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3. Preamble to the description 

The present disclosure relates to a HPLC method for quantitative determination of 

Emtricitabine in a pharmaceutical dosage form 

4. DESCRIPTION (Description shall start from the next page.) 
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The following specification particularly describes the invention and the manner in which 

it is to be performed. 
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FIELD OF THE INVENTION 

 

The present disclosure relates to an analytical method for quantitative determination 

of Emtricitabine in a pharmaceutical dosage form.  More specifically, the present disclosure 

relates to a HPLC method for quantitative determination of Emtricitabine in a pharmaceutical 

dosage form.  

 

BACKGROUND OF THE INVENTION 

 

Pharmaceutical stability of a drug can be defined as the ability of a particular dosage 

form to maintain the physical, chemical, microbiological, therapeutic, and toxicological 

properties during transport, storage and usage by the patient. Chemical degradation of a drug 

may result in loss of its potency or an increase in toxicity. The stability of a drug in a dosage 

form is altered by dissolution, pulverization, or addition to other materials (excipients) or under 

the influence of various environmental factors such as humidity, temperature, and light. 

However, clinical use of a medicine is unacceptable if the amount of degradation is relatively 

high. Hence, there is a need to develop and validate simple and effective methods for testing 

stability or the quantitative determination of a drug in a dosage form that can serve as tool for 

quality control studies in pharmaceutical industries and drug testing laboratories. 

 

Emtricitabine (EMC) is a synthetic deoxycitidine analogue and has been approved as 

an anti-retroviral agent in the treatment of HIV-type 1 infections. The chemical name of the 

EMC is 5-fluoro-1-[(2R,5S)-2 (hydroxymethyl)-1,3-oxathiolan-5-yl] cytosine or 4-amino-5-

fluoro-1-[(2R, 5S)-2-(hydroxymthyl)-1, 3-oxathiolan-5-yl] pyrimidin-2-one. It is a nucleoside 

reverse transcriptase inhibitor that competitively inhibits the HIV reverse transcriptase enzyme 

and blocks the HIV replication. 

 

 

 

 

In the past, chromatography-based methods have been used for the determination of 

Emtricitabine in biological fluids along with other anti-retroviral drugs. Some of the HPLC 

Chemical structure of 
Emtricitabine 
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based methods that are known for quantitative estimation of Emtricitabine use gradient mode 

wherein the ratio of eluents of mobile phase vary during the course of analysis. There are few 

literatures mentioning HPLC based methods for quantitative determination of Emtricitabine in 

dosage forms (Der Pharma Chemica, 2010, 2(2): 281-285; Journal of Taibah university for 

science,2019, vol. 13, no. 1, 1137–1146; Asian Journal of Chemistry Vol. 21, No. 8 (2009), 

5979-5983). 

 

 However, there is still a need to develop a much better (rapid, stable, cost effective 

and robust) high performance liquid chromatographic method for quantitative estimation of 

Emtricitabine in various dosage form. 

 

 The present invention provides a simple, precise and accurate HPLC method in 

isocratic mode for the estimation of emtricitabine in bulk drug samples and in pharmaceutical 

dosage form. 

 

OBJECT OF THE INVENTION  

 

 The main object of the present invention is to provide an analytical method for 

quantitative determination of Emtricitabine in a pharmaceutical dosage form.   

 

 It is another object of the present invention to provide a HPLC method for quantitative 

determination of Emtricitabine in a pharmaceutical dosage form. 

 

 It is yet another object of the present invention to provide a HPLC method suitable for 

stability and quality control studies of Emtricitabine in a pharmaceutical dosage form. 

 

 It is yet another object of the present invention to provide a simple, precise, accurate, 

rapid and cost-effective method for quantitative determination of Emtricitabine in a 

pharmaceutical dosage form. 

     

SUMMARY OF THE INVENTION  

 

The present disclosure relates to a HPLC method for quantitative determination of 

Emtricitabine in a pharmaceutical dosage form, the method comprising the steps of: 

-combining an Emtricitabine sample with water to obtain a solution;  

-injecting the said solution into a C18 column (250 x 4.5 mm i.d., 5µm,) fitted with guard 

column C18 (ODS; 4x3.0 mm) at a temperature of 30°C; 
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-pumping of a mobile phase comprising a first eluent A and a second eluent B at a flow 

rate of: 0.8 ml/min for a run time of 10 minutes; and 

-determining the amount of the Emtricitabine at a wavelength of 282nm with an UV 

detector; 

wherein the eluent A and the eluent B are present in a isocratic ratio of 15:85 (v/v) 

throughout the analysis. 

  

DETAILED DESCRIPTION 

 

The present disclosure relates to an analytical method for quantitative determination 

of Emtricitabine in a pharmaceutical dosage form.  More specifically, the present disclosure 

relates to a HPLC method for quantitative determination of Emtricitabine in a pharmaceutical 

dosage form. 

 

1. Explanation of Terms 

 

In order to provide a clear and consistent understanding of the terms used in the 

present specification, a number of definitions are provided below. Moreover, unless defined 

otherwise, all technical and scientific terms as used herein have the same meaning as 

commonly understood to one of ordinary skill in the art to which this invention pertains. 

 

As used herein, the term "about" means that the numerical value is approximate and 

small variations would not significantly affect the practice of the disclosed embodiments. 

Where a numerical limitation is used, unless indicated otherwise by the context, "about" means 

the numerical value can vary by ±10% and remain within the scope of the disclosed 

embodiments.  

 

The use of the terms "a" and "an" and "the" and similar referents in the context of 

describing the elements (especially in the context of the following claims) are to be construed 

to cover both the singular and the plural, unless otherwise indicated herein or clearly 

contradicted by context. The terms "comprising," "having," "including," and "containing" are to 

be construed as open-ended terms (i.e., meaning "including, but not limited to,") unless 

otherwise noted. Recitation of ranges of values herein are merely intended to serve as a 

shorthand method of referring individually to each separate value falling within the range, 

unless otherwise indicated herein, and each separate value is incorporated into the 

specification as if it were individually recited herein. All methods described herein can be 

performed in any suitable order unless otherwise indicated herein or otherwise clearly 
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contradicted by context. The use of any and all examples, or exemplary language (e.g., "such 

as") provided herein, is intended merely to better illuminate the embodiments and does not 

pose a limitation on the scope of the claims unless otherwise stated. No language in the 

specification should be construed as indicating any non-claimed element as essential to the 

practice of the invention. 

 

The term "HPLC", as used herein, is used to refer to High-performance liquid 

chromatography, a technique in analytical chemistry used to separate, identify, and quantify 

drug in a dosage form. 

 

The term "Pharmaceutical dosage Form ", as used herein, refers to a physical form of 

a dose of a chemical compound used as a drug or medication intended for administration or 

consumption. 

 

The term "isocratic", as used herein, refers to maintenance of constant or same ratio 

of eluents of mobile phase throughout the analysis. 

 

The term "Limit of Detection", as used herein, refers to the smallest amount or 

concentration of the analyte in the test sample that can be reliably distinguished from zero. 

 

The term “Limit of Quantitation” as used herein, refers to the lowest concentration of 

the analyte that can be determined with an acceptable repeatability and trueness. 

 

2. Embodiments 

 

Embodiments of this invention are described herein. 

 

The present disclosure relates to a HPLC method for quantitative determination of 

Emtricitabine in a pharmaceutical dosage form, the method comprising the steps of: 

-combining an Emtricitabine sample with water to obtain a solution;  

-injecting the said solution into a C18 column (250 x 4.5 mm i.d., 5µm,) fitted with guard 

column C18 (ODS; 4x3.0 mm) at a temperature of 30°C; 

-pumping of a mobile phase comprising a first eluent A and a second eluent B at a flow 

rate of: 0.8 ml/min for a run time of 10 minutes; and 

-determining the amount of the Emtricitabine at a wavelength of 282nm with an UV 

detector; 
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wherein the eluent A and the eluent B are present in an isocratic ratio of 15:85 (v/v) throughout 

the analysis. 

 

In accordance with another embodiment, the eluent A is Acetonitrile and eluent B is 

water. 

 

In accordance with an embodiment, the pharmaceutical dosage form is selected from 

the group consisting of capsule, tablet, pellet and pill. 

 

 The present invention is now illustrated by a non-limiting example. 

 

3. Examples 

The analysis was carried out by High Performance Liquid Chromatography as described 

below: 

 

Equipment details:  

Shimadzu Prominence – i series LC-2030c 3D plus 

Software: Lab solutions Version 5.97 SP1 

Column:  Shim-pack GIST C18 (250 x 4.5 mm i.d., 5µm) 

 

HPLC conditions 

Mobile phase: Acetonitrile: Water 15:85 (v/v) 

Flow rate: 0.8 ml/min 

Temperature: 30 °C 

 

Method of analysis 

The chromatographic separation of the Emtricitabine was carried out using a Shim-pack GIST 

C18 column (250 x 4.5 mm i.d., 5µm,) fitted with guard column C18 (ODS;4x3.0 mm i.d., 

Phenomenex, USA). The mobile phase consists of a combination of acetonitrile and water in 

the proportions of 15:85 v/v, eluted at the flow rate of 0.8 mL/min. The UV detection was done 

at 282 nm, column temperature was maintained at 30 °C, and the injection volume of each 

sample was 10 µL.  The total chromatographic run time was 10 min.   

 

Method validation 

The method was validated according to ICH guidelines in terms of precision, robustness, Limit 

of detection (LOD), Limit of Quantitation (LOQ) and accuracy.  
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System suitability 

The system suitability test was carried out using a freshly prepared standard stock solution of 

Emtricitabine to check various parameters. System suitability results are as follows. 

 

Table1 

System suitability test parameters (n=6) 

Compound 

Retention 

time (tR, 

min) 

RSD % of 

retention 

time 

Peak area 
RSD % of 

peak area 

Theoretical 

plates (N) 

Tailing factor 

(T) 

 

Emtricitabine  
5.39 0.08 144084 0.04 8986 1.21 

n = number of replicates;     RSD = relative standard deviation 

 

Precision 

Precision was studied to find out intra and inter day variations in the test methods of 

emtricitabine at 3 different concentration levels, three times same day and different day 

respectively. The %RSD was calculated which should be less than 2%. 

 

Table 2 

Intraday and interday precision of Emtricitabine 

Analyte 

Conten

t 

(µg/mL) 

Intraday (n = 6) 
Inter day (n = 3) 

Day 1 Day 2 Day 3 

Found 

(µg/mL) 

% 

RSD 

Found 

(µg/mL) 

% 

RSD 

Found 

(µg/mL) 

% 

RSD 

Found 

(µg/mL) 

% 

RSD 

Emtricita

bine 

2.00 2.05 0.16 2.05 0.14 2.05 0.05 2.05 0.12 

6.00 6.20 0.07 6.20 0.06 6.17 0.07 6.17 0.02 

10.00 10.33 0.09 10.33 0.04 10.32 0.04 10.33 0.05 

 

n = number of replicates;         RSD = relative standard deviation 

 

Accuracy 

Accuracy was determined by recovery study of emtricitabine. A known amount of working 

standard 

emtricitabine was added into pre-analysed sample and subjected to the proposed HPLC 

method. 

Table 3 
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Recovery studies of Emtricitabine (n = 3). 

Compound 
Contents 

µg mL-1 

Quantity 

added 

(µg) 

Theoretical 

amount (µg) 

Recovered 

amount (µg) 

Recovery 

(%) 
% RSD 

 

Emtricitabine 

4.30 2.09 6.39 5.96 100.30 0.08 

4.30 4.29 8.59 7.84 100.13 0.01 

4.30 6.41 10.71 9.54 100.10 0.03 

n = number of replicates;          RSD = relative standard deviation 

 

Robustness 

This was done by small deliberate changes in the chromatographic conditions at 3 different 

levels -1, 0, +1 and retention time of the drug was noted. The factors selected were flow rate, 

column temperature and percentage of Acetonitrile in the mobile phase. The results were 

indicated that the selected factors remained unaffected by small variations of these 

parameters. 

Table 4 

Results of robustness study (n = 6). 

Parameter Modification 

Emtricitabine 

% RSD of 

peak area 

% RSD of 

retention time 

Theoretical 

plates (N) 

Tailing 

factor (T) 

Percenta

ge 

recovery 

Flow rate 

0.7 mL/min 

Optimized 

0.9 mL/min 

0.04 0.07 10183 1.19 114.00 

0.07 0.28 9073 1.20 100.00 

0.01 0.10 8288 1.20 89.02 

Mobile 

phase 

compositio

n 

14% ACN 

Optimized 

16 % ACN 

0.07 0.10 9342 1.19 100.34 

0.07 0.28 9.73 1.20 100.00 

0.06 0.11 8819 1.20 
101.04 

Column 

temperatur

e 

29 °C 

Optimized 

31 °C 

0.02 0.02 9122 1.19 99.57 

0.07 0.28 9073 1.20 100.00 

0.10 0.09 9241 1.19 99.62 

 

n = number of replicates;        RSD = relative standard deviation 

 

Limit of Detection and limit of Quantification 
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Limit of detection and limit of quantitation were calculated by the method which was based 

common approach which is to compare measured signals from samples with known low 

concentrations of analyte with those of blank samples, the minimum concentration at which 

the analyte can be reliably detected is established. 

 Limit of detection (LOD) and limit of quantitation (LOQ) were found to be 0.06904 ug/mL and 

0.209212 ug/mL respectively 

 

Analytical HPLC method was developed and validated for the determination of 

Emtricitabine in capsule dosage form. The developed method was found to be specific, 

accurate, precise and robust for its intended use.  

 

Chromatogram of Emtricitabine standard 
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Calibration curve for linearity data 

 

 

 

Peak Area 

Emtricitabine conc. Ug/mL 
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We claim: 

 

1. A HPLC method for quantitative determination of Emtricitabine in a pharmaceutical dosage 

form, the method comprising the steps of: 

-combining an Emtricitabine sample with water to obtain a solution;  

-injecting the said solution into a C18 column (250 x 4.5 mm i.d., 5µm,) fitted with guard column 

C18 (ODS;4x3.0 mm) at a temperature of 30°C; 

-pumping of a mobile phase comprising a first eluent A and a second eluent B at a flow rate of: 

0.8 ml/min for a run time of 10 minutes; and 

-determining the amount of the Emtricitabine at a wavelength of 282nm with an UV detector; 

wherein the eluent A and the eluent B are present in an isocratic ratio of 15:85 (v/v) throughout 

the analysis. 

 

2. The method as claimed in claim1, wherein the eluent A is Acetonitrile and eluent B is water. 

 

3. The method as claimed in claim1, wherein the pharmaceutical dosage form is a tablet, capsule, 

pill or pellet. 

 

 

 

 

 

Dated this 31st day of January 2021 

      Digitally signed by, 

      Agent for the Applicant 

      Vijaykumar Shivpuje, IN/PA 1096,    

      Sri Kripa, Akshay Nagar,  

      Old Ausa Road, Latur, 413531,    

      Maharashtra, India.  
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ABSTRACT 

 

A HPLC method for quantitative determination of Emtricitabine in a pharmaceutical 

dosage form 

 

The invention relates to a reverse phase isocratic Reverse phase HPLC method for the 

quantitation of drug Emtricitabine in a dosage form. The method comprising the steps of: 

combining an Emtricitabine sample with water to obtain a solution; injecting the said solution into 

a C18 column (250 x 4.5 mm i.d., 5µm,) fitted with guard column C18 (ODS;4x3.0 mm) at a 

temperature of 30°C; pumping of a mobile phase comprising a first eluent A and a second eluent 

B at a flow rate of: 0.8 ml/min for a run time of 10 minutes; and determining the amount of the 

Emtricitabine at a wavelength of 282nm with an UV detector; wherein the eluent A and the eluent 

B are present in an isocratic ratio of 15:85 (v/v) throughout the analysis 
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