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ABSTRACT
Background: A new, sensitive, suitable, clear, accurate, and robust reversed-phase high-performance liquid chromatography
(RP-HPLC) method for the determination of safinamide in bulk drug and tablet formulation was developed and validated in
this research. The separation was performed using an HPLC method with a UV detector and Openlab EZchrome workstation
programme, as well as a Kromasil C18 (250 mm X 4.6 mm i.d.) Sum. Methanol and buffer (70: 30%v/v) was pumped at a
flow rate of 1.0 mL/min and detected at 226 nm.

Result: The developed RP-HPLC method yielded a suitable retention time for safinamide of 2.57 min, which was optimized
using trial and error basis. The linearity of the established method was verified with a correlation coefficient (1?) of 0.99996
over the concentration range of 1.01-15.14 g/mL. The percentage RSD for the method's precision was found to be less than
2.0 percent. The percentage recoveries were discovered to be between 99.60 and 100.80 %. 0.17 ug/mL and 0.52 ug/mL were
found to be the LOD and LOQ, respectively.

Conclusion: The developed and validated RP-HPLC system takes less time and can be used in the industry for routine

quality control/analysis of bulk drug and marketed safinamide products.
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INTRODUCTION

After Alzheimer’s disease, Parkinson’s disease (PD) is the
second most common chronic progressive neurological
condition among the elderly [1-4]. Newron developed
Safinamide (Xadago) mesylate (SAF), an orally accessible
derivative from the chemical class of amino amides with
several modes of action, including inhibition of MAO-B and
Dopamine reuptake, for the treatment of epilepsy and
Parkinson’s disease [5-7]. In Europe, it was approved in
February 2015, and in the United States, it was approved on
March 21, 2017. Safinamide mesylate (SAF) (S1), also
known as (S)-2-(4-((3-Fluorobenzyl) oxy) benzyl) amino)
propanamide methane sulfonate, is a medication that was
recently created to treat Parkinson’s disease (PD) [8].

METHODS
Materials and Reagents

Pharmaceuticals Ltd. donated safinamide as a gift sample
(Figure 1) Qualigens (Thermo fisher scientific) provided
HPLC grade methanol, acetonitrile, Ortho-phosphoric Acid
(OPA), trifluoro acetic acid and analytical grade ammonium
acetate. Moreshwar Enterprises provided HPLC grade water.

Instrumentation and software

An Agilent 1260 Infinity II HPLC system with DEAX02386
pump and autosampler with UV—visible detector served as
the chromatographic system (DEACX16446). For data
collection and processing, the chromatograms were
registered using Openlab EZ Chrome Workstation on a
Windows-based computer system. Safinamide
concentrations were determined using a Kromasil Cig
column (250 mm X 4.6 mm i.d. Sum) column.

Ultraviolet (UV) spectroscopy

Safinamide mesylate stock solution: Weighed 13.2 mg of
Safinamide mesylate (equivalent to 10 mg of Safinamide)
and dissolved in 10 mL of water (1000 PPM of Safinamide).

Corresponding author: Pranali CB, R.G. Sapkal College of Pharmacy,
Nashik, India, E-mail: rupalinirmalcpn@gmail.com

Citation: Pranali CB & Bachhav RS. (2022) Development and Validation
of RP-HPLC Method for Estimation Safinamide in its Bulk and
Tablet Dosage Form. J Drug Design Discov Res, 2(2): 84-94.

Copyright: ©2022 Pranali CB & Bachhav RS. This is an open-access
article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original author and source are credited.

SciTech Central Inc.
J Drug Design Discov Res (JDDDR)

84



J Drug Design Discov Res, 2(2): 84-94

F

Figure 1. Molecular Structure of Safinamide.
Solution for UV Scan

a) Safinamide solution: Pipette out 0.4 mL of Safinamide
stock solution and diluted up to 20 mL with Water (20
PPM of Safinamide).

RP-HPLC method development
Preparation of standard stock solution

e Standard Preparation: Weighed accurately 13.2 mg of
Safinamide mesylate (Equivalent to Safinamide 10 mg)
and transferred to 20 mL volumetric flask. Added 15
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mL of Water, sonicated to dissolve it completely, made
the volume up to the mark with water. Further Diluted 1
mL to 50 mL with mobile phase (10 PPM of
Safinamide).

e API sample preparation: Weighed accurately 13.2 mg
of Safinamide mesylate (Equivalent to Safinamide 10
mg) and transferred to 20 mL volumetric flask. Added
15 mL of Water, sonicated to dissolve it completely,
made the volume up to the mark with water. Further
Diluted 1 mL to 50 mL with mobile phase (10 PPM of
Safinamide).

e Tablet Sample Preparation for assay: Marketed
Xadago 15 mg tablet formulation was available.
Weighed the 20 tablets and calculated average weight of
tablet. Weigh the powder material equivalent to 100 mg
of Safinamide. Transfer it in a clean and dry 100 mL of
volumetric flask, add 75 ml of water sonicate it for 15
min with intermittent shaking after every 5 min. Make
the volume up to the mark with water. Filter the solution
through suitable 0.45 p syringe filter discarding 3-5 mL
of filtrate. Further dilute 1 ml of filtrate to 100 ml with
mobile phase (10 PPM of Safinamide).

Selection of analytical from the

spectrophotometric method

wavelength

Analytical wavelength for the examination was selected
from the wavelength of maximum absorption from the
spectrophotometric analysis. The standard solution was
scanned between 200-400 nm. The wavelength of maximum
absorption was determined for drug safinamide is 226 nm
which is used for further development (Figure 2).
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Figure 2. Overlay UV spectrum of safinamide in water.
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METHOD VALIDATION

The developed method for simultaneous estimation of
safinamide was validated for the following parameters using
ICH Q2(R1) guidelines [9-21].

Filtration Study

Filtration experiment using centrifuged (unfiltered) sample
and filtered test solution. During the filtration process, 5 mL
of the aliquot sample was discarded and 0.45 m PVDF 0.45
and 0.45 m Nylon syringe filters were used.

Stability of analytical solution

A stability analysis will be carried out on both the normal
and test solutions. A test sample of tablet will be used to
determine the stability of the test solution. The stability test
will be carried out in a standard laboratory environment.

The solution will be held in a brightly lit laboratory for 12 to
24 h before being analyzed. The discrepancy between the
test solution's results at each stability time point and the
original will be calculated for the test solution stability
analysis. The discrepancy between the effects of the stability
time point and the original will be calculated in a standard
solution stability analysis.

Specificity

To demonstrate the method's precision, the following
solutions will be prepared and injected. (double-checked the
peak purity).

Blank, (diluent)
Standard Solution
Sample solution
Placebo treatments
Linearity and range

The statistical treatment of test results obtained by
examination of samples with analyte concentrations around
the claimed spectrum determines the analytical method's
linearity. As a function of analyte concentration, the region
is graphically plotted. Curve fitting percentages are
measured.

Accuracy (% recovery)

The accuracy will be tested in the range of 50% to 150
percent of the working concentration. Every occurs solution
will be prepared in triplicate. A placebo will be included in
the experiment. For each study, the percent recovery was
determined.

Precision

e There are two levels of precision: repeatability and
intermediate precision. It is carried out on a sample API.

e Repeatability (Intraday Precision)
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e Intermediate precision (Interday precision)
Robustness

Blank, the API test sample was prepared. These samples
were injected under different chromatographic conditions as
shown below.

e Changes in flow rate. (£10%)

Flow rate - 0.8 mL/min, 1.0 mL/min, 1.2 mL/min
e Change in wavelength. (£3 nm)

Wavelength - 223 nm, 226 nm, 229 nm.
e Change in Column oven temperature: £2°C

COT- 28°C, 30°C, 32°C.

Detection: The limit of detection (LOD) and limit of
quantification (LOQ) were calculated separately using the
following equations based on the standard deviation of the y-
intercept and the slope of the calibration curve, respectively.

&
LoD = 3.3
5
]
Log = 10—
5
RESULTS

Optimization of mobile phase
Optimized Chromatographic Conditions

The following chromatographic conditions were established
by trial and error and were kept constant throughout the
method (Table 1, Figures 3 & 4).

Table 1. Optimized Chromatographic Conditions.

Parameter/condition Description
Column name Kromasil C18 (250 mm X 4.6 mm i.d.) Spm
Detector UV-3000-M
Injection Volume 20 uL
Wavelength 226 nm
Mobile Phase Methanol: Buffer (70:30%V/V)
Programme Isocratic
Flow Rate 1.0 mL/min
Column Oven
30°C
temperature
Run time 6 min
1.0 mL Ortho Phosphoric Acid in 1000 ml
Buffer
water. (0.1% OPA)

. Stock in Water and further dilution in mobile

Diluent

phase
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Figure 3. Typical Chromatogram of Safinamide.
Observation: Safinamide eluted and good chromatography observed.

Conclusion: Above trial is selected as optimized chromatography because peak shape found good.

Sample Name: STANDARD SOLUTION_1
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Figure 4. Chromatogram of Standard 1 for SST.

System suitability test (SST)

It was observed from the data tabulated above; the method
complies with system suitability parameters. Hence, it can

be concluded that the system suitability parameter meets the
requirement of method validation. Typical chromatogram of
SST for safinamide is shown in Figure 5. Analytical data of
System suitability test are given in Table 2.

Sample Name: SAMPLE SOLUTION_UNFILTERED

Figure S. Typical chromatogram of unfiltered sample.
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Table 2. Analytical data of System
safinamide.

suitability test of
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Table 3. Analytical data of Filter Test for Safinamide.

%
Acceptance
Parameter Result Acceptance Sample Area Absolute Conclusion
Criteria . Criteria
difference
Mean 5998426 Unfiltered 5778699 N.A.
STD Dev 13552.74937 045 1 Both PVDF
) 0 . and Nylon
7 RSD 0.23 NMT 2.0%. PVDF 5760638 031  %Absolue
Theoretical : ilters
1.21 More than 2000 filter difference "
plates passes the
0.45 p NMT 2.0 S
BT criteria for
Tailing factor 6753 NMT 2.0 Nylon 5770369 014
Filter Test: (Table 3, Figures 6 & 7) o filter study
Chromatograms of Filter Test:
Sample Name: SAMPLE SOLUTION_0.45 u PVDF FILTER
Minutes
Figure 6. Typical chromatogram of sample filtered through 0.45p PVDF filter.
- _________________________________________________________________________________________________|
Sample Name: SAMPLE SOLUTION_0.45 n NYLON FILTER
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Figure 7. Typical chromatogram of sample filtered through 0.45p Nylon filter.
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Solution Stability: (Table 4 & Figure 8)
Table 4. Analytical data of safinamide for solution Stability.

Time point = Sample solution Standard solution Acceptance Conclusion
Criteria
Area %  Absolute Area %  Absolute
difference difference
Initial 5780367 NA 5960367 NA % Absolute = Both standard

difference NMT 2.0 | solution and sample
12 h 5763319 0.29 5943687 0.28 solution were found

24 h 5760631 0.34 5941829 0.31 stable for 24 h

Sample Name: SAMPLE SOLUTION_24 HOURS
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Figure 8. Typical chromatogram of sample solution after 24 h.

Accuracy(%Recovery): statistical data of accuracy was given in Table S and

Fi 9.
e % Recovery was found well within acceptance range gure

(98.00 % to 102.0 %) at all three levels. Result and

Table 5. Result and statistical data of accuracy for safinamide.

Added Recovered Acceptance
Level (%) Area % Recovery Conclusion
concentration concentration Criteria
2956418 5.04 5.00 100.80
50 2963473 5.05 5.00 101.00
2946317 5.02 5.01 100.20
% Recovery was
5850638 9.97 10.00 99.70 % Recovery:
found well within
100 5849351 9.97 10.01 99.60 98.00 % to 102.0
acceptance range at
5923173 10.10 10.01 100.90 %
all three levels.
8863146 15.11 15.00 100.73
150 8849638 15.09 15.01 100.53
8859634 15.10 15.01 100.60

e —
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Sample Name: ACCURACY 100% _3
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Figure 9. Chromatograms of Accuracy for drugs at level of safinamide.

Precision: 0.586 & 0.658 Therefore, the HPLC method for the
determination of safinamide is precise. Analytical data of
both precision of safinamide is given in Table 6 and Figures
10 & 11.

Table 6. Data of Precision of safinamide.

% RSD for 12 sample (Precision and Intermediate Precision
samples) NMT 2.0 %. The %RSD of method precision is

Parameters Intraday Precision Interday Precision Accpetence criteria Conclusion

Mean 99.65 100.066 HPLC method for the
% RSD for the six

SD 0.584294 0.65881 determination of safinamide
samples NMT 2.0 : :

% RSD 0.586 0.658 is precise

Sample Name: PRECISION_SAMPLE SOLUTION 2
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Figure 10. Chromatogram of Intraday Precision of sample.

Sample Name: INTER MEDIATE PRECISION_SAMPLE SOLUTION 5
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Figure 11. Chromatogram of Interday Precision for sample.
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Linearity: pg/mL. The Regression value was found well within the
limit. Result and statistical data of linearity of safinamide is
given in table no. 13. Linearity graph of safinamide is shown
in Figure 12 and Tables 7 & 8.

From the calibration curve we had to conclude that the
safinamide shows linear response in the range of 1.0-15.14

Safinamide Linearity
10000000
S000000
8000000 —
7000000 /"’
6000000 P
5000000 _——

4000000 —

3000000 /

2000000 —

1000000 —

Area

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
Conc

Figure 12. Linearity graph of safinamide.

Table 7. Result and statistical data of linearity of safinamide.

Conc
Level Area Mean % RSD
(ng/mL)

593638

10% 1.01 594672 594310 0.098
594621
2949833

50% 5.05 2930364 2946853 0.516
2960361
5966874

100% 10.09 5941865 5962696 0.320
5979349
7454858

125% 12.72 7460349 7461858 0.105
7470366
8825291

150% 15.14 8836143 8835847 0.118
8846106
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Table 8. Data for calibration curve of safinamide.

Parameters
Detection Wavelength
Beer’s law limit
Slope
Intercept
Correlation coefficient (R?)

Conclusion: From the calibration curve we had to conclude

Result
226 nm
1.01-15.14 pg/mL
585060.6482
10270.5757
0.99996

Chromatogram of linearity for drugs (Figure 13)

that the safinamide shows linear response in the range of

1.01-15.14 pg/mL. The Regression value was found well
within the limit.

Sample Name: LINEARITY 10% 1

mAll

mALl

Minutes

Figure 13. Chromatogram of linearity for sample of 10% level-I.

Robustness:
Change in flow Rate (Tables 9 & 10)

Table 9. Data for change in flow rate of safinamide.

Observations
Changes in flow Change in
S.no Parameter Change in COT Limit
rate wavelength
1.2 0.8 223 229 32°C 28°C
Peak area
5394672 6615516 5388358 5995662 6041675 5714384
response
Theoretical
6495 7483 6968 6947 6984 6779  NMT2000
plates
Tailing
1.17 1.18 1.19 1.19 1.17 1.22 NMT 2.0
factor

SciTech Central Inc.
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Table 10. Result of Detection limit.

Parameter Result
LOD 0.17 pg/mL
LOQ 0.52 pg/mL

Chromatogram for robustness (Figures 14-16)

Sample Name: ROBUSTNESS_SAMPLE SOLUTION +10% FLOW RATE
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Figure 14. Chromatogram of sample for flow rate as such +10%.

Sample Name: ROBUSTNESS_SAMPLE SOLUTION +3 NM
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Figure 15. Chromatogram of sample for Change in wavelength as such +3 nm.

Sample Name: ROBUSTNESS_SAMPLE SOLUTION +2°C
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Figure 16. Chromatogram of sample for Change in COT As Such +2°C.
Detection limit is given in Table 10. Calibration curve of safinamide

It may be calculated based on the standard deviation (SD) of for LOD and LOQ is given in Figure 12.

the response and slope of the curve(S). result of detection

SciTech Central Inc.
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CONCLUSIONS

In the developed RP-HPLC method, the analyte was
resolved by using an isocratic program, and the mobile
phase was used Methanol: buffer (70:30 % v/v) at a flow
rate of 1.0 mL/min, on an HPLC system containing UV-
visible detector with Openlab EZ-Chrome Workstation and
Kromasil C18 column (250 mm X 4.6 mm i.d. Spm). The
detection was carried out at 226 nm. The retention time for
safinamide was found to be 2.57 min. The developed method
has several advantages, including reproducibility of results,
rapid analysis, simple sample preparation, and improved
selectivity as well as sensitivity. The regression coefficient
(r?) for each analyte is not less than 0.99996 which shows
good linearity. The % recovery was in the acceptable range
in the tablet dosage form. The % percent RSD was also less
than 2.0 % showing a high degree of precision of the
proposed method. Since the developed method is robust and
reproducible and also less time consuming, it can be
performed for routine analysis in the pharmaceutical
industry for the bulk drug of safinamide and also in the
pharmaceutical dosage form.
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