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[bookmark: abstract]Abstract
A simple, precise, accurate, and economical first-derivative UV spectrophotometric method was developed and validated for the simultaneous estimation of Sofosbuvir and Daclatasvir in combined tablet dosage forms. The method employed 0.1 M sodium citrate as a hydrotropic solubilizing agent. Quantification was carried out using first-derivative spectroscopy at 246 nm for Sofosbuvir and 324 nm for Daclatasvir using the zero-crossing technique. Beer–Lambert’s law was obeyed over the concentration range of 5–30 µg/mL for Sofosbuvir and 2–12 µg/mL for Daclatasvir. The developed method was validated according to ICH guidelines with respect to linearity, accuracy, precision, and assay. The correlation coefficients were found to be 0.9992 and 0.9993 for Sofosbuvir and Daclatasvir, respectively. Recovery studies demonstrated accuracy within 98–100 % for Sofosbuvir and 97–102 % for Daclatasvir. The assay values obtained for the marketed formulation were 99.87% for Sofosbuvir and 99.23 % for Daclatasvir. The proposed method was found to be simple, reliable, precise, and suitable for routine quality control analysis of combined tablet formulations.
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[bookmark: introduction]1. Introduction
Hepatitis C virus (HCV) infection remains a major global health concern. Sofosbuvir and Daclatasvir are direct-acting antiviral agents widely used in combination therapy for the treatment of chronic HCV infection. Sofosbuvir acts as an inhibitor of the NS5B RNA-dependent RNA polymerase, while Daclatasvir inhibits the NS5A protein essential for viral replication and assembly.
Simultaneous estimation of these drugs in combined dosage forms is important for quality control and regulatory compliance. Conventional analytical techniques such as HPLC are accurate but require sophisticated instrumentation and higher operational costs. UV spectrophotometry, particularly derivative spectroscopic techniques, offers a simple and economical alternative (1-15). Therefore, the present study aimed to develop and validate a first-derivative UV spectrophotometric method for simultaneous estimation of Sofosbuvir and Daclatasvir using sodium citrate as a hydrotropic solubilizing agent.
[bookmark: materials-and-methods]2. Materials and Methods
[bookmark: materials]2.1 Materials
Sofosbuvir and Daclatasvir reference standards were obtained from Hetero Drugs Pvt. Ltd., Hyderabad. Sodium citrate and other analytical-grade reagents were used throughout the study.
[bookmark: instrumentation]2.2 Instrumentation
The analytical work was carried out using a Shimadzu UV–1800 UV-Visible spectrophotometer equipped with 1 cm quartz cells. Additional instruments included a Shimadzu AUX 220D digital balance, Elico pH meter, Ultrasonic cleaner, and FTIR spectrophotometer.
[bookmark: preparation-of-standard-solutions]2.3 Preparation of Standard Solutions
A stock solution of Sofosbuvir was prepared by dissolving 10 mg of drug in 10 mL of 0.1 M sodium citrate to obtain a concentration of 1000 µg/mL. Similarly, a stock solution of Daclatasvir (1000 µg/mL) was prepared.
Appropriate dilutions were made with 0.1 M sodium citrate to obtain working concentrations within the required analytical range.
[bookmark: determination-of-λmax]2.4 Determination of λmax
Standard solutions of Sofosbuvir and Daclatasvir were scanned between 200–400 nm against a reagent blank. The absorption maxima were found at 261 nm for Sofosbuvir and 302 nm for Daclatasvir. First-derivative spectra were generated and suitable zero-crossing wavelengths were selected for simultaneous estimation. (FIG-01)
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Fig-:01- overlain spectra and selection of wavelength of SOF-261 nm and DAC-302 nm.

[bookmark: X8b176019515ae0e936728853ae2558de58db3d5]2.5 First-Derivative Spectrophotometric Method
Aliquots of standard stock solutions were diluted to obtain concentrations of 5–30 µg/mL for Sofosbuvir and 2–12 µg/mL for Daclatasvir. The spectra were recorded and transformed into first-derivative mode. Quantification was performed at 246 nm for sofosbuvir and 324 nm for Daclatasvir. (FIG-02).
3. Method Validation
[bookmark: _GoBack]The method was validated according to ICH guidelines for the following parameters: (16-20).
[bookmark: linearity]3.1 Linearity
The method exhibited excellent linearity over the concentration ranges of:
· Sofosbuvir: 5–30 µg/mL
· Daclatasvir: 2–12 µg/mL
Regression equations:
Sofosbuvir: y = 0.000594x + 0.000185
(r² = 0.9992)
Daclatasvir: y = –0.0018x + 0.0020
(r² = 0.9993)
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Fig-02- First derivative of sof (5-30 µg/mL) and dac (2-12 µg/mL)

[bookmark: accuracy][bookmark: method-validation]3.2 Accuracy
Accuracy was evaluated by standard addition at 80%, 100%, and 120% levels.
[bookmark: sofosbuvir]Sofosbuvir
	Recovery Level (%)
	% Recovery

	80
	98.50

	100
	100.22

	120
	100.19


[bookmark: daclatasvir]Daclatasvir
	Recovery Level (%)
	% Recovery

	80
	97.15

	100
	101.18

	120
	102.25


The recovery results confirmed the accuracy of the proposed method.
[bookmark: precision]3.3 Precision
[bookmark: intraday-precision]Intraday Precision
	Drug
	Concentration (µg/mL)
	%RSD

	Sofosbuvir
	5
	0.542

	Sofosbuvir
	15
	0.654

	Sofosbuvir
	25
	1.204

	Daclatasvir
	2
	0.536

	Daclatasvir
	6
	0.175

	Daclatasvir
	12
	0.984


[bookmark: interday-precision]Interday Precision
	Drug
	Concentration (µg/mL)
	%RSD

	Sofosbuvir
	5
	0.536

	Sofosbuvir
	15
	0.724

	Sofosbuvir
	25
	1.292

	Daclatasvir
	2
	0.602

	Daclatasvir
	6
	0.180

	Daclatasvir
	12
	1.020


All %RSD values were below 2%, indicating acceptable precision.
[bookmark: assay-of-marketed-formulation]3.4 Assay of Marketed Formulation
The developed method was applied to the analysis of a commercial tablet formulation containing 400 mg Sofosbuvir and 60 mg Daclatasvir.
	Drug
	Label Claim
	Amount Found
	% Assay

	Sofosbuvir
	400 mg
	399.5 mg
	99.87

	Daclatasvir
	60 mg
	59.54 mg
	99.23


The assay results demonstrated the suitability of the method for routine pharmaceutical analysis.
[bookmark: results-and-discussion]4. Results and Discussion
The first-derivative spectrophotometric method successfully resolved the overlapping spectra of Sofosbuvir and Daclatasvir. Sodium citrate acted as an effective hydrotropic agent, improving drug solubility without interference in the UV region. The method exhibited excellent linearity, accuracy, precision, and assay performance. Validation results complied with ICH acceptance criteria, confirming the reliability of the analytical procedure.
[bookmark: conclusion]5. Conclusion
A simple, rapid, accurate, and cost-effective first-derivative UV spectrophotometric method was developed and validated for the simultaneous estimation of Sofosbuvir and Daclatasvir in combined tablet dosage forms using 0.1 M sodium citrate as a hydrotropic solvent. The method demonstrated satisfactory validation characteristics and can be successfully employed for routine quality control analysis in pharmaceutical industries and research laboratories.
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