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Abstract 

The present paper describes a simple, accurate and precise reversed phase High Performance Liquid Chromatography (HPLC) 

method for rapid and simultaneous quantification of Oritavancin. The chromatographic separation was achieved on Waters X-

Bridge C18 (150x4.6mm, 3.5µ) column. Mobile phase contained a mixture of 0.1% Tri fluoro acetic acid and Acetonitrile in the ratio 

of 35:65 v/v, flow rate 1.0ml/min and UV detection at 370nm. The proposed method shows a good linearity in the concentration 

range of 50-300µg/ml of Oritavancin under optimized conditions. Precision and recovery study results are in between 98-102%. In 

the entire robustness conditions %RSD is below 2.0%. Degradation has minimum effect in stress condition and solutions are stable 

up to 24hrs. This method is validated for different parameters like Precision, linearity, accuracy, limit of detection (LOD), limit of 

quantification (LOQ), ruggedness, robustness and forced degradation study were determined according to the ICH Q2B guidelines. 

All the parameters of validation were found to be within the acceptance range of ICH guidelines. 
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INTRODUCTION 

Oritavancin[1], sold under the brand name Orbactiv among others, is a semisynthetic glycopeptide antibiotic[2] medication for the 

treatment of serious Gram-positive bacterial infections. Its chemical structure as a lipoglycopeptide [3] is similar to vancomycin [4]. 

Oritavancin shares certain properties with other members of the glycopeptide class of antibiotics, which includes vancomycin, the 

current standard of care for serious Gram-positive infections in the United States and Europe. It possesses potent and rapid 

bactericidal activity in vitro against a broad spectrum [5] of both resistant and susceptible Gram-positive bacteria, 

including Staphylococcus aureus [6-8], MRSA, enterococci [9,10], and streptococci.[11,12] Oritavancin was more active than 

either metronidazole [13,14] or vancomycin against strains of Clostridium difficile tested. Oritavancin has potential use as a therapy 

for exposure to Bacillus anthracis,[15,16] the Gram-positive bacterium that causes anthrax, having demonstrated efficacy in a mouse 

model both before and after exposure to the bacterium. oritavancin demonstrates in vitro activity against both the planktonic [17] 

and biofilmstates of staphylococci associated with Prosthetic joint infection (PJI), albeit with increased minimum biofilm 

bactericidal concentration (MBBC) compared to Minimum inhibitory concentrations (MIC) values. More ever oritavancin has 

demonstrated activity against in vitro to vancomycin-susceptible enterococci (VSE) and vancomycin-resistant enterococci (VRE) in 

both planktonic and biofilm states. 

 

 
Fig. 1: Structure of Oritavancin                                     
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MATERIALS AND METHODS 

 

Chemicals 

Acetonitrile, Ortho Phosphoric acid (OPA) and water (HPLC grade), Tri fluoro acetic acid were purchased from Merck (India) Ltd. 

Worli, Mumbai, India. All APIs of Oritavancin as reference standards were procured from Torrent Pharma, Ahmadabad. 

 

Equipment 

Waters alliance -2695 chromatographic system consisting of quaternary pump, PDA detector-2996 and chromatographic software 

Empower-2.0 was used.  

 

Chromatographic conditions 

Chromatographic separation was carried out in isocratic mode at room temperature using Waters X-Bridge C18 (150x4.6mm, 3.5µ) 

column. The mixture of 0.1% TFA: Acetonitrile 35:65 v/v at a flow rate of 1.0ml/min was used as a mobile phase. The injection 

volume was 10µl and eluent was monitored at 370nm using PDA detector. The run time was 10min. 

 

Selection of wavelength 

The absorption spectra of solution of Oritavancin was scanned over the range of 200-400nm by using PDA detector and the spectra 

was recorded. The spectrum was shown in fig.3. 

 

Fig. 2: PDA Spectrum of Oritavancin 

Preparation of Standard solution: 

Weigh accurately 200mg of Oritavancin working standards were taken into a 100ml volumetric flask, add 70ml of diluent and 

sonicated for 10min to dissolve the components, makeup to the mark with mobile phase. Further diluted 5ml of above solution to 

50ml volumetric flask and diluted to volume with diluent. 

Preparation of Sample solution 

Weigh 200mg of Oritavancin equivalent weight of sample and transferred into 100ml volumetric flask and add 70ml of diluent and 

sonicated for 30min to dissolve the components and centrifuge for 30min then diluted up to the mark with diluent. Further dilute 

5ml of above solution to 50ml diluent and it was filtered through 0.45µ nylon syringe filter.  

Validation Procedure 

The analytical method was validated as per ICH Q2 (R1) guidelines for the parameters like system Precision, specificity, accuracy, 

precision, linearity, robustness, limit of detection (LOD), limit of quantification (LOQ) and forced degradation. 

System Suitability 

System suitability parameters were measured to verify the system performance. The parameters including USP plate count, USP 

tailing and % RSD are calculated and found to be within the limits. 

Specificity 

Specificity is the ability to assess unequivocally the analyte in the presence of other components, which may be expected to be 

present in the sample and standard solution. It was checked by examining the chromatograms of blank samples and samples spiked 

with Oritavancin.  

Accuracy 

Accuracy is the closeness of the test results obtained by the method to the true value. It was assessed by the recovery studies at three 

different concentration levels. In each level, a minimum of three injections were given and amount of the drug present, percentage 

recovery and related standard deviation were calculated. 

 

Precision 

Precision of an analytical method is the degree of agreement among individual test results. It was studied by analysis of multiple 

sampling of homogeneous sample. The precision of the present method was assessed in terms of repeatability, intra-day and inter 

day variations. It was checked by analyzing the samples at different time intervals of the same day as well as on different days. 
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Linearity and range 

Linearity of an analytical method is its ability to obtain results directly proportional to the concentration of the analyte in the sample 

within a definite range. The six series of standard solutions were selected for assessing linearity range. The calibration curve was 

plotted using peak area versus concentration of the standard solution and the regression equations were calculated. The least squares 

method was used to calculate the slope, intercept and correlation coefficient. 

 

LOD and LOQ 

LOD is the lowest amount of analyte in a sample that can be detected while LOQ is the lowest amount of analyte in a sample that 

can be determined with acceptable precision and accuracy. LOD and LOQ were separately determined based on the calibration 

curves. The LOD and LOQ for Oritavancin were determined by injecting progressively low concentrations of standard solutions 

using the developed RP-HPLC method. The LOD and LOQ for calculated as 3.3s/n and 10s/n respectively as per ICH guidelines 

where s/n indicates signal-to-noise ratio. 

 

Stress Degradation 

Stress degradation should be no interference between the peaks obtained for the chromatogram of forced degradation preparations. 

Stress degradation studies were performed as per ICH guidelines Q1A (R2). The degradation peaks should be well separated from 

each other and the resolution between the peaks should be at least 1.0 and the peak purity of the principle peaks shall pass. Forced 

degradation studies were performed by different types of stress conditions to obtain the degradation of about 20%.  

 

 

 

Robustness 

The robustness of an analytical procedure is a measure of its ability to remain unaffected by small but deliberate variations in 

method parameters and provides an indication of its reliability during normal usage. Robustness study was performed by injecting 

standard solution into the HPLC system and altered chromatographic conditions such as flow rate (±0.2), organic content in the 

mobile phase (±10%). The separation factor, retention time and peak asymmetry were calculated by determining the effect of the 

modified parameters. 

 

RESULTS AND DISCUSSION 

Method Validation 

In this method system suitability, linearity, precision, accuracy, LOD, LOQ, robustness, forced degradation are validated for the 

selected drug Oritavancin. The proposed method having standard solution and sample solution chromatograms are shown. 

 
Fig. 3: Chromatogram of standard 

 
Fig. 4: Chromatogram of sample 
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System suitability 

The HPLC system was stabilized for 60min to get a stable baseline. Six replicate injections of the standard solution containing 

200µg/ml of Oritavancin were assessed to check the system suitability. The number of theoretical plate count for Oritavancin was 

9113 respectively. Tailing factor for Oritavancin was 1.08 respectively. All the parameters were found to be within limit. 

 

Linearity 

Linearity of the method was evaluated by preparing a standard solution containing 200µg/ml of Oritavancin. Sequential dilutions 

were performed to the given solutions at 25, 50, 75, 100, 125 and 150% of the target concentrations. These were injected and the 

peak areas are used to plot calibration curves against the concentration. The correlation coefficient values of these analytes were 

0.999. The results were shown in table 1. 

Table 1: Linearity study results 

Analyte Linearity range Equation of calibration curve Correlation coefficient 

Oritavancin 50-300µg/ml Y= 16537.97x +52345.29 0.9998 

 

            

 
 

Fig. 5: Linearity plot for Oritavancin 
 
LOD and LOQ 

LOD and LOQ minimum concentration level at which the analyte can be reliably detected, quantified by using the standard 

formulas. LOD values for Oritavancin was 6µg/ml. LOQ values for Oritavancin were 20µg/ml. 

Precision 

Method precision was investigated by the analysis of six separately prepared samples of the same batch. From these six separate 

samples solution was injected and the peak areas obtained used to calculate mean and percentage RSD values. The present method 

was found to be precise as %RSD of the less than 2.0%. The results are given in table 2. 

Table 2: Method Precision results 

Analyte Concentration (µg/ml) % RSD 

Oritavancin 200 0.27 

 

Accuracy 

Accuracy was determined by recovery studies which were carried out in three different concentration levels (50%, 100% and 

150%). APIs with concentration 100, 200 and 300µg/ml of Oritavancin were prepared. As per the test method the test solution was 

injected to three preparations each spike level and the assay was performed. The percentage recovery values were found to be in the 

range of 98-102%. The results are given in table 3. 

Table 3: Accuracy (recovery) study results 

% of target 

concentration 

Oritavancin 

(% Recovery) 

50 101.0 

100 100.3 

150 100.6 

Mean 

(% Recovery) 
100.6 

 

Ruggedness 

Ruggedness of the method was studied and showed that chromatographic patterns did not significantly change when different HPLC 

system, analyst, column. The value of percentage of RSD was below 2% exhibits the ruggedness of the developed method. 
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Robustness 

Robustness of the method was found to be %RSD should be less than 2%. Slightly variations were done in the optimized method 

parameters like flow rate (±20%), Organic content in mobile phase (±10%). The results are given in table 4. 

 

Table 4: Robustness results 

Drug Name 

Flow Plus 

(1.2ml/min) 

Flow Minus 

(0.8ml/min) 

Organic Plus 

(71.5:28.5) 

Organic Minus 

(58.5:41.5) 

%RSD 

Oritavancin 0.19 0.27 0.54 0.83 

 

Forced Degradation 

Forced degradation conditions such as acidic, basic, oxidation, reduction, photo and water stress were attempted as per ICH Q1A 

(R2). The effect of assay on their results are shown below table 5. 

Table 5: Forced Degradation results 

Degradation 
Oritavancin 

(% Degradation) 

Control 0 

Acid 14.0 

Alkali 15.1 

Peroxide 13.3 

Reduction 16.6 

Photo 0.7 

Hydrolysis 1.2 

 

CONCLUSION 

This method described the quantification of Oritavancin in bulk and pharmaceutical formulation as per ICH guidelines. The 

developed method was found to be accurate, precise, linear and reliable. The advantage lies in the simplicity of sample preparation 

and the less expensive reagents were used. In addition compound is eluted within 10mins. The proposed HPLC conditions ensure 

sufficient resolution and the precise quantification of the compounds. Statistical analysis of the experimental result indicates that the 

precision and reproducibility data are satisfactory. The developed chromatographic method can be effectively applied for routine 

analysis in drug research.  
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