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Introduction

Felodipine is a calcium channel blocker used to treat high blood
pressure and angina. It works by relaxing blood vessels, improving
blood flow, and reducing cardiac workload. It is also used to alleviate
angina, a condition characterized by chest pain due to reduced blood
supply.

In this technical note, we illustrate the appropriateness of Luna™
Omega C18 (5 pm 150 x 4.6 mm) and Kinetex™ C18 (5 um 150 x 4.6
mm) columns for the assay, ethyl-3-aminocrotonate limits and the
organic impurities of Felodipine, in accordance with the USP

LC Conditions for Assay and Organic impurities

Column:

Dimensions:
Buffer:

Luna™ Omega C18, 5 um (Part No: 00F-4785-E0)
Kinetex™ C18, 5 um (Part No. 00F-4601-EQ)
Waters® Symmetry™ C18, 5 um (WAT045905)
150 x 4.6 mm

Dissolve 6.9 g of Sodium Phosphate Monobasic
Dihydrate in 400 mL of water, add 8.0 mL of 1 M
Phosphoric Acid, and dilute with Water to 1 L.
[Note: The pH of this solution is around 3.0]

Mobile Phase: Acetonitrile, Methanol, and Buffer (40:20:40
monograph. The USP monograph mandates the utilization of an L1 V/V/V)
column (Waters® Symmetry™ C18, 5 pum, 150 x 4.6 mm). Both Diluent Mobile phase
columns fulfill the acceptance criteria. Mode: Isocratic
All reference solutions were prepared as per procedures indicated in Flow Rate: 1 mL/min

USP monograph. USP reference standards used for the analysis.
*  Felodipine RS (Lot: R079J0)

* Felodipine Related Compound A (Lot: R142H0)

e Ethyl 3-Aminocrotonate (Lot: F10540)

System Suitability, Standard and Sample Solution

Preparation for Assay and Organic impurities methods
System suitability stock solution: 0.05 mg/mL of USP Felodipine RS
and 0.1 mg/mL of USP Felodipine Related Compound A RS in mobile

Injection Volume:

Column Temperature:
LC System:
Detection:

20 pL for the System Suitability solution
40 pL for the Sensitivity solution, Standard
solution and the Sample solution

25°C

Waters® Arc HPLC with PDA

UV @ 254nm

LC Conditions for Ethyl-3-Aminocrotonate

Buffer: 2.84 g/L of Sodium Phosphate, Dibasic,
phase System suitability solution: 0.5 pug/mL of USP Felodipine RS anhydrous in water prepared as follows.
and 1 pug/mL of USP Felodipine Related Compound A RS in mobile Dissolve 2.84 g of Sodium Phosphate,
phase from the System suitability stock solution Dibasic, anhydrous in 1000 mL of water.
Standard solution: 0.3 mg/mL of USP Felodipine RS in mobile phase Adjust with Phosphoric Acid to a pH of
Sample solution: 0.3 mg/mL of Felodipine in mobile phase. 7.0.

Sensitivity solution: 0.15 pg/mL of USP Felodipine RS in Mobile phase Mobile phase: Acetonitrile and Buffer (57:43 V/V)
from the Standard solution. Diluent Mobile phase

Mode: Isocratic
Note: All the solution filtered through a suitable filter of 0.2 um pore Flow Rate: 1 mL/min
size and were prepared freshly before analysis. Injection Volume: 20 ul

Column Temperature: 35 °C

Suitability requirements for Assay

Resolution: NLT 2.5 between Felodipine Related Compound A and
Felodipine, System Suitability solution

Tailing factor: NMT 1.5, Standard solution

Relative standard deviation: NMT 0.37 %, Standard solution
Suitability requirements for organic impurities

Resolution: NLT 2.5 between the Felodipine Related Compound A and
Felodipine, System Suitability solution

Relative standard deviation: NMT 10.0 %, Sensitivity solution

System suitability solution, Standard and sample
Preparation for Ethyl 3-Aminocrotonate

Standard solution: 30 pg/mL of USP Ethyl 3-Aminocrotonate RS in
Mobile phase.

Sample solution: 20 mg/mL of Felodipine in Mobile phase. Sonicate
the solution for 10 min.

Suitability requirements

Requirements Relative standard deviation: NMT 3.0 %, Standard
solution

LC System:
Detection:

Waters® Arc HPLC
Waters® Rl 2414
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Results and Discussion on Waters Symmetry C18, for Assay

Figure 1. System suitability solution on Waters Symmetry C18, for Assay and

organic impurities
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Results and Discussion on Waters Symmetry C18, for

Figure 4. Overlayed chromatogram of six replicate injection of sensitivity
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Figure 2. Standard solution on Waters Symmetry C18, for Assay

. i
2 e i
[« —_— , S
8 R I N — — | %
o Y R A 9
E o S — m— 1 E
a - a
: 2 2
RT ] o : s
Ratio Resolution Injection Retention Time Area
Mean 15.393 6679
0.81 SD 0.021 174
1.00 5.8 %RSD 0.1 2.6
N=6 Injection
Figure 5. Sample solution on Waters Symmetry C18, for organic impurities
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Figure 3. Overlayed chromatograms of replicate injections (N=6) of standard
solution on Waters Symmetry for Assay
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Results and Discussion on Waters Symmetry C18, for Results and Discussion on Luna Omega C18, for Assay

Ethyl-3-Aminocrotonate Figure 8. System suitability solution on Luna Omega C18, for Assay and
Figure 6. Overlayed chromatogram of six replicate injection of sensitivity organic impurities
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Figure 9. Standard solution on Luna Omega C18, for Assay

Figure 7. Sample solution on Waters Symmetry C18, for Ethyl-3-Aminocrotonate
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Results and Discussion on Luna Omega C18, for Organic
impurities

Figure 11. Overlayed chromatogram of six replicate injections of sensitivity
solution on Luna Omega C18, for organic impurities
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Figure 12. Sample solution on Luna Omega C18, for organic impurities
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Results and Discussion on Luna Omega C18, for
Ethyl-3-Aminocrotonate

Figure 13. Overlayed chromatogram of replicate injections (N=6) of sensitivity

solution on Luna Omega C18, for Ethyl-3-Aminocrotonate
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Figure 14. Sample solution on Luna Omega C18, for Ethyl-3-Aminocrotonate
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Results and Discussion on Kinetex C18, for Assay

Figure 15. System suitability solution on Kinetex C18, for Assay and organic

Results and Discussion on Kinetex C18, for Organic
impurities

Figure 18. Overlayed chromatograms of replicate injections (N=6) of

sensitivity solution on Kinetex C18, for organic impurities
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Figure 16. Standard solution on Kinetex C18, for Assay Figure 19. Sample solution on Kinetex C18, for organic impurities
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Results and Discussion on Kinetex C18, 5 um for
Ethyl-3-Aminocrotonate

Figure 20. Overlayed chromatograms of replicate injections (N=6) of sensitivity
solution on Kinetex C18, for Ethyl-3-Aminocrotonate
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Figure 21. Sample solution on Kinetex C18, for Ethyl-3-Aminocrotonate
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Summarization tables

Table 1. Summarization table for System suitability solution, Assay and
Organic Impurities

Column Name Waters Symmetry C18 Luna Omega C18 Kinetex C18 Limit as per USP
5um 150 x 4.6 mm 5um 150 x 4.6 mm 5pum 150 x 4.6 mm Monograph

Analyte Resolution Resolution Resolution

Resolution NLT 2.5

Felodipine related e
compound A 12420 12.596 8.476 Felodipine related
5.8 4.4 5.6 compound A and
Felodipine
Felodipine 15.405 14.586 10.100

Table 2. Summarization table for Standard solution, Assay

Column Name Waters Symmetry C18 Luna Omega C18, Kinetex C18 Limit as per USP
5um 150 x 4.6 mm 5 pum 150 x 4.6 mm 5 um 150 x 4.6 mm Monograph

%RSD Tailing factor %RSD Tailing factor %RSD Tailing factor

Analyte

%RSD NMT 0.37 and
- Tailing NMT 1.5
Felodipine 15.355 0.2 11 14.561 0.3 1.0 10.059 0.1 1.2

Table 3. Summarization table for Sensitivity solution, Organic Impurities and Limit of Ethyl 3-Aminocrotonate Standard solution

\WELEH mmetry C1 imi
aters Sy etry C18 Luna Omega C18, Kinetex C18, 5 m 150 x 4.6 mm Limit as per USP

Column Name 5 um 150 x 4.6 mm 5 um 150 x 4.6 mm Monograph

Analyte

%RSD NMT 10.0
Felodipine 15.393 2.6 14.581 2.8 10.103 3%

Ethyl 3-Aminocrotonate 2.547 0.9 2.746 0.9 2.157 0.9 %RSD NMT 3.0

Have questions or want more details on implementing this method? We would love to help!
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Conclusions

The monograph discusses the application of an L1 column (Waters
Symmetry C18 (5 um, 150 x 4.6 mm). We have assessed two L1 columns,
namely Luna Omega C18 (5 um, 150 x 4.6 mm) and Kinetex C18 (5 um, 150 x
4.6 mm), to determine their appropriateness for the same monograph. All
other method parameters remained constant. The system suitability test
(SST) requirements with respect to resolution, tailing factor and relative
standard deviation were successfully met using both the Luna Omega C18
and Kinetex columns for assay, organic impurities and the limit of ethyl 3-
aminocrotonate methods. When analyzed with the Luna Omega C18, two
additional unknown impurities were detected in the sample compared to
the Waters Symmetry C18 column. In contrast, one additional unknown

Have questions or want more details on implementing this method? We would love to help!

Q Visit www.phenomenex.com/Chat to get in touch with one of our Technical Specialists

impurity was identified in the sample analyzed with the Kinetex C18 column
relative to the Waters Symmetry C18 column.

This investigation validates that both the Luna Omega C18 and Kinetex
columns satisfy the acceptance criteria for the Felodipine assay, limit of
Ethyl 3-Aminocrotonate, and organic impurities methods as specified in the
USP monograph and may serve as alternatives to the recommended L1
phase column. Utilizing a Kinetex C18 column the overall duration of the
analysis was decreased by 33% while maintaining system suitability. In
contrast, the Luna Omega C18 column offered comparable run times and
resolutions when assessed against the Waters Symmetry column.
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Ordering Information

Need a different column size or sample preparation format?
No problem! We have a majority of our available dimensions up on www.phenomenex.com, but if you can’t find what you need right away, our super helpful

Technical Specialists can guide you to the solution via our online chat portal www.phenomenex.com/Chat.
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