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solution, diluent, placebo Solution), 30 minutes (For diluted standard). The retention time for

Lercanidipine Hydrochloride was found to be 20 minutes. Proposed method was validated for

specificity and force degradation study. This validation study is intended to show that the

method is stability indicating and is suitable to determine inherent stability of drug for

Lercanidipine Hydrochloride in Lercanidipine Hydrochloride Tablets of 10 mg and 20mg

dosage strengths.
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INTRODUCTION

Lercanidipine hydrochloride is yellow powder and soluble in methanol, practically insoluble
in water. Lercanidipine hydrochloride Melting range is Between 165.0°C and 180.0°C.
Lercanidipine Hydrochloride has the structural formula shown below.
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Figure. 1.

Chemical Name: 1,4-Dihydro-2,6-dimethyl-4-(3-nitrophenyl)-3,5-pyridinedicarboxylic
acid-2-[(3,3- diphenylpropyl)-methylamino]-1,1-dimethylethyl methyl ester hydrochloride;
(x )-1,4- Dihydro- 2,6-dimethyl-4-(3-nitropheny l)pyridine- 3,5 -dicarboxylic acid- 2 - [N
(3,3-diphenylpropyl)-N—ethylamino]-1, 1-dimethylethyl methyl diester hydrochloride

Molecular Formula: C3gH41N30s. HCI
CAS No. : [132866-11-6]
Molecular Weight : 648.19

Lercanidipine Hydrochloride is an active ingredient of Lercanidipine Hydrochloride Tablets
for oral administration. Each Tablets contains 10mg or 20mg of Lercanidipine
Hydrochloride. An HPLC method for determination of related substance for Lercanidipine
Hydrochloride in Lercanidipine Hydrochloride Tablets has been developed and being force
degradation study for routine use and testing the stability samples. Since the excipients used
are proportionally same in all strengths and chromatographic conditions are same for all
strengths of Tablets, the complete force degradation was carried out for Lercanidipine
Hydrochloride Tablets 10mg. This paper describes the experiments performed for force
degradation study on the related substance method for Lercanidipine Hydrochloride in

Lercanidipine Hydrochloride Tablets.
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Chemical Name of Impurities

Impurity A: Methyl propyl-2, 6-dimethyl-4-(3-nitro phenyl)-1,4-dihydropyridine 3,5-
dicarboxylate.

Impurity B:  Dipropyl 1, 4-dihydro-2,6-dimethyl-4-(3-nitrophenyl)-3,5-pyridine
dicarboxylate.

Impurity C: 1, 4-Dihydro-2,6-dimethyl-4-(3-nitrophenyl)pyridine-3, 5-dicarboxylic acid 2-
[N-3, 3- Diphenyl propyl)-N-methylamino]-1, 1-dimethyl ethyl propyl diester.

Impurity D: 2, 6-Dimethyl-4-{3-nitrophenyl}-pyridine-3, 5-dicarboylic acid 3-{2-[([3,3-
dipheyl Propyl) methyl amino}-1, 1-dimethyl ethyl} ester 5-methyl ester.

MATERIALS AND METHODS

A-1 Reagents and Chemicals

Sodium perchlorate monohydrate (Merck Grade)
Perchloric acid (70%) (Merck Grade)
Acetonitrile (HPLC grade)

Hydrogen Peroxide (AR grade)

Sodium Hydroxide (GR grade)

Concentrated Hydrochloric Acid (AR grade)
Water (Milli Q grade)

A-2 Standards: Lercanidipine Hydrochloride working standard, Impurity A, B, C, D

working standard.

A-3 Preparation of dilute Perchloric acid: Dilute 3 ml of Perchloric acid to 100 ml with

purified water.

A-4 Preparation of Buffers: Weigh and transfer accurately about 21.07 g. of Sodium
Perchlorate Monohydrate in 1000ml of water and mix. Adjust the pH to 4.0+0.05 with dilute

per chloric acid.

A-5 Preparation of Mobile Phase: Prepare a mixture of Buffer and Acetonitrile in the ratio
50:50 v/v.

A-6 Diluent: Use mobile phase as the diluent.

WWW.Wjpr.net Vol 7, Issue 4, 2018. 563




Anjani et al. World Journal of Pharmaceutical Research

A-7 Preparation of System suitability solution
Impurity D stock solution-100ppm: Weigh accurately about 2.0mg of impurity D into a 20
ml volumetric flask add 10 ml of acetonitrile sonicate to dissolve and make up to volume

with acetonitrile.

Weigh accurately about 100.0 mg of Lercanidipine HCI working standard into a 100ml
volumetric flask add 50.0ml mobile phase sonicate to dissolve add 5ml of impurity D stock

solution and make It up to the mark with diluent.

A-8 Chromatographic Conditions

Column : Water symmetry C8, 250 X 4.6mm, 5 p or equivalent.

Flow Rate : 1.5 ml/minute.

Detection > uv220nm.

Injection volume 220 pl.

Column oven : Ambient.

Run Time : 70 minutes (For sample solution, system suitability solution,

diluent, placebo Solution) 30 minutes (For diluted standard).

Retention Time : About 20 minutes for main peak.

A-9 Preparation of Standard Stock Solutions

Weigh accurately 50 mg of Lercanidipine Hydrochloride working standard into 50 mi
volumetric flask. Add 25ml of diluent, sonicate to dissolve and makeup to the mark with
diluent Pipette 1 ml of this solution to 100 ml volumetric flask and make up to the mark with

diluent. Further dilute 5 ml of this solution to 50 ml with diluent.

A-10 Preparation of Sample Solution (for 10mg Tablets)

Accurately Weigh and transfer tablet powder equivalent to 100 mg of Lercanidipine HCL
(Tablet powder approximately 1020 mg) into 100 ml volumetric flask. Add about 50 ml of
diluent and sonicate for about 20 min with intermediate shaking at room temperature. Dilute
up to the mark with diluent. Filter through 0.45u Nylon filter.

A-11 Procedure

Separately inject equal volumes of Blank, system suitability solution, placebo and  six
replicates of diluted standard and single injection of sample preparation. Disregard peaks due
to blank, placebo and below % LOQ.
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Table-1: Table for Relative Retention Time (RRT), Response Factor (RF) and Limit of
Quantification (LOQ).

Name RRT | %LOQ RF
Impurity A 0.80 0.01 0.94
Impurity D 0.90 0.01 0.92
Lercanidipine Hydrochloride 1.00 0.01 1.00
Impurity B 1.58 0.01 0.99
Impurity C 1.82 0.01 1.01

A-13 Evaluation of System Suitability

The resolution between impurity D and Lercanidipine peak should not be less than 1.5 in the
chromatogram obtained with system suitability solution. The Tailing factor for Lercanidipine
peak obtained in the diluted standard solution should not be more than 2.0. The relative
standard deviation determined from the diluted standard for six replicates should not be more
than 5.0%.

Stability indicating data

1. Specificity

1.1 Selectivity

Experiment: A representative of Lercanidipine Hydrochloride standard solution, known
impurities (Impurity A, Impurity B, Impurity C and Impurity D), and sample solution of
Lercanidipine Hydrochloride Tablets were prepared as per the methodology and
chromatographed the solutions along with blank/diluent and placebo using the

chromatographic system described in the methodology and a photodiode array detector.

Table. 2: Selectivity Data for Lercanidipine Hydrochloride.

Retention Purity Purity Purity

Sr-No. | Name Time Angle Threshold | Criteria
1. Lercanidipine Hydrochloride in standard solution 20.354 7.713 10.462 Pass
2. Impurity-A in ldentification solution 15.834 0.234 1.261 Pass
3. Impurity-B in Identification solution 31.912 0.269 1.323 Pass
4. Impurity-C in Identification solution 40.344 0.668 1.829 Pass
5. Impurity-D in Identification solution 18.661 4.459 14.040 Pass
6. Lercanidipine Hydrochloride in Spike sample 19.980 0.033 1.161 Pass
7. Impurity-A in Spiked sample 15.236 1.363 10.364 Pass
8. Impurity-B in Spiked sample 30.528 2.978 19.104 Pass
9. Impurity-C in Spiked sample 37.672 2.851 22.233 Pass
10. Impurity-D in Spiked solution 17.958 5.153 39.453 Pass
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Lercanidipine Hydrochloride.

1.2 Placebo Interference

Experiment: Diluent (Blank), placebo, standard and sample solutions were chromatographed
as per methodology and evaluated for any placebo interference.

1.3 Forced Degradation Studies

1.3.1 Acid Degradation (2 M HCI)

Procedure: Accurately Weighed and transferred tablet powder equivalent to 100 mg of
Lercanidipine HCI into 100ml volumetric flask. Added about 25ml of diluent and sonicated
for about 20 min with intermediate shaking at room temperature. Added 5mL of 2M HCI
solution, heated the content to 70°C for 60 minutes and then cooled the content. Neutralized
the content by adding 5 mL of 2M NaOH solution. Diluted up to the mark with diluent.
Filtered through 0.45 p Nylon filter.

1.3.2 Base Degradation (2 M NaOH)

Procedure: Accurately Weighed and transferred tablet powder equivalent to 100 mg of
Lercanidipine HCI into 100ml volumetric flask. Added about 25ml of diluent and sonicated
for about 20 min with intermediate shaking at room temperature. Added 3mL of 2M NaOH
solution, heated the content to 70°C for 20 minutes and then cooled the content. Neutralized
the content by adding 3mL of 2M HCI solution. Diluted up to the mark with diluent. Filtered
through 0.45p Nylon filter.

1.3.3 Peroxide Degradation (50 %ov/v H,0,)

Procedure: Accurately Weighed and transferred tablet powder equivalent to 100 mg of
Lercanidipine HCI into 100ml volumetric flask. Added about 25ml of diluent and sonicate for
about 20 min with intermediate shaking at room temperature. Added 2mL of 50 %v/v H,0;
solution heated the content to 70°C for 20 minutes and then cooled the content. Diluted up to
the mark with diluent. Filtered through 0.45u Nylon filter.

1.3.4 Thermal Degradation (60°C/12 hrs.)
Procedure: Sample exposed at 60°C for 12 hours were analyzed as per Methodology.

1.3.5 Photolytic Degradation (1.2 million Lux hours)
Procedure: Sample exposed at 1.2 million Lux hours were analyzed as per methodology.
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1.3.6 Humidity Degradation (25°C/92% for 12 hrs.)
Procedure: Sample exposed at 25°C/92%RH humidity condition for at least 12 hours were

analyze as per methodology.

Note: Simultaneously placebo were subjected to above stress conditions and

chromatographed along with samples.

RESULT AND DISCUSSION
Table. 2: Forced Degradation Studies for Lercanidipine Hydrochloride.

. Purity Purity | Purity %
Sr.No. | Name Condition RT Angle | Threshold | Criteria | Degradation
1 Acid . 2.0 M HCI- 70°C/60 min. | 21.838 | 0.035 1.210 Pass No degradation
degradation
o |Base  J20MNaOH-70°C/20 | 51 g73 | o052 | 8416 | Pass 5.648
degradation | min.
3 (Fj’eromde_ 50 % H,0,- 70°C /20 min. | 22.014 | 0.028 1.972 Pass 11.187
egradation
4 ;’hermal_ 60°C for 12hours 21.976 | 0.034 1.174 Pass No degradation
egradation
5 | Photolytic 1 5 yitlion Lux hours 20048 | 0746 | 1359 |Pass | 4.896
degradation
— o 5
6 Hum'd'tY 25°C /92% RH for 12 21.929 | 0.040 1.201 Pass No degradation
degradation | hours

Retention time of Lercanidipine Hydrochloride peak and Known impurities in sample
preparation is comparable with respect to retention time of standard preparation. Peak purity
passes for Lercanidipine Hydrochloride peak in both standard and sample preparation.
Therefore, the HPLC method for the determination of related substances for Lercanidipine
Hydrochloride in Lercanidipine Hydrochloride Tablets is selective. No interference was
observed at the retention time of Lercanidipine Hydrochloride peak and Known impurities.
Therefore, the HPLC method for the determination of related substances for Lercanidipine
Hydrochloride in Lercanidipine Hydrochloride Tablets is selective and specific. The peak
purity data of Lercanidipine Hydrochloride peak at every degradation sample shows that the
Lercanidipine Hydrochloride peak is homogeneous and there were no co-elution peaks
indicating that the method is stability indicating showing inherent stability of drug and

specific.
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Figure. 2: (Diluent).
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Figure. 3: (Control Placebo).
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Figure. 4: (Photo Degradation Placebo).
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Figure. 5: (Acid Degradation Placebo).
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Feak Purity Table
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g 19.098| B8.608 BO.0O0D Fas
10 | Lercanidipine ( 20.048 | 0.748 1.359 Fa=
11 22.232| 5400 BO.000D FPas
12 | Impurity B 33.360| 54.735 B0.000 Pas
13 | Impurity C 37.661| 48.981 BO.0O0D Fas
14 41.455| 75.387 BO.000D Fas

Figure. 12: (Photo Degradation sample).

Chromatogram

':l.l:*'.l_
0.3 .
0030
0.0
e
= .
< 1 B
0015 &
. P ' )
] ; [= § E‘
0.0104 , ¥ B *
7 < .1I| (&
] g £ 3 &
2.005] T i # E 55
. - E | & E
] -
00003 tﬁ*n—w
] 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 T T T
0.00 10.00 20.00 30.00 40.00 50.00 §0.00 0.00
Minutas
Peak Results
Hame RT |RTRatio| area |USP Resolutlon | USP Plate Count | USP Talling
4.371 3563 107 48 0.97
2 5,285 2937 406 4454 1.00
3 5,524 7955 1.03 21090 1.47
4 436 745 14.44 26330 0.79
: 12.160 1B42E 11.91 16428 1.58
£ |Impurity & [ 16.471 0.754 5715 11.35 24334 0.6
7 |impwity 0 [1o083 | 0.T4| 117591 518 14200 1.48
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Peak Results
Hame RT |RT Ratle Hea UEP Rezolutlon | USP Plata Count | UEP Talling
& | Lercanidiping | 21.538 1960344 3.51 9471 1.76
g 25665 5453 631 121065 0.71
10| Impurity B 31.604 1.447 240 20,42 273242 0.6€
11 Impurity C 41,808 1.914 17810 am TSIE 0.81
12 45,028 1510 2,83 DE24E1 1.19
Feak Purity Table
Mame AT T:;: T::;"ﬁ;d Furity_Criteria
1 4371 | 41.801 BD.000D Pas
2 5.285 | 54.158 ( 90.000 Pa=
3 5.524 | 33481 BO.000 Pas
4 2438 | 384m BD.000D Pas
] 12.160| 9.228 0.000 Pas
G | Impurity & 16.471| 14827 ( 20.000 Pas
7 | Impurity D 19.083| 14886 | 90.000 Pas
2 |Lercanidipine | 21.838| 0.035 1.210 Pas
2 25865| 18.255 | 90.000 Pas
10| Imipurity B 31.604| 60906 ( 90.000 Pas
11 | Impurity C 41.805| 41187 | 90.000 Pas
12 45025| 59.808 | 90.000 Pas

Figure. 13: (Acid Degradation sample).

Chromatoegram
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Minutes
Peak Results
Nams RT |RTRato| &ea |USP Rssolution | USP Plats Count | USP Talling
5.362 323299 30BE
2 5.560 95950
3 7.371 52520 5203 1.16
4 7.965 SASE 1.89 17133 0.83
5 B.376 165382 1.45 11440 1.01
£ B.TE1 36915 1.32 13927 1.02
7 9,466 1032346 2.04 10297 1.06
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Peak Results

Hame RT RT Ratlo ea UEP Re=olutlon | WSP Plate Count | USSP Talllng
B 10758 25270 3.75 20743 0.54
o 11.140 40956 1.19 1ESTT 1.21
10 | Imprty A 14340 0.655 S21732 s5.a7 4302 1.
11 | Impuwrity & 12,056 a.873 178023 6.02 131285 1.32
12 20.591 13572 237 26401 1.05
13 | Lercanidiging | 21.873 IT2IEITE 1.89 10021 1.67
14 27132 5384 T.83 FIEZI2 a.e1
15 | Impurity C 40,507 1.857 12530 8.0 21838 a.77
18 51.289 Zr113 ST 36TT 083

Peak Purity Table

N — T Tn”;—;: _mF:JE:'{'r;d Purity_ Criteria
1 6.352 1.767 20.000 FPass
2 g 850 1.68&82 |80 000 Pas=s
3 7.371 0.696 20.000 FPas=
4 7955 2.298 a0.000 Pas=
5 837G 1.184 a0 000 Pas=s
& 8781 3.120 80.000 FPas
T o.458 0.241 a0.000 Pas=s
g 10.755 85277 a0 000 Pa=
a 11.140| 4.827 20.000 FPass
10 | Irnpurity & 14 340 12,835 |80 000 Pas=s
11 | Impurity O 19086 | 12.54 20.000 FPas=
12 20.521 T1.740 a0 000 Pas=s
13 | Lercanidipine | 21.873 0.052 8. 41G Pa=
14 27132 | 48705 a0.000 Pas=s
15 | Imnpurity C 406507 | 3I7.385 a0 000 Pa=
16 51.289( 13.022 20.000 FPass

Figure. 14: (Base Degradation sample).

Chromategram
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Peak Results
Hame RT RT Ratlo &ea USSP Resolutlon | WSP Plate Count | USP Talllng

1 2 880 24348 4570 1.33

2 3.871 15400 5.37 G677 1.22

3 4.373 10026 2.63 3407 0.96

4 5.321 164345 4.70 10220 1.07

5 5.831 &2300 1.4z 10370 1.20

B 9.416 55966 12.37 9519 1.0:8

T 10.498 227126 2.54 10065 1.38
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Peak Results

Hame RT RT Ratio srea UsP Resolution | USP Flate Count | WSP Talling
B 11.286 67471 1.92 13539 1.40
o 12.296 B494 311 36212 0.54
10 12.772 zz113 1.33 1321% .57
11 14.72E 35203 4.07 14726 1.04
12 | Impurity A 16.520 a.7sa 84589 3.23 1€04:5 1.03
13 18.1571 14564 ERE] 17746 103
14 | Impuwrity D 19.226 a.873 S5T6E 207 17104 0.89
15 20.375 3020234 1.54 101651 1.21
15 | Lercanidipine | 22.014 25547509 1.93 10234 1.63
17 24 439 21425 2.62 17157 0.85
18 25.774 SES59 1.35 16742 1.10
19 | Impurity < 42.087 1.912 16347 14.73 4457 0.8

Peak Purity Table

Fame T F::;; _m'::"e;"f’_:;d Purity_ Criteria
1 zaB0 | 8401 o0.000 Fa=
= 3871 | 247868 | ©0.000 Fa=
= 4. 373 5.015 0. 000 Pa=s
) 52321 | 62485 | ©0.000 Fa=
] 5631 | 54808 | ©0.000 Fa=
& o216 | 21537 | ©0.000 Fa=
s 10496 9.528 20.000 Pa=s
) 11286 | 25744 | ©0.000 Fa=
) 12296 | 48.085 | ©0.000 Fa=
10 12772 | 38.813 | ©0.000 Fa=
11 14.728 34.578 20 000 Pas=s
12 [ Impurity & 16.520| 15117 | ©0.000 Fa=
13 18.151| &7.780 | ©0.000 Fa=
14 [ Impurity O 19276 | 42620 | ©0.000 Fa=
15 20375 0.248 8872 FPass
16 | Lercanidipine | 22.01% | 0.028 1e7= Fa=
17 24430 ie.o00 | ©0.000 Fa=
18 25774| 14.125 | ©0.000 Fa=

Figure. 15: (H,O, Degradation sample).

Chromategram
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Miriutas
Peak Results
Hams AT |RTRatio| area |USP Assolution | WSP Plate Count | USP Talling
1 5311 8ES2 4E10 138
2| impurtty & [ 15.052 L7738 BET3 35.31 26TES .83
3| Iimpurtty o [ 19.205 0.376 19138 425 4529 1.70
& | Lercanidiphe | 21.929 31016034 3.35 9527 175
5 27.197 14825 419 44B61 1.08
g 39.008 10302 12.04 22503 145
7| impurtty ¢ [41.858 1.300 17575 0.75 211298 [.88
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Peak Results
Hama RT RT Ratlo Araa USP Resolutlon | USP Plate Count | USP Talling
a 45.503 10581 1.42 331769 076
Peak Purity Table
Furity1 | Purityd Lo
Marme FT Angle |Threshoid Purity_Criteria
1 5311 | 44.188 80.000 FPa=
2| Impurity A 16.852 | 55620 50.000 Pas
3| Impurity D 19,205 | 47.524 80.000 Pa=
4| Lercanidipine | 21.829 | 0.040 1.201 Pa=
] 27187 | 58343 80.000 FPa=
il 30008 | 35005 50.000 Pas
T | Impurity C 41.858 | 38589 80.000 Pa=
B 48503 | 43141 80.000 Pa=
Purity Plot
0.000H /%ﬁ\ C
] Moise+Salvent {1.00) i Ao » .
0,000 } ", / W r H
2 ) < s §
0.0004 P z L &
1l g T [
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Figure. 16: (Thermal Degradation sample).
Chromatogram
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Peak Results
Mame RT |RTRatlo| &ea |USP Resolution | USP Plate Count | USP Talling
1 5.236 7712 10789 1.03
2 3185 3848 12.23 12285 1.01
3 11.458 3824 1178 1542 D6z
4 | Impurtty A 16.831 0770 TOe6 18.51 32119 53
s [impurty o [ 12200 .87 10670 5.37 1212 .78
& | Lercanidiping | 21.975 31376786 3.52 Ba7E 77
7 27.440 13407 5.08 7755 0.70
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Peak Results
Hamsa RT |RTRatlo| Arsa |USP Resolution | USP Plate Count [ USP Talling
8| impurty © 42129 1917 264 11.02 23818 L.85
Peak Purity Table
Purtyi | Purityl "
MName HT Angle | Threshoid Purity_ Criteria
1 5336 | 47411 80.000 FPa=
2 8.185 | 62.084 | 00.000 Pas
3 11.456 | 74.011 50.000 Pas
4 | Impurnity A 16.831 | 77307 80.000 Fa=
5 | Impurnity D 18.300 | 54.887 80.000 FPa=
8 | Lercanidipine | 21.676 | 0.034 1.174 Fa=
T 27440 | 55737 50.000 Pas
B | Impurnity C 42128 38204 80.000 Fa=
Purity Plot
0.0004 e C
] Moise+Solwent {1.00} AT T C -
, 0000 e =y soon @
o . e = — B i
E £ - B
I:.DI:II:T:. e — _ g _ _ _ _ _ C
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Figure. 17: (Humidity Degradation sample).
CONCLUSION

The test method was validated for specificity, selectivity and stability indicating was found to
meeting the predetermined acceptance criteria as per Inernational Conference on
Harmonization guideline entitled ‘Stability testing of new drug substances and new drug
products’ (ICH) Q1A and ‘Analytical method validation of new drug substances and new
drug product’ ICH Q2 R1 guideline. This force degradation study is intended to show that the
method is stability indicating and is suitable to determine inherent stability of drug for
Lercanidipine Hydrochloride in Lercanidipine Hydrochloride Tablets of 10 mg and 20mg
dosage strengths. Hence this method can be introduced into routine use and testing of
stability samples for the related substances of Lercanidipine Hydrochloride in Lercanidipine

Hydrochloride Tablets, 10mg and 20mg.
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