Osilodrostat in its marketed dosage form (Isturisa). The need for a method with
reduced run time, improved sensitivity, and compliance with regulatory validation
requirements remains significant.Therefore, the rationale of the present study is to develop a
simple, rapid, cost-effective, and stability-indicating RP-HPLC method for the quantitative
estimation of Osilodrostat in pharmaceutical dosage form. The developed method aims to
overcome the limitations of existing techniques by providing efficient chromatographic
separation with shorter retention time and reliable analytical performance.The primary aim of
this study is to develop and validate a novel RP-HPLC method for the estimation of
Osilodrostat in both pure drug and marketed formulation (Isturisa) using PDA detection, in
accordance with ICH Q2(R2) guidelines. The plan of work involved optimization of method
by performing trails later performing a validation.The Validated method s applied for the
assessment of presence of Osilodrostat in Isturisa thereby progressing for forced degradation

studies.

MATERIALS AND METHODS

Chemicals and Reagents

Osilodrostat pure active pharmaceutical ingredient (API) was obtained as a gift sample from
YMC India Pvt. Ltd., while the marketed formulation Isturisa was procured from a local
pharmacy. HPLC-grade acetonitrile and methanol were purchased from Rankem.
Trifluoroacetic acid (TFA) was obtained from SRL, and ammonium bicarbonate was also
procured from Rankem. All chemicals and reagents used in the study were of analytical or

HPLC grade to ensure accuracy and reproducibility of the results .
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Instrumentation

Chromatographic analysis was performed using a Shimadzu HPLC system (P-series). Sample
preparation was supported by an ultrasonic cleaner (LAB MAN Scientific, LMUC-12) to
ensure proper dissolution and extraction. Weighing was carried out using a Sartorius
analytical balance (SECURA225D-10IN). Purified water was obtained from a LAB JAL
Millipore system (LAB NE15UV). pH adjustments were monitored using an EUTECH 700
pH meter, and thermal studies were conducted using a hot air oven (Sri Sai Scientific,
SSHAO/021/2022-25).

Preparation of Diluent

A mixture of acetonitrile and water in the ratio of 1:1 (v/v) was used as the diluent throughout
the study. The prepared diluent was filtered and degassed prior to use. All standard and
sample solutions were prepared using this diluent, ensuring consistent solubility and stability
of Osilodrostat across all analytical procedures.

Preparation of Mobile Phase

The mobile phase was prepared by dissolving approximately 514 mg of ammonium
bicarbonate in about 500 mL of HPLC-grade water and making up the volume to 650 mL to
obtain a 10 mM solution. To this aqueous phase, 350 mL of acetonitrile was added to achieve
a final composition of water:acetonitrile (65:35 v/v). The prepared mobile phase was
thoroughly mixed, filtered through a 0.45 pm membrane filter, and sonicated for 10-15
minutes to remove dissolved gases before use.

Chromatographic Conditions

Chromatographic separation was carried out using a YMC Accura Triart C18 column (250 X
4.6 mm, 5.0 um). The mobile phase consisted of 10 mM ammonium bicarbonate in water and
acetonitrile in the ratio of 85:15 (v/v). The flow rate was maintained at 0.7 mL/min, and the
column temperature was set at 30°C. The injection volume was 10 pL, and the total run time
was 10 minutes. Detection was performed using a PDA detector.

Preparation of Standard Stock Solution

The standard stock solution was prepared by accurately weighing 1.8 mg of Osilodrostat API
and transferring it into a 25 mL volumetric flask. The drug was dissolved in a small quantity
of diluent (acetonitrile:water, 1:1 v/v), and the volume was made up to the mark with the

same diluent to obtain a final concentration of 72 pg/mL .
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Preparation of Secondary Stock Solution

From the prepared standard stock solution, 1 mL was transferred into a 10 mL volumetric
flask and diluted up to the mark with the diluent to obtain a secondary stock solution of
concentration 7.2 pg/mL. This solution was used for further dilution and calibration studies .
Preparation of Sample Solution (Isturisa)

The sample solution was prepared by transferring an amount equivalent to approximately 10
mg of Osilodrostat from the marketed formulation into a 100 mL volumetric flask. About 70
mL of diluent was added, and the mixture was sonicated for 15 minutes with intermittent
shaking to ensure complete extraction of the drug from the formulation matrix. After cooling
to room temperature, the volume was made up to 100 mL with the diluent to obtain a stock
solution of approximately 100 pg/mL. Further, 5 mL of this stock solution was diluted to 10
mL with diluent to obtain a working concentration of 50 pg/mL. The solution was filtered
through a 0.45 um membrane filter, discarding the initial filtrate, and the final filtrate was
used for HPLC analysis.

Preparation of Linearity Solutions

Linearity solutions were prepared from the secondary stock solution by transferring aliquots
of 0.20 mL, 0.30 mL, 0.40 mL, 0.50 mL, 0.60 mL, and 0.75 mL into individual volumetric
containers and diluting to volume with diluent. This resulted in final concentrations of 1.44,
2.16, 2.88, 3.6, 4.32, and 5.4 pg/mL, respectively, which were used for constructing the
calibration curve.

Preparation of Stability-Indicating (Forced Degradation) Solutions

Forced degradation studies were carried out under various stress conditions including acidic,
basic, oxidative, and thermal environments to evaluate the stability-indicating capability of
the developed RP-HPLC method.

For acidic degradation, 5 mL of Osilodrostat standard solution (72 pg/mL) was transferred
into 50 mL of 0.1 N hydrochloric acid and incubated at 60°C for 2 hours to induce
degradation. After completion of the degradation period, the solution was cooled to room
temperature and neutralized using 0.1 N sodium hydroxide. The resulting solution was then
diluted to the required concentration with diluent, filtered through a 0.22 um membrane filter,
and subjected to chromatographic analysis.

For basic degradation, 5 mL of Osilodrostat standard solution (72 pg/mL) was mixed with
50 mL of 0.1 N sodium hydroxide and incubated at 60°C for 2 hours. After the degradation

process, the solution was cooled and neutralized with 0.1 N hydrochloric acid. The final
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solution was diluted with diluent to the required concentration, filtered through a 0.22 pm
membrane filter, and analyzed using the developed HPLC method.

For oxidative degradation, 5 mL of Osilodrostat stock solution was treated with 50 mL of
3% hydrogen peroxide (H20:) and allowed to stand at room temperature for 2 hours. After
completion of the reaction, the solution was diluted appropriately with diluent to achieve the
desired concentration and filtered through a 0.22 um membrane filter prior to
chromatographic analysis.

For thermal degradation, approximately 1 mg of Osilodrostat API was exposed to dry heat
at 105°C in a hot air oven for 24 hours. After the exposure period, 0.5 mg of the degraded
sample was accurately weighed and dissolved in 10 mL of diluent to obtain a stock solution
with a concentration of 72 pg/mL. The solution was filtered through a 0.22 um membrane
filter and analyzed using the developed RP-HPLC method.Each of the degraded samples was
evaluated for peak purity, resolution, and formation of degradation products to confirm the

stability-indicating nature of the developed analytical method.

RESULTS AND DISCUSSION

The development of the RP-HPLC method for Osilodrostat was initiated through systematic
optimization trials to achieve a sharp, symmetrical, and well-resolved peak. In the first
assessment, performed using a YMC Triart Bio C4 column with a mobile phase of
ammonium acetate and acetonitrile (20:80 v/v), the chromatographic peak was found to be
blunt and lacked symmetry, indicating inadequate separation efficiency (Figure 1). In the
second assessment, the column was changed to YMC Accura Triart C18 (150 mm), and the
mobile phase composition was modified to ammonium bicarbonate buffer (70:30 v/v);
although peak formation was observed, baseline disturbances and noise were evident (Figure
2). Further optimization in the third trial using a YMC Accura Triart C18 column (250 mm)
with a mobile phase composition of ammonium bicarbonate and acetonitrile (85:15 v/v), at a
flow rate of 0.7 mL/min and column temperature of 30°C, resulted in a sharp, symmetrical
peak with stable baseline and optimal retention time. These optimized chromatographic

conditions were finalized for further validation studies (Figure 3) .
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Figure 1: Tracking of Osilodrostat’s first assessment.
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Figure 2: Tracking of Osilodrostat’s second assessment.
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Figure 3: Tracking of third assessment

Specificity studies confirmed the absence of interference from diluent or blank, indicating
that the method is selective for Osilodrostat Figure 4.System suitability results demonstrated
excellent performance of the developed method. The retention time was consistently
observed at 3.936 minutes with a %RSD of 0.000%, while the average peak area was
1268445 with a %RSD of 0.058%. Theoretical plate count averaged 5041 and tailing factor
was 1.345, confirming good column efficiency and peak symmetry, as summarized in Table 1
and chromatograms in Figures 5. Precision studies revealed excellent repeatability and
intermediate precision. In intra-day precision, %RSD for peak area was 0.058%, while in
inter-day precision, %RSD was found to be 0.018%, demonstrating high reproducibility of

the method. The retention times ranged between 3.893 and 3.904 minutes with consistent
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peak area response, as presented in Table 2. Linearity was established over a concentration
range of 1.44-5.4 png/mL, with peak areas increasing proportionally from 24457 to 96545.
The calibration curve exhibited excellent linear correlation, confirming direct proportionality

between concentration and detector response (Table 3; Figure 6).

Table 1:System Success Statistics accompanied. (n=6)

Data File Name [Sample Name Sample IDRet. TimeArea NTP Tailing Factor
13042026 002.lcd Blank Blank 0.000 0 i
13042026 003.lcd System Precisionlnj 01 3.936 12674455114 1.383
13042026 004.lcd System Precisionlnj 02 3.936 12691735100 |1.374
13042026 005.lcd System Precisionlnj 03 3.936 12681135023 1.343
13042026 006.lcd System Precisionlnj 04 3.936 12685705008 |1.347
13042026 007.lcd System Precisionlnj 05 3.936 12693684979 [1.332
13042026 008.lcd System PrecisionInj 06 3.936 12680015025 |1.293

Average 3.936 12684455041 |1.345
%RSD 0.000 0.058 1.0642.377
Standard Deviation 0.000 735 54 10.032
13042026_028.Icd
mAU g 1 PDA Multi 1 245nm 4nm
2_5-
o_o_
0 25 50 75 .

Figure 4: Accomplishment of (ACN:Water)

13042026_003.lcd

] 1 PDA Multi 1 245nm 4nm|
1504

I Osilodrostat

100

50+

0.0 25 5.0 7.5
min

Figure 5: Accomplishment for Osilodrostat.
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Table 2: Accomplishment in arbitrary injections.

Data File Name [Sample Name [Sample IDRet. TimeArea NTP Tailing Factor
13042026 056.lcd Blank Blank 0.000 0 - -
13042026 057.lcd [Interday Precisionlnj 01 3.904 12705764686 1.293
13042026 058.1cd Interday Precisionlnj 02 3.904 12705814698 |1.286
13042026 059.1cd [Interday Precisionlnj 03 3.904 12705154692 1.289
13042026 060.lcd Interday Precisionlnj 04 3.904 12710164691 1.284
13042026 061.lcd [Interday Precisionlnj 05 3.893 12709874657 |1.401
13042026 062.1cd Interday PrecisionInj 06 3.893 12708564649 1.368
Average 3.900 12707554679 1.320
%RSD 0.141 0.018 0.4393.870
Standard Deviation 0.006 225 21 |0.051
Table 3: Extensive availability Vs Concentration.
Data File Name Sample NameSample IDRet. TimeArea NTP Tailing Factor
13042026 009.lcd Blank Blank 0.000 0 - -
13042026 010.lcd [Linearity 01 |Inj 01 3.936 2445715029 1.263
13042026 011.lcd Linearity 01 [Inj 02 3.925 24494 4950 |1.395
13042026 012.1cd [Linearity 01 [nj 03 3.925 24487 4938 [1.366
13042026 013.lcd Linearity 02 [nj 01 3.936 37768 4926 1.319
13042026 014.lcd [Linearity 02 |Inj 02 3.925 37709 4930 1.391
13042026 015.lcd Linearity 02 [Inj 03 3.925 37226 4900 1.343
13042026 016.lcd Linearity 03 [nj 01 3.925 49896 4935 1.370
13042026 017.lcd [Linearity 03 |Inj 02 3.925 50439 4830 [1.334
13042026 018.lcd Linearity 03 [Inj 03 3.925 50016 4835[1.310
13042026 019.lcd Linearity 04 [Inj 01 3.925 63032 4869 1.346
13042026 020.lcd Linearity 04 [Inj 02 3.925 63342 4852 1.356
13042026 021.lcd Linearity 04 [Inj 03 3.925 6337214855 1.284
13042026 022.lcd Linearity 05 [Inj 01 3.925 75645 4886 1.276
13042026 023.lcd Linearity 05 [Inj 02 3.915 76226 4822 1.414
13042026 024.lcd Linearity 05 [Inj 03 3.915 76305 4817 1.412
13042026 025.lcd Linearity 06 [Inj 01 3.915 96199 4833 1.399
13042026 026.lcd Linearity 06 [nj 02 3.915 96316 4819 1.398
13042026 027.lcd Linearity 06 [Inj 03 3.915 9654514797 1.398
Average 3.924 57971 4879 1.354
%RSD 0.168 42.4281.2653.551
Standard Deviation 0.007 24596 162 0.048
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Calibration Curve
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Figure 6: An Ordinal contour across 1.44-5.4 pg/mL.

Sensitivity of the method was confirmed through LOD and LOQ studies. At the LOQ level,
the average peak area was 25013 with %RSD of 0.485% and signal-to-noise ratio of 11.30,
while at the LOD level, the average peak area was 12339 with %RSD of 0.237% and signal-
to-noise ratio of 5.65. These results confirm that the method is sufficiently sensitive for

quantification and detection of Osilodrostat at low concentrations (Table 4 and 5).

Table 4: A Measure of Method Sensitivity: Defining the Thresholds for Osilodrostat

Quantification.
Data File Name [Sample IDRet. TimeArea NTP Tailing FactorS/N
13042026 028.lcd Blank 0.000 0 - - 0.00
13042026 029.1cd [[nj 01 3.915 249424801 1.352 11.23
13042026 030.lcd Inj 02 3.915 251534772 1.349 11.44
13042026 031.lcd [[nj 03 3.915 249444806 1.357 11.24
Average 3.915 250134793 1.352 11.30
%RSD 0.000 0.48510.3900.313 1.038
Standard Deviation 0.000 121 19 |0.004 0.12
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Table 5: A Measure of Method Sensitivity: Defining the Thresholds for Osilodrostat

Detection.
Data File Name [Sample IDRet. TimeArea NTP Tailing FactorS/N
13042026 032.lcd Blank 0.000 0 i 0.00
13042026 033.lcd Inj 01 3.915 123684765 |1.325 5.67
13042026 034.lcd Inj 02 3.915 123094837 1.304 5.59
13042026 035.1cd Inj 03 3.915 123414798 1.306 5.71
Average 3.915 123394800 [1.312 5.65
%RSD 0.000 0.23710.7460.880 1.088
Standard Deviation 0.000 29 36 0.012 0.06

Accuracy studies showed mean recovery values of 100.83%, 100.46%, and 101.16% at 50%,
100%, and 150% levels, respectively, indicating excellent accuracy and absence of matrix
interference. The individual chromatograms corresponding to each level further confirmed

consistent peak response and reproducibility (Table 6).

Table 6: Readings for recovered Osilodrostat.

PS * | Isturisa ¥ | RAY!
100.5 | 100.83%
1.44 | 2.88 100.6 | 0.7023%!
50% 101.0 | 0.696%
100.1 | 100.46~
2.88 | 2.88 101.6 | 1.159%
100% 100.2 | 1.15372
101.2 | 101.16%
432 |2.88 100.5 | 0.3785%!
150% 101.2 | 0.3747

Robustness studies demonstrated that minor variations in chromatographic conditions did not
significantly affect the performance of the method. Variation in flow rate (0.6 and 0.8
mL/min) resulted in retention times of 4.533 and 3.435 minutes, respectively, while
maintaining acceptable %RSD values and peak symmetry (Table 7 and Table 8). Similarly,
variation in column temperature (25°C and 35°C) showed consistent chromatographic
performance with minimal deviation in retention time and peak area (Table 9 and Table 10).
Ruggedness studies further confirmed reproducibility under different analysts and

instruments, with %RSD values well within acceptable limits (Table 11 and Table 12).
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Table 7: Condensed pace of flow is gauged by the equipment's execution (0.6 mL/min)

Data File Name [Sample IDRet. TimeArea  NTP Tailing Factor
13042026 040.lcd Blank 0.000 0 - -
13042026 _041.1cd Inj 01 4.533 14553975148 1.293
13042026 042.1cd Inj 02 4.533 14520285166 1.336
13042026 043.1cd Inj 03 4.533 14520745134 1.278

Average 4.533 14531665149 (1.302
%RSD 0.000 0.133  |0.3042.340
Standard Deviation 0.000 1932 16 10.030

Table 8: Strengthened flow is gauged by the equipment's execution (0.8 mL/min).

Data File Name [Sample IDRet. TimeArea  NTP Tailing Factor
13042026 044.lcd Blank 0.000 0 - -
13042026 045.1cd Inj 01 3.435 10936524387 1.308
13042026 046.1cd Inj 02 3.435 10946524354 1.310
13042026 047.1cd Inj 03 3.435 10939214354 1.327

Average 3.435 10940754365 1.315
%RSD 0.000 0.047 10.4360.815
Standard Deviation 0.000 518 19 10.011

Table 9: The equipment's efficacy checks for hike in column oven temperature.( +5°C)

Data File Name Sample IDRet. TimeArea NTP Tailing Factor
13042026 052.1cd Blank 0.000 0 - r
13042026 053.1cd Inj 01 3.861 12462674734 1.418
13042026 054.1cd Inj 02 3.872 12482694687 1.351
13042026 055.1cd Inj 03 3.861 12474394716 1.415

Average 3.865 12473254712 1.395
%RSD 0.159 0.081 |0.5052.688
Standard Deviation 0.006 1006 24 0.037

Table 10: The equipment's efficacy checks for depreciation in column oven
temperature.( -5°C)

Data File Name [Sample IDRet. TimeArea  NTP Tailing Factor
13042026 048.lcd Blank 0.000 0 - -
13042026 049.1cd nj 01 3.947 12506014691 1.335
13042026 050.1cd Inj 02 3.947 12511854664 1.304
13042026 _051.1cd Inj 03 3.947 12498434667 1.389

Average 3.947 12505434674 |1.343
%RSD 0.000 0.054 10.3233.189
Standard Deviation 0.000 673 15 10.043

Table 11: The equipment's efficacy checks for hike in column oven Temperature.( +5°C)

Data File Name [Sample IDRet. TimeArea  NTP Tailing Factor
13042026 052.1cd Blank 0.000 0 - k-
13042026 _053.1cd Inj 01 3.861 12462674734 1.418
13042026 054.1cd Inj 02 3.872 12482694687 1.351
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13042026 055.1cd Inj 03 3.861 12474394716 |1.415
Average 3.865 12473254712 |1.395
%RSD 0.159 0.081 10.5052.688
Standard Deviation 0.006 1006 24 0.037

Table 12: The equipment's efficacy checks for depreciation in column oven

temperature.( -5°C)

Data File Name Sample IDRet. TimeArea NTP Tailing Factor
13042026 048.1cd Blank 0.000 0 - -

13042026 049.1cd Inj 01 3.947 12506014691 [1.335
13042026 050.lcd Inj 02 3.947 12511854664 1.304
13042026 051.1cd Inj 03 3.947 12498434667 |1.389
Average 3.947 12505434674 1.343

%RSD 0.000 0.054 |0.3233.189
Standard Deviation 0.000 673 15 10.043

Assessing Osilodrostat in Isturisa

To make an estimate, a sample was injected into an HPLC at a concentration of 72 pg/ml and

the following calculations were applied.By the obtained peak areas as shown in figure 7a &

7b yielding assay value of 101.08%.

0.999876239*0.072*1*13.98601399*1*0.999*1.0049

=1.010790233 *100

Samol Weight of Dilution of | Purity of | Weight of
ample ared standard sample API tablet .
Dilution of Weight of 100
Standard area = 100 label claim
standard sample
1268413 [ 1.8 | 1 [ 100 | 1[99.9 | 10.049
1268570 [25 [1]7.15(1]100 [ 10

=101.08 %
mAU 4 Iz 1 PDA Multi 1 245nm,4nmj|
150 @
3
] ls)
100—_ ~
50-
o
I | |
0.0 25 5.0 75

min

Figure 7a: Showing the total amount of Osilodrostat benchmark input and Total

Accomplishment.
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Figure 7b: Showing the total amount of Isturisa 10 mg tablets input and Total

Accomplishment.

The stability-indicating capability of the method was confirmed through forced degradation
studies under acidic, basic, oxidative, and thermal conditions. The chromatograms showed
distinct separation of degradation products from the main analyte peak, confirming the
specificity of the method. No interference at the retention time of Osilodrostat was observed,
and peak purity analysis indicated that the method is capable of accurately quantifying the
drug in the presence of degradation products. These results demonstrate that the developed

method is stability-indicating and suitable for stability studies.

13042026_064.lcd
mAU

PDA Multi 1 245nm,4nm

4.043

min
<Peak Table>

13042026_064.lcd
PDA Chl 245nm

Peak#| Ret. Time Area Height Area% Tailing Factor NTP
1 4.043 1206093 243570 100.000 1.434 12414
Total 1206093 243570 100.000

Figure 8: Depiction of Osilodrostat by acid depletion.
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13042026_067.lcd
mAU

250 PDA Multi 1 245nm,4nm

3.851

<Peak Table>

13042026_067.lcd
PDA Chl 245nm

Peak#| Ret. Time Area Height Area% Tailing Factor NTP
1 3.851 1200279 236904 100.000 1.310 10924
Total 1200279 236904 | 100.000

Figure 9: Depiction of Osilodrostat by base depletion.

13042026_070.lcd

mAU
1500 PDA Multi 1 245nm,4nm|
1000
5004
- [
0
T T T T T T T T T T T T T T T T T T ——T T T T T T T
0 1 2 3 4 5 6 7 8 9
min
<Peak Table>

13042026_070.lcd
PDA Ch1l 245nm

Peak#| Ret.Time Area Height Area% Tailing Factor NTP
1 3.883 184428 55384 100.000 0.704 13742
Total 184428 55384| 100.000

Figure 10: Depiction of Osilodrostat by peroxide depletion.
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13042026_073.lcd
mAU

PDA Multi 1 245nm,4nm|

3.893

<Peak Table>

13042026_073.lcd
PDA Ch1 245nm

Peak#| Ret. Time Area Height Area% Tailing Factor NTP
1 3.893 1289751 157419 100.000 1.327 4583
Total 1289751 157419 100.000

Figure 11: Depiction of Osilodrostat by thermal depletion

CONCLUSON

The present study successfully developed and validated a simple, rapid, precise, accurate,
robust, and stability-indicating RP-HPLC method for the quantitative estimation of
Osilodrostat in bulk drug and Isturisa tablet formulation in accordance with ICH Q2(R2)
guidelines. The optimized chromatographic conditions employing a YMC Accura Triart C18
column (250 x 4.6 mm, 5 um) with a mobile phase consisting of 10 mM ammonium
bicarbonate in water and acetonitrile (85:15 v/v) at a flow rate of 0.7 mL/min, detection at
245 nm, and column temperature of 30°C resulted in a sharp, symmetrical peak with a
retention time of approximately 3.936 minutes. System suitability parameters demonstrated
excellent chromatographic performance with an average peak area of 1268445, theoretical
plate count of 5041, tailing factor of 1.345, and %RSD of 0.058%, confirming high precision
and system reliability. The method exhibited excellent specificity with no interference from
blank or excipients, while precision studies showed %RSD values of 0.058% (repeatability)
and 0.018% (intermediate precision), indicating outstanding reproducibility. Linearity was
established over the concentration range of 1.44-5.4 pg/mL with proportional detector

response, and sensitivity studies confirmed reliable detection and quantification with signal-
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to-noise ratios of 5.65 (LOD) and 11.30 (LOQ). Accuracy studies demonstrated mean
recoveries of 100.83%, 100.46%, and 101.16% at 50%, 100%, and 150% levels, respectively,
confirming the reliability of the method. Robustness studies under varied flow rates (0.6 and
0.8 mL/min) and temperatures (25°C and 35°C) showed minimal variation in
chromatographic parameters, while ruggedness studies confirmed reproducibility across
different analysts and instruments. The assay of Isturisa tablets showed a drug content of
101.08%, validating the applicability of the method for routine pharmaceutical analysis.
Forced degradation studies revealed that Osilodrostat remained stable under acidic, alkaline,
and thermal stress conditions, whereas significant degradation was observed under oxidative
conditions, confirming the stability-indicating nature of the method. Overall, the developed
RP-HPLC method proved to be reliable, sensitive, reproducible, and suitable for routine

quality control as well as stability studies of Osilodrostat in its pharmaceutical formulations.
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