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ABSTRACT

A new, simple, rapid, precise, and accurate Reverse Phase High-Performance Liquid Chromatographic (RP-HPLC)
method was developed and validated for the simultaneous estimation of Sacubitril and Valsartan in bulk and tablet dosage
form. The chromatographic separation was achieved using an Agilent C18 column (4.6 x 150 mm, 5 um) with the mobile
phase comprising Methanol and Acetonitrile (70:30 v/v) at a flow rate of 1.0 mL/min. Detection was carried out at 254
nm using a Shimadzu SPD-20MA system. The retention times for Sacubitril and Valsartan were 2.335 min and 3.400
min, respectively. The method exhibited excellent linearity within the concentration ranges of 10-50 pg/mL for Sacubitril
and 20-100 pg/mL for Valsartan, with correlation coefficients (r2) of 0.999 for both. The percentage recoveries were
found to be 99.56% and 99.48%, respectively. The %RSD values for repeatability and intermediate precision were below
0.5%, indicating high reproducibility. LOD and LOQ were 2.17 ug/mL and 6.60 pg/mL for Sacubitril, and 0.0372 pg/mL
and 0.1125 pg/mL for Valsartan, respectively. The proposed method was validated as per ICH Q2(R1) guidelines and
proved suitable for routine quality control analysis of combined dosage forms.
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1. INTRODUCTION

Heart failure™® remains a major global health burden, characterized by high morbidity and mortality despite advances in
therapeutic strategies. Among its subtypes, heart failure with reduced ejection fraction (HFrEF) is particularly associated
with impaired ventricular contractility and inadequate cardiac output. Effective pharmacological management is therefore
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essential to improve survival, reduce hospitalization rates, and enhance quality of life in affected patients. The
combination of sacubitril and valsartan, commercially available as Entresto, represents a significant advancement in the
treatment of HFrEF. This fixed-dose combination integrates two complementary mechanisms to achieve superior
therapeutic outcomes compared to conventional therapies. Sacubitril is a prodrug that undergoes enzymatic conversion to
its active metabolite, LBQ657, which inhibits the enzyme neprilysin. Neprilysin inhibition leads to increased levels of
endogenous natriuretic peptides, resulting in vasodilation, natriuresis, and diuresis, along with attenuation of cardiac
remodeling. On the other hand, valsartan belongs to the class of angiotensin 11 receptor blockers (ARBs) * ° and selectively
blocks the AT: receptor. This action prevents the deleterious effects of angiotensin II, including vasoconstriction, sodium

retention, and aldosterone secretion, thereby contributing to blood pressure reduction and cardiovascular protection.

Given the clinical importance of this drug combination, accurate and reliable analytical methods are required for its
quantitative determination in both bulk materials and pharmaceutical dosage forms. Such methods are crucial for ensuring
product quality, safety, and efficacy throughout manufacturing and storage. Although several analytical techniques,

including UV spectrophotometry®*°

and high-performance liquid chromatography (HPLC) **? | have been reported for
the estimation of sacubitril and valsartan either individually or in combination with other drugs, there is a need for a more
optimized, precise, and validated method specifically tailored for their fixed-dose combination. Reverse phase high-
performance liquid chromatography (RP-HPLC) is widely recognized as a robust and sensitive analytical technique for
the simultaneous estimation of multiple components in complex matrices. Its advantages include high resolution,
reproducibility, and suitability for routine quality control analysis. However, the development of a method that is not only
accurate and precise but also simple, cost-effective, and time-efficient remains a key requirement in pharmaceutical

analysis.

In this context, the present study aims to develop and optimize a reliable RP-HPLC method for the simultaneous
estimation of sacubitril and valsartan in bulk and tablet dosage forms. The developed method is further validated in
accordance with International Council for Harmonisation (ICH) Q2(R1) guidelines, ensuring compliance with regulatory
standards for analytical method validation. The proposed method is expected to provide a practical and efficient tool for

routine analysis in quality control laboratories.

2. MATERIALS AND METHODS

2.1 Chemicals and Reagents

Sacubitril and Valsartan pure standards were obtained as gift samples. The marketed formulation Tancodep-2 (Torrent
Pharmaceuticals) was used for analysis. Methanol and Acetonitrile (HPLC grade) were purchased from Merck. All

reagents were of analytical grade.

2.2 Instrumentation
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Chromatographic separations were carried out using a Shimadzu HPLC system (SPD-20MA, LC-20AD) equipped with
LC-20 Solution software. A UV-visible spectrophotometer (Lab India UV 3000+) was used for wavelength verification.
The analytical balance (Ascoset ER-200A) and pH meter (ADWA AD102U) were used during sample preparation.

2.3 Chromatographic Conditions

e Column: Agilent C18 (4.6 X 150 mm, 5 pm)

e Moabile Phase: Methanol: Acetonitrile (70:30 v/v)
e Flow Rate: 1.0 mL/min

o Detection Wavelength: 254 nm

e Injection Volume: 10 pL

e Column Temperature: Ambient

e Run Time: 10 min

2.4 Preparation of Solutions

Preparation of Standard Solution:

10 mg of Sacubitril and 20 mg of Valsartan were each dissolved in diluent (Methanol: Acetonitrile 70:30 v/v), sonicated,
and diluted to 10 mL to obtain 1000 pug/mL stock solutions. Appropriate dilutions were made to obtain working standards
of 20 pg/mL (Sacubitril) and 40 pg/mL (Valsartan).

Preparation of Sample Solution:
A tablet powder equivalent to 10 mg Sacubitril and 20 mg Valsartan was dissolved in 10 mL diluent, sonicated for 15

minutes, filtered through a 0.22 um filter, and diluted to obtain a 10 ppm test solution.

3. RESULTS

3.1 Method Development

Different columns and solvent systems were tested for resolution and peak shape optimization. The best chromatographic
performance was achieved with Methanol: Acetonitrile (70:30 v/v) using an Agilent C18 column, producing sharp,
symmetric peaks with retention times of 2.335 min (Sacubitril) and 3.400 min (Valsartan). The resolution between the

two analytes was 5.4.
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Fig: 1 Chromatogram of Sacubitril and Valsartan
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Theoretical plates were 2284 for Sacubitril and 2886 for Valsartan. The tailing factor for both drugs was 1.7, meeting

system suitability criteria.

3.3 Linearity

Peak area exhibited a linear relationship with concentration in the range of 10—50 pg/mL for Sacubitril and 20—100 pg/mL
for Valsartan. Correlation coefficients (r?) were 0.999 for both drugs, indicating excellent linearity.

Table No.1: Linearity results of Sacubitril and Valsartan

S.No D Concentration Area
(ppm)

1 10 668978
2 20 1303018
3 30 1984694
4 Sacubitril 40* 2611374
5 50 3269630
6 20 784928
7 40 1524159

Valsartan
8 60 2329360
9 80 3065982
10 100 3830623

3.4 Accuracy

Recovery studies at 50%, 100%, and 150% concentration levels yielded recoveries of 99.56% (Sacubitril) and 99.47%
(\Valsartan), confirming method accuracy.
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Table No.2: Accuracy results of Sacubitril and Valsartan

% Concentration Amount | Amount % Mean
Area added found
(mg) (mg) Recovery recovery
50% 3065860 5 4.96 99.91%
Sacubitril
100% 3900678 10 9.98 99.18% 99.56%
150% 4874658 15 15.02 99.60%
50% 3577324 0.5 0.99 99.53%
Valsartan 100% 4551234 1.0 1.05 99.38% 99.47%
150% 5676042 15 1.495 99.52%
3.5 Precision

o Repeatability: %RSD = 0.10 (Sacubitril); 0.10 (Valsartan)
o Intermediate Precision: %RSD = 0.4 (Sacubitril); 0.3 (\Valsartan)

Table No.3: Precision results of Sacubitril and Valsartan

Drug Name | RT (min) Area Mean Area | SD RSD
2.332 1984822
o 2331 1985152 1989356 8308.1 0.42
Sacubitrl 2330 1985353
2.332 1987338
2.330 2004113
3413 2316744
3409 2314478 2318434 8174.5 0.35
Valsartan 3.408 2314400
3412 2313639
3.408 2332909
3.6 Sensitivity

e LOD: 2.17 ug/mL (Sacubitril); 0.0372 pg/mL (Valsartan)
e LOQ: 6.60 pg/mL (Sacubitril); 0.1125 ug/mL (Valsartan)

3.7 Robustness
Deliberate variations in mobile phase composition (£5%) and flow rate (0.8—1.2 mL/min) produced no significant changes

in retention times or peak shapes, confirming method robustness.
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3.8 Assay
The assay values for marketed tablets were 99.85% (Sacubitril) and 100.34% (Valsartan) of their label claim.
Table No.4: Assay results of Sacubitril and Valsartan

S.No Name of compound Label claim Amount taken
1 Sacubitril 100 754.7
Valsartan 3.5 735.6

4. DISCUSSION

The developed RP-HPLC method provides a significant improvement in speed, simplicity, and resolution over previously
reported methods. The choice of C18 column and methanol-acetonitrile (70:30) mobile phase ensured efficient separation
within a short run time (<4 min for both drugs). The UV detection at 254 nm effectively captured both analytes at their
isobestic point, ensuring simultaneous quantification without interference.

Validation in accordance with the ICH Q2 (R1) guidelines verified that the method is specific, linear, precise, accurate,
robust, and sensitive. Low LOD and LOQ values highlight the sensitivity of the method, making it suitable for trace
determinations. The robustness test confirmed that the method tolerates minor operational variations, enhancing its

reliability in routine laboratory settings.

5. CONCLUSION

A novel validated RP-HPLC method was successfully developed for the simultaneous estimation of Sacubitril and
Valsartan in bulk and tablet dosage forms. The method is rapid, economical, accurate, precise, and robust, and complies
with ICH Q2 (R1) validation criteria. The short retention time and excellent system suitability parameters demonstrate

that the method is highly efficient for routine quality control and analytical applications in the pharmaceutical industry.
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