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ABSTRACT

Objective: This work makes an attempt to establish a sensitive and accurate method for the development and validation of an analytical method for
estimation of ulipristal acetate (UPA) in bulk and pharmaceutical dosage form.

Methods: A mixture of 20 mM acetate buffer pH 3.7 and methanol in the ratio of 70:30 (v/v %) was used as the mobile phase. An xBridge™ C18
column (250 mm x 4.6 mm, 5u) was used for the analysis at a flow rate of 1 ml/min, injection volume of 20 ul, run time of 15 min, and detection
wavelength of 309 nm. The repeatability (within-day in triplicates) and intermediate precision (for 2 days) were carried out by six injections and the
obtained results within and between the days of trials were expressed as percent relative standard deviation (% RSD). The linearity of the method was
determined by the analysis of analyte concentration across a range of 10 ug/ml-60 pug/ml.

Results: The % RSD values of precision studies were found to be below the accepted limit of 2%. The method was found to be linear with a correlation
coefficient (R?) of 0.98. The method was also found to be accurate and robust with suitable values. Limit of detection (LOD) and limit of quantification
(LOQ) of the method were found to be 0.371 ug/ml and 1.23 pg/ml, respectively.

Conclusion: The results of analysis prove that this method can be used for the routine determination of UPA in bulk drug and in pharmaceutical
dosage forms.
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INTRODUCTION

The most common benign gynecological tumors in women during
reproductive years are uterine fibroids. Uterine fibroids are
symptomatic in 20-40% of women [1]. However, a majority of women
are asymptomatic and many uterine fibroids go undiagnosed [2].
Evidence suggests that they may arise by somatic mutation [3,4].
The indication of a genetic link can be understood from the fact that
Caucasian women have a lower risk of developing fibroids than African-
American women [5,6]. Heavy menstrual bleeding, pelvic pressure and
pain, reproductive dysfunction, and dysmenorrhea are the common
symptoms [7-11]. The risk of infertility, miscarriage, premature
deliveries, and complications in late pregnancy are higher in women
with fibroids [12].

Various therapeutic approaches available for uterine fibroids include
surgery, hormonal therapies, and radiological interventions [13]. A
common procedure for complete removal of fibroids is hysterectomy.
The disadvantage of this procedure is that it is not suitable for women
who wish to retain fertility. Myomectomy is an alternative procedure
for women who wish to retain fertility. However, myomectomy is
associated with risks of adhesions, morbidity, and mortality in some
cases [14]. Gonadotropin releasing hormone (GnRH) agonists (GnRHa)
have been used to against amenorrhea and reduce fibroid size, but they
are responsible for side effects such as bone mineral density loss and
vasomotor symptoms. They are also responsible for rebound growth of
the fibroids on cessation of therapy [15].

Selective progesterone modulators (SPRMs) are a new class of
progesterone-receptor ligands that exert tissue-selective agonist,
antagonist, or mixed agonist/antagonist activity in target cells [16].
Ulipristal acetate (UPA) is an SPRM that potently modulates

progesterone receptor activity with pro-apoptotic or anti-proliferative
effects on fibroid cells [17,18]. UPA possesses pharmacokinetic
properties supporting once daily dosing [19]. In Europe, UPA is
approved for treating fibroids [20,21]. It is also in clinical development
for the treatment of ovarian and breast cancer [22,23]. UPA is also
an oral emergency contraceptive indicated for the prevention of
unintended pregnancy within 120 h. UPA delays follicular maturation
and ovulation [24]. UPA was approved in May 2009 by the European
Commission for marketing as an emergency contraceptive [25,26]. The
US FDA approved the drug for use in US on August 13, 2010 [27].

The IUPAC name of UPA is [(8S,11R,13S,14S,17R)-17-acetyl-11-[4-
(dimethylamino)phenyl]-13-methyl-3-oxo0-1,2,6,7,8,11,12,14,15,16-
decahydrocyclopenta[a]phenanthren-17-yl] acetate. It has a molecular
formula of C, H, NO, with a molecular weight of 475.6 g/mol. It is a
white to yellowish crystalline powder. It has a strongest acidic pK,
value of 12.7 and a strongest basic pK_ value of 4.8. It is freely soluble
in dichloromethane, soluble in methanol, acetone and ethanol, and

insoluble in water (Fig. 1) [28-30].

Reversed-phase high performance liquid chromatography (RP-HPLC)
employs mainly dispersive forces (hydrophobic or Van der Waals
interactions). The polarities of mobile and stationary phases are
reversed, such that the surface of the stationary phase in RP HPLC is
hydrophobic and mobile phase is polar, where mainly water-based
solutions are employed. Literature survey has revealed only a few
HPLC methods for estimation of UPA [31-32]. This work makes an
attempt to develop a new sensitive and accurate RP-HPLC method
for estimation of UPA in bulk and pharmaceutical dosage form and
to validate the developed method in accordance with International
Council on Harmonization of Technical Requirements for Registration
of Pharmaceuticals for Human Use (ICH) guidelines [33].
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Materials

HPLC grade methanol and glacial acetic acid and sodium acetate were
procured from Merck Life Science Private Limited, Mumbai, India.
Direct-Q® Millipore was used for water purification. LC Compact
1120 HPLC system manufactured by Agilent Technologies was used
for chromatographic analysis. EZ Chrome Elite software by Agilent
Technologies was used for acquisition, evaluation, and storage of
chromatographic data. A C18 column (250 mm x 4.6 mm, 5 pum)
manufactured by xBridge™ was used as the column for HPLC. An
ultra-sonication bath manufactured by Analab Scientific Instruments
Private Limited, Vadodara, India, was used for degassing solutions. A
vacuum pump and filtration kit manufactured by Superfit Continental
Private Limited and Tarsons Products Private Limited, Kolkata, India,
were used for filtering solutions. Nylon membrane filters (0.45 um)
manufactured by Millipore (India) Private Limited were used in
filtration.

Commerecially available UPA tablets (5 mg) were procured from local
pharmacy, manufactured by Synokem Pharmaceuticals Ltd, Plot no.
56-57, Sector-6A, L. I. E. (SIDCUL), Ranipur (BHEL), Haridwar- 249403,
Uttarakhand, India. UPA was obtained as a gift sample from Fortschritt
Healthcare Ltd. Vill. Thana, Baddi, Dist. Solan (H.P.)- 173205, India.

Methods

Preparation of mobile phase

A mixture of 20 mM acetate buffer pH 3.7 and methanol in the ratio of
70:30 (v/v %) was used as the mobile phase. Acetate buffer pH 3.7 was
prepared by dissolving 2 g of anhydrous sodium acetate in 300 ml of
water, adjusting the pH to 3.7 with glacial acetic acid and diluted with
water to 1000 ml, and degassed in ultrasonic water for 10 min and
vacuum filtered through 0.45 wm filter.

Preparation of standard stock solution

A standard stock solution of concentration 1 mg/ml was prepared
using the mobile phase as a diluent by taking 50 mg of UPA in 50 ml
of volumetric flask. The solution is degassed in ultrasonic water for
10 min and vacuum filtered through 0.45 um filter.

Preparation of working standard solution

A working standard solution of concentration 10 ug/ml was prepared
from the above stock solution using the mobile phase as a diluent.

Preparation of sample stock solution

A sample stock solution of concentration 1 mg/ml was prepared using
the mobile phase as a diluent by taking an amount of sample equivalent
to 50 mg of UPA in 50 ml of volumetric flask. The solution is degassed in
ultrasonic water for 10 min and vacuum filtered through 0.45 um filter.

T

Fig. 1: Structure of UPA
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Chromatographic conditions

xBridge™ C18 column (250 mm x 4.6 mm, 5u) was used for
chromatographic analysis. The flow rate was set at 1 ml/min with a run
time of 15 min. The injection volume was 20 pl. The detector was set at
a wavelength of 309 nm.

Precision

Precision of the analytical method was studied by analysis of
multiple sampling of homogeneous sample. Method reproducibility
was demonstrated by repeatability and intermediate precision
measurements of peak area and peak symmetry parameters. The
repeatability (within-day in triplicates) and intermediate precision (for
2 days) were carried out at single concentration level. Six injections
were made and the obtained results within and between the days of
trials were expressed as % RSD [34].

Linearity

Linearity of the method was determined by the analysis of analyte
concentration across a range of 10 ug/ml to 60 ug/ml of UPA and area
was plotted graphically as a function of analyte concentration [35].

Accuracy

A recovery experiment of UPA was used to find the accuracy of the
developed method. Accuracy of the method was determined by
calculating recoveries of UPA by the standard addition method. In pre-
quantified sample solution (40 pug/ml), a known amount of standard
solutions of UPA (80%, 100%, and 120%) were added. The quantity of
UPA was measured using a calibration curve [36].

Robustness

Robustness of the method was studied by deliberate changes in the
method such as alteration of flow rate and wavelength of detection [37].

Limit of detection (LOD) and limit of quantification (LOQ)

LOD and LOQ were calculated according to ICH recommendations where
the approach is based on the signal-to-noise ratio. A signal to noise ratio 3:1
and 10:1 was considered for calculating LOD and LOQ, respectively [38].

Statistical analysis

Result for linearity was calculated using linear regression in Microsoft
Excel 2010 software package for Windows operating system. The %
RSD was calculated for all values.

RESULTS AND DISCUSSION

System suitability test was applied to the chromatograms taken under
optimum conditions to check various parameters such as theoretical

Table 1: System suitability testing (UPA 10 ug/ml)

Theoretical Capacity Asymmetry S/N (6 6)
plates (USP) factor (Tailing factor)
7093 0.00256 1.16184 80.746819

Table 2: Interday precision
S. No. Sample Peak area

Day 1 Day 2

1 Sample 1 5694116 5698077
2 Sample 2 5673333 5748510
3 Sample 3 5786536 5759750
4 Sample 4 5659659 5651528
5 Sample 5 5764871 5750448
6 Sample 6 5684321 5625445
Average 5710472 5705626
SD 47710.31 56903.48
%RSD 0.91 0.99
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Fig. 2: Chromatogram of blank

Volts

30+

VWD: Signal A, 309 nm
Ulipristal acetate
Retention Time

R

30

20

Volts

Minutes
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Fig. 4: Chromatogram showing interday precision (day 1)

Table 3: Intraday precision

Table 4: Linearity at a concentration range of 10-60 ug/ml

S. No. Sample Peak area S. No. Concentration (ug/ml) Peak area
Morning Afternoon 1 10 6184017

2 20 11246065
2 Sample 2 5656463 5765161 4 40 36459950
3 Sample 3 5565983 5623165 5 50 48973542
4 Sample 4 5732137 5749496 6 60 64254917
5 Sample 5 5689915 5589451
6 Sample 6 5729897 5634969 plates, capacity factor, asymmetry, and signal-to-noise ratio (Figs. 2
Average 5689976 5666147 and 3). Suitable tests results were achieved for the proposed method.
SD 71508.34 72725.51 All these results indicate the suitability of the instrument for the
%RSD 1.25 1.28

developed method (Table 1).

85



Singha and Rao

Asian ] Pharm Clin Res, Vol 14, Issue 4, 2021, 83-89

8 VWD: Signal A,309nm  ____ VWD: Signal A, 309 nm  __ VWD: Signal A, 309 nm 0
T Ulipristal acetate Ulipristal acetate Ulipristal acetate
Retention Time
20 20
0 o — v/ 0
A i
N A
A -
- ]
-20 N }4‘3 - 20
©
0 1 2 3 4 s 6 7 8 9 10
Minutes
Fig. 5: Chromatogram showing interday precision (day 2)
S . VWD: Signal A, 309 nm |
40 - L al A o . Si VWD: Signal A, nm i
D: Si | A, 309 nm VWD: Signal A, 309 nm @ ____ VWL: g o
— mristallgrateme Ulipristal acetate b Ulipristal acetate ‘
Retention Time —
o ﬂ L 20
20, ‘
. 0
o N T i J |- k
— A P J I
e N —) '\
: | . J—& -20
A A
Minutes
Fig. 6: Chromatogram showing intraday precision (morning)
407 \\WD:Signal A, 309nm ___ VWD: Signal A, 308 nm ___ VWD: Signal A, 309 nm  _|
T Ulipristal acetate Ulipristal acetate Ulipristal acetate
Retention Time
20- ~20
0 IL JJ ! t ’
A .
A EAS
-20- il/'\ J’% : —-20
o 1 ‘SIS TR U AP A SR S
Minutes
Fig. 7: Chromatogram showing intraday precision (afternoon)
Table 5: Data for accuracy
S. No. Spike level (%) Amount of drug in Conc. of standard Sample Recovery (%) Mean % recovery
pre-quantified sample (ug/ml) addition (ug/ml)
1 80 40 32 Sample 1 98.75 98.85
Sample 2 99.4
Sample 3 98.4
2 100 40 40 Sample 1 99 99.42
Sample 2 99.5
Sample 3 98.75
3 120 40 48 Sample 1 99.58 99.37

Sample 2 99.16
Sample 3 99.38
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For study of precision six replicates of the standard solution was
injected into the HPLC system in interday and intraday intervals. The

Table 6: Data for robustness

S. No. Parameter Conditions Retention Peak
time (min) area
1. Flow rate 0.9 ml 7.22 7039434
1ml 6.52 5548510
1.1ml 5.92 5635388
2. Detection 300 nm 6.53 6154044
wavelength 309 nm 6.52 5548150
318 nm 6.53 5094870
70000000
60000000 /
50000000
§ 40000000
©
8 30000000
y = 1E+06x - 9E+06
20000000 R = 0.9868
10000000
0
0 10 20 30 40 50 60 70
Concentration(ug/ml)

Fig. 8: Linearity graph for UPA (10-60 pg/ml)
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% RSD values of day 1 and day 2 for interday intervals were found to be
0.91% and 0.99%, respectively (Figs. 4 and 5), while the % RSD values
of morning and afternoon sessions for intraday intervals were found
to be 1.25% and 1.28%, respectively (Figs. 6 and 7). Therefore, the %
RSD values for precision studies are within the accepted limits if 2%
(Tables 2 and 3).

Linearity was performed using standard solutions in the concentration
range of 10-60 ug/ml (Table 4). Calibration curve was constructed for
the standards by plotting the concentrations versus peak areas and
evaluated by linear regression analysis. The correlation coefficient (R?)
was found to be 0.98, which is within the accepted limits (Fig. 8).

Accuracy was performed by spiking a pre-quantified sample with
standard at 80%, 100%, and 120% (Fig. 9) (Figs. 10 and 11). The
solutions were prepared in triplicates and analyzed through the
developed method. The mean recovery values of obtained for the three
trials were 98.85%, 99.42%, and 99.37%, respectively, which indicates
that there is an extremely less interference coming from matrix
components (Table 5).

For robustness a change of £0.1 ml/min in the optimized flow rate of
1 ml/min of the method was done, resulting in the change of retention
time from 6.52 min to 7.22 min and 5.92 min, respectively, for each
deliberate change in flow rate. Similarly, a change of *9 nm in the
optimized detection wavelength of 309 nm of the method was done,
resulting in the change of retention time from 6.52 min to 6.53 min and
6.53 min, respectively, for each deliberate changes (Table 6).

Considering the accepted limits for signal to noise ratio of 3:1 and
10:1 for calculating LOD and LOQ, respectively, the LOD and LOQ of the
method was found to be 0.371 pug/ml and 1.23 ug/ml, respectively.
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Fig. 9: Chromatogram for accuracy (80%)
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Fig. 10: Chromatogram for accuracy (100%)
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Fig. 11: Chromatogram for accuracy (120%)

CONCLUSION

The proposed method showed acceptable accuracy, precision, linear
concentration range, and robustness. The results of analysis proved
that the method is suitable for the determination of UPA in bulk and
tablet dosage form without any interference from its excipients and this
method can be used for the routine determination of UPA in bulk drug
and in pharmaceutical dosage forms.
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