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Figure 1. Drug Structures.

Columns: Luna  Omega 3 µm C18 (00F-4784-E0)
ACE® 3 µm C18

Dimensions: 150 x 4.6 mm

Mobile Phase: A: Acetonitrile / Water / Phosphoric Acid (50:950:1, v/v/v)
B: Acetonitrile / Water / Phosphoric Acid (950:50:1, v/v/v)

Gradient: Time (min)            %B
        0.00                 5
        3.00                 50
        6.00                 60
        10.0                 95
        10.1                 5
        15.0                 5

Flow Rate: 1.5 mL/min

Injection Volume: 10 µL

Temperature: 40 °C

LC System: Waters® ACQUITY® H-Class

Detection: UV @ 225 nm

Table 1. Preparation of Test Solutions.  Use Amber Glassware for All 

Solutions Containing Drug Substances.

LC-UV Conditions

ValsartanAmlodipine Hydrochlorothiazide

Solution Composition

Diluent Acetonitrile / Water (1000:1, v/v)

Standard Solution 

(Assay)

0.14 mg/mL of USP Amlodipine Besylate RS, 

0.064 mg/mL of USP Valsartan RS, and 0.025 

mg/mL of USP Hydrochlorothiazide RS in Diluent.

Standard Solution 

(Organic Impurities)

0.0005 mg/mL of USP Amlodipine Related 

Compound A RS, 0.0001 mg/mL of USP 

Benzothiadiazine Related Compound A RS, 

0.0003 mg/mL of USP Amlodipine Besylate RS, 

0.00015 mg/mL of USP Valsartan RS, and 

0.00005 mg/mL of USP Hydrochlorothiazide RS in 

Diluent.

System Suitability Solution

(Organic Impurities)

0.02 mg/mL each of USP Benzothiadiazine 

Related Compound A RS and USP Valsartan 

Related Compound B RS, 0.005 mg/mL of USP 

Amlodipine Related Compound A RS, 0.14 mg/mL 

of USP Amlodipine Besylate RS, 0.064 mg/mL of 

USP Valsartan RS, and 0.025 mg/mL of USP 

Hydrochlorothiazide RS in Diluent.

Sensitivity Solution

(Organic Impurities)

0.14 µg/mL of USP Amlodipine Besylate RS, 0.064 

µg/mL of USP Valsartan RS, and 0.025 µg/mL of 

USP Hydrochlorothiazide RS in Diluent.

Overview

Amlodipine, Valsartan, and Hydrochlorothiazide tablets contain a 

combination of drugs used to treat high blood pressure. Amlodipine is 

a calcium channel blocker (CCB) that affects calcium movement into 

the cells of the heart and blood vessels, Valsartan is an angiotensin II 

receptor blocker (ARB) that relaxes blood vessels, and 

Hydrochlorothiazide is a thiazide diuretic that reduces the amount of 

water in the body by increasing the flow of urine and lowering blood 

pressure.  In this application note, we report the separation of 

Amlodipine, Valsartan, and Hydrochlorothiazide and their related 

organic impurities per the USP monograph using a Luna Omega 3 µm 

C18 column as an alternative L1 column to the ACE 3 µm C18 column 

originally used to elucidate the monograph.

System suitability per USP monograph for Amlodipine, Valsartan, and 

Hydrochlorothiazide tablets Assay is a symmetry factor no more than

(NMT) 2.0 for Amlodipine, Valsartan, and Hydrochlorothiazide and a 

percent relative standard deviation (%RSD) of NMT 2 % for Amlodipine,

Valsartan, and Hydrochlorothiazide. System suitability per USP 

monograph for Amlodipine, Valsartan, and Hydrochlorothiazide tablets 

organic impurities is resolution no less than (NLT) 2.0 between any 

adjacent peaks of Benzothiadiazine related compound A,

Hydrochlorothiazide, Amlodipine related compound A, Amlodipine,

Valsartan related compound B, and Valsartan, a %RSD NMT 5.0 % for 

Amlodipine related compound A, Benzothiadiazine related compound 

A, Amlodipine, Valsartan, and Hydrochlorothiazide, and a signal-to-

noise (S/N) ratio NLT 10 for Amlodipine, Valsartan, and 

Hydrochlorothiazide.  All system suitability requirements for both

Assay and Organic Impurities were met by both the Luna Omega C18 

column and the ACE C18 column.

The Luna Omega C18 column gave comparable results and is therefore 

a suitable substitute for the ACE C18 column for the USP monograph 

for Amlodipine, Valsartan, and Hydrochlorothiazide Tablets Assay and 

Organic Impurities methods.

All solutions were prepared as indicated in the USP monograph for 

Amlodipine, Valsartan, and Hydrochlorothiazide tablets.  USP 

Amlodipine Besylate RS (Catalog No. 1029501), UPS Amlodipine

Related Compound A RS (Catalog No. 1029512), USP Benzothiadiazine 

Related Compund A RS (Catalog No. 1057507), USP

Hydrochlorothiazide RS (Catalog No. 1314009), USP Valsartan RS 

(Catalog No. 1708762) and USP Valsartan Related Compound B RS 

(Catalog No. 1708784) were purchased from USP.
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Figure 2.  Standard Solution – Assay.
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1 Hydrochlorothiazide 2.49 1198889 1.65 0.9

2 Amlodipine 4.14 1378275 1.63 2.0

3 Valsartan 5.73 1430802 1.72 1.0
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Factor

1 Hydrochlorothiazide 2.68 1220034 0.05 0.9

2 Amlodipine 3.97 1404294 0.02 1.8

3 Valsartan 5.95 1455076 0.05 1.0

N=5 Injections

Figure 3.  System Suitability Solution – Organic Impurities.
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Figure 4.  Standard Solution – Organic Impurities.
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(min)
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1 Benzothiadiazine related compound A 2.23 6857 1.36

2 Hydrochlorothiazide 2.47 4096 2.49

3 Amlodipine related compound A 3.81 6031 1.35

4 Amlodipine 4.15 3208 0.92

5 Valsartan 5.68 3832 2.99

N=6 Injections
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1 Benzothiadiazine related compound A 2.43 6695 1.83

2 Hydrochlorothiazide 2.67 4212 1.94

3 Amlodipine related compound A 3.70 6107 0.96

4 Amlodipine 3.98 2937 3.32

5 Valsartan 5.90 3639 3.65

N=6 Injections
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Figure 5.  Sensitivity Solution – Organic Impurities.
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Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions, which may be viewed at www.phenomenex.com/TermsAndConditions.

Trademarks

Luna and BE-HAPPY are trademarks of Phenomenex.  ACE is a registered trademark of VWR International.  Waters and ACQUITY are registered trademarks of Waters Technologies Corporation.

Disclaimer

Comparative separation may not be representative of all applications.

Phenomenex is in no way affiliated with VWR International or Waters Technologies Corporation.

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.

© 2024 Phenomenex, Inc. All rights reserved.

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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