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Abstract: The main aim and objective of the research work is to develop an effective, sensitive, economical, and simple reverse-
phase HPLC method for quantification of Lefamulin and its impurities in the Lefamulin parenteral dosage form. The separation was
achieved using a stationary phase waters X-Bridge shield RPI8 (250 x 4.6 mm, 5p). The mobile phase consists of ammonium
acetate buffer and acetonitrile in the proportion of gradient elution. The flow rate was 1.0 mL/min. Lefamulin was detected using
a UV detector at the wavelength of 210 nm. The column temperature was 25°C, the sample cooler temperature was 5°C, the
injection volume was 10pL, and the run time was 35 minutes. The developed method was validated for parameters per ICH
guidelines like accuracy, precision, linearity, specificity, and solution stability. The developed HPLC method was validated with
respect to specificity, the chromatograms were recorded for blank, placebo, standard, and sample solutions of Lefamulin. Specificity
studies reveal that the peaks are well separated from each other. Results were found to be within the acceptance limits for system
precision and method precision. The linearity results for Lefamulin in the specified concentration range (50.0240-150.0720 ug/mL)
are satisfactory, with a correlation coefficient of 0.9999.
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1. INTRODUCTION

The chemical name of Lefamulin is
(1S,2R,35,4S5,6R,7R,8R, 14R)-3-Hydroxy-2,4,7, | 4-tetramethyl-
9-oxo-4-vinyltricyclo [5.4.3.01,8] tetradec-6-yK{[(IR,2R,4R)-4-
amino-2-hydroxycyclohexyl] sulfanyl} acetate corresponding
to the molecular formula CyHiNOsS. It has a relative
molecular mass of 507.74 (free base) g/mol. Lefamulin is
available as an acetic acid salt (acetate) with a molecular weight
of 567.79 g/mol and a molecular formula of C3HsNO;S''°.
The chemical structure of Lefamulin is shown in Fig. |I.
Lefamulin acetate is a single stereoisomer semi-synthetically
derived from pleuromutilin, a homochiral, natural
fermentation product of known absolute stereochemistry.
Lefamulin acetate is a diastereomer with R-configuration at
carbons of the cyclohexane moiety. The absolute
configuration of the active substance has been confirmed by
single-crystal structure determination. Lefamulin is indicated
to treat adults diagnosed with community-acquired bacterial
pneumonia (CABP) caused by susceptible bacteria. Its use
should be reserved for confirmed susceptible organisms or a
high probability of infection with susceptible organisms. The
list of susceptible bacteria includes Streptococcus
pneumoniae, Staphylococcus aureus (methicillin-susceptible),
Legionella pneumophila, Haemophilus influenzae,
Chlamydophila pneumoniae, and Mycoplasma pneumoniae.
Lefamulin demonstrates strong antibacterial activity against
several microbes that are found to be common in both acute
bacterial skin and skin structure infections, as well as
community-acquired bacterial pneumonia.l,3 It shows
antibacterial activity against gram-positive and atypical
microbes (for example, Streptococcus pneumoniae, Legionella
pneumophila, Mycoplasma  pneumoniae, Haemophilus
influenzae, and Chlamydophila pneumoniae). Lefamulin also
exerts activity against Staphylococcus aureus, methicillin-
resistant Staphylococcus aureus, and vancomycin-resistant
Enterococcus faecium. It does not treat Pseudomonas
aeruginosa infections. During in vitro studies, the drug has also
demonstrated activity against Neisseria gonorrhoeae and
Mycoplasma genitalium. Lefamulin acetate is a white to off-
white solid. It is a stable compound (requiring no special
storage conditions) that is highly soluble in water and 0.9%
sodium chloride solution (>300mg/ml). The hydration level of
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Lefamulin acetate at ambient conditions is typically below 1%
w/w. Two polymorphic forms are observed (Form A and Form
B), both crystalline. The manufacturing process yields the
thermodynamically more stable Form B. FT-IR is used to
distinguish between Form A and B. The finished product
(Xenleta concentrate 150 mg/15 mL) comprises a sterile,
pyrogen-free solution of the active substance in 0.9 % sodium
chloride solution. As the finished product is a concentrate
solution for infusion, the solubility of the active substance is
the most critical physicochemical parameter. Lefamulin acetate
is a BCS class Il compound, highly soluble in water and 0.9%
sodium chloride solution (> 300 mg/mL). Lefamulin inhibits
prokaryotic ribosomal protein synthesis by binding to the
peptidyl transferase center (PTC) of the ribosomal bacterial
50S subunit. It inhibits protein translation by binding to both
the A and P sites of the PTC via four hydrogen bonds,
interrupting peptide bond formation.® Lefamulin's tricyclic
mutilin core is the common moiety for binding all members of
its drug class, the pleuromutilins. Although the tricyclic motilin
core doesn't form any hydrogen bonds with the PTC
nucleotides, it is stabilized or anchored by hydrophobic and
Van der Waals interactions.'® Lefamulin exerts a selective
inhibition of protein translation in eukaryotes; however, it
does not affect the ribosomal translation of eukaryotes.
Lefamulin demonstrates a unique induced-fit action that closes
the binding pocket within a ribosome, conferring close contact
with the drug to its target improving therapeutic efficacy.?
Cross-resistance to other antibiotic classes is less likely
because of its mechanism of action that differs from other
antimicrobials.? In a pharmacokinetic study of healthy subjects,
lefamulin was rapidly absorbed after oral administration. The
median Tmax was measured at .00 h for the intravenous
preparation and 1.76 h for the tablet preparation. 7 At steady-
state doses, the Cmax of oral Lefamulin is 37.1 mcg/mL." The
AUC at steady-state concentrations of this drug is 49.2
mcg h/mL. The estimated bioavailability of the oral tablets is
25%. Clinical studies have found that the AUC of Lefamulin is
decreased by about 10-28% in the fed state.’ To optimize
absorption, this drug should be administered a minimum of |
hour before a meal or, at minimum, 2 hours after a meal with
water.' CYP3A4 is the main enzyme responsible for the
metabolism of Lefamulin. *""

Fig. 1: Chemical structure of Lefamulin

The literature survey reveals that no HPLC methods were
reported in major pharmacopeias like USP, EP, P, and BP.
Only a few methods reported to date for estimating Lefamulin
in biological fluid were carried out by LC-MS/MS'". Hence, we
tried to develop stability indicating the HPLC method for
quantification of Lefamulin and its impurities in Lefamulin
parenteral dosage form according to ICH guidelines'>"3.

2. MATERIALS AND METHODS
2.1. Instrumentation
Waters HPLC model: €2695 with DAD, Bandelin ultrasonic

bath, pH Meter (Thermo Orion Model), and Analytical Balance
(Metller Toledo Model) were used in the present study.
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2.2. Chemicals and Reagents

Ammonium acetate (AR grade), acetitrile (HPLC grade),
Hydrochloric acid, Sodium hydroxide, Hydrogen peroxide,
water, reagents, and chemicals were procured from Merck
chemicals. Mumbai, India.

2.3. Preparation of mobile Phase-A

Accurately weighed and transferred 0.7754 g of ammonium
acetate into 1000 mL of milli-Q water and mixed well. Filtered
the solution with 0.45 ym membrane filter and sonicate to
degas.

2.4. Preparation of mobile Phase-B

Prepared a mixture of 900 mL of Acetonitrile and 100 mL of
water in a ratio of 90:10 (%v/v). Filter the solution with a 0.45
pum membrane filter and sonicate to degas.

2.5. Preparation of diluent

Prepared a mixture of 500 mL of water and 500 mL of
acetonitrile in a ratio of 50:50 (%volume/volume). Filtered the
solution with 0.45 um membrane filter and sonicate to degas.

2.6. Preparation of standard solution

Weighed 20.38 mg of Lefamulin working standard into a 100
mL volumetric flask, added 70 mL diluent, sonicated for 2
minutes to dissolve, diluted to volume with diluent and mixed
well. Further diluted 1.0 mL of this solution into a 100 mL
volumetric flask, made up to volume with diluent and mixed
well.  (Standard concentration contains about 2pg/mL of
Lefamulin).

2.7. Preparation of sensitivity solution

Transferred 5 mL of the standard solution into 20 mL
volumetric flask, diluted to volume with diluent and mixed
well. (Concentration of the standard solution contains about
0.5pg/mL of Lefamulin).

2.8. Preparation of placebo solution

Transferred 5.0 mL of placebo solution into 50 mL volumetric
flask, added 35 mL diluent, and shaken for 10 minutes to
dissolve and dilute to volume with diluent and mixed well.

2.9. Preparation of test solution

Transferred 5.0 mL of sample solution into a 50 mL volumetric
flask, added 35 mL diluent, and shaked for 10 minutes to
dissolve and diluted to volume with diluent and mixed well.

2.10. Preparation of standard solution

Weighed accurately 50.27 mg of Lefamulin working standard
into a 50 mL volumetric flask, added 25 mL diluent, sonicated
for 2 minutes to dissolve, diluted to volume with diluent and
mixed well. Further diluted 5.0 mL of this solution into a 50
mL volumetric flask, made up to volume with diluent and
mixed well. (Standard concentration contains about 0.Img /
mL of Lefamulin).
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2.11. Preparation of placebo solution

Transferred 5.0 mL of placebo solution into 50 mL volumetric
flask, added 35 mL diluent, and shaked for 10 minutes to
dissolve and diluted to volume with diluent and mixed well.
Further diluted 5.0 mL of this solution into 50 mL volumetric
flask diluted to volume with diluent and mixed well.

2.12. Preparation of test solution

Transferred 5.0 mL of sample solution into a 50 mL volumetric
flask, added 35 mL diluent, and shaked for 10 minutes to
dissolve and diluted to volume with diluent and mixed well.
Further diluted 5.0 mL of this solution into 50 mL volumetric
flask diluted to volume with diluent and mixed well.

2.13. Method development

UV-spectroscopic analysis of the Lefamulin drug substance
showed maximum UV absorbance (Amax) at 210 nm,
respectively. To develop a suitable and robust HPLC method
for the quantification of Lefamulin and its impurities in
Lefamulin parenteral dosage form, different mobile phases
were employed to achieve an efficient quantification of
Lefamulin and separation of impurities from blank, placebo,
and Lefamulin analyte peak.

2.14. Effect of Column Selectivity

The method development started with waters x-bridge shield
RP-18 (250 x 4.6 mm, 5u) with the following mobile phase
compositions: mobile phase-A 0.1% orthophosphoric acid
buffer and mobile phase-B acetonitrile in gradient mode. There
was no proper resolution of impurities, the analyte peak and
efficiency of the peak were also not achieved, and peak
interferences were present. For the next trial, the mobile
phase consisted of pH 2.8 phosphate buffer and acetonitrile in
gradient mode, respectively, with a flow rate of 1.0 mL/min, a
column temperature of 25°C, and a sampler cooler of 5°C. UV
detection was performed at 210nm. There was no proper
resolution of impurities and analyte peaks. For the next
attempt, the mobile phase consisted of ammonium acetate
buffer acetonitrile and water in the ratio of (90:10 v/v) in
gradient mode, respectively, flow rate 1.0 mL/min, column
temperature 25°C and sampler cooler maintained 5°C. UV
detection was performed at 210nm. The resolution of both
drug and impurities was achieved. These chromatographic
conditions were selected for validation studies.

2.15. Optimized chromatographic conditions

Chromatographic analysis was performed on the water's 2695
HPLC system. The chromatograms are recorded and analyzed
by Empower3 software. The separation was performed on
waters x-bridge shield RP-18 (250 x 4.6 mm, 5p) mobile phase
consisting of mobile phase-A, ammonium acetate buffer, and
mobile phase-B, acetonitrile, and water in gradient mode. The
HPLC gradient program was time (min)/B% v/v: 0/15, 10/50,
20/900, 25/90, 30/15, 35/15. The flow rate was 1.0 mL/min, the
column oven temperature was 25°C, the sampler cooler
temperature was 5°C, the injection volume was [10puL, and
detection was performed at 210 nm using a photodiode array
detector (PDA).
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3. RESULTS (Related substances and Assay)
The developed RP-HPLC method was extensively validated to

quantify Lefamulin and its impurities in Lefamulin parenteral
dosage form using the following parameters.

Analytical chemistry

3.1. Specificity (Blank and placebo interference)

Specificity'*'* was demonstrated by injecting the blank,
placebo, standard, and sample solutions and analyzed as per
the optimized method. The observations are tabulated below
in Table | and Fig. 2-5.
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Fig. 5. Typical chromatogram sample

Figures 2 to 5 illustrate that the specificity of the chromatograms was recorded for blank, placebo, standard, and sample solutions
of Lefamulin. Specificity studies reveal that the peaks are well separated from each other.

Table I: Specificity results

S.No. Name Retention Time (min) Blank Placebo
| Blank ND NA NA
2 Placebo solution ND NA NA
3 Standard solution 10.849 No No
4 Sample solution 10.977 No No

Table | and Figures 2 to 5 illustrate that the specificity of the chromatograms was recorded for blank, placebo, standard, and
sample solutions of Lefamulin. Specificity studies reveal that the peaks are well separated from each other. Therefore, the method
is selective for quantifying Lefamulin and related substances in Lefamulin parenteral dosage formulations. There is no interference

between the diluent and placebo at the Lefamulin analyte peak.

3.2. System suitability
Table 2: System suitability results
S.No. Name Retention Time (min) Theoretical Tailing factor
plates
| Standard solution 10.849 7410 [.1
3.3. Force degradation studies temperature and humidity. Access to appropriate deteriorated

A study was conducted to demonstrate the effective
separation of degradants/impurities from the Lefamulin analyte
peak. Separate portions of sample and placebo solutions were
exposed to the following stress conditions to induce
degradation. Stressed and unstressed samples were injected
into the HPLC system with a PDA detector. The degradation
study results are presented in Table 3 and Table 4.

3.4. Necessity and importance of stability-indicating
method

The stabilization studies aim to track potential improvements
to a substance or material over time and under various storage
conditions. The factors and parameters that affect the stability
are production timeframe, batch factors, process parameters,
excipient efficiency, and environmental conditions like

samples for method production assistance is a major challenge
when designing a stability indicator method (SIM). Such
deteriorated samples in a perfect environment must be real-
time stability samples containing all applicable degradants and
those developed during ordinary storage conditions. For this
cause, pharmacists must use forced degradation samples to
create SIMs. Many experiments have explored the potential of
forced deterioration studies to predict real-time degradation.
The precision of the stability methods showing potential
impurities of the drug material and components is
demonstrated by forced degradation (FD). Stress experiments
help to generate impurities in a much shorter period. The
formulations scientist will then generate consistent
formulations in less time. FD studies now include completing
the file and comprehending the drug production mechanism
for globally controlled markets.
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Table 3: Forced degradation results

Stress Impurity at Impurity at Any single Total
condition RRT about RRT about impurity impurities
0.60 (%) 0.70 (%) (%) (%)

As such 0.02 0.05 0.06 0.25
Acid 0.02 0.05 0.05 0.32
Alkali 0.02 0.05 0.06 0.28

Oxidative 0.02 0.05 0.05 0.51
Photolytic 0.28 0.31 0.11 10.3
Humidity 0.02 0.04 0.05 0.27
Thermal 0.27 0.38 0.12 4.5

Analytical chemistry

Based on the above-forced degradation results, major degradation impurities are observed at RRT about 0.60 and 0.70 in the
photolytic and thermal stress conditions.

Table 4: Mass balance results

Stress Degradation condition % Assay % Degradation Mass
condition Balance
As such Control sample 100.4 0.25 NA
Acid 1.0 N HCI/60°C/6 hrs 99.7 0.32 99.4
Alkali 1.0 N NaOH/60°C/6 hrs 100.1 0.28 99.7
Oxidative 30% H20,/BT/24 hrs 99.9 0.51 99.8
Photolytic (200 watt hours/m2 & 89.7 10.3 99.4

1.2 million Lux hours)
Humidity = 90%RH exposed for 7 days 100 0.27 99.6
Thermal 105°C/7 days 95.2 4.5 99.1

Table 3 and Table 4 illustrate the degradation study results that significant degradation was observed in photolytic and thermal
stress conditions. Hence, Lefamulin is sensitive to photolytic and thermal. The results proved that the developed method has good

selectivity and specificity.

3.5. System precision

The standard solution was prepared per the optimized method, injected into the HPLC system six times, and evaluated the % RSD
for the area responses. The data are shown in Table 5.

Table 5: System precision results

S.No. No.of injections Peak area

| Inj-1 20320
2 Inj-2 20343
3 Inj-3 20417
4 Inj-4 2081 |
5 Inj-5 20683
6 Inj-6 20842

Avg. 20569

Std.Dev. 237.6002
%RSD 1.2

Table 5 illustrates that the %RSD of peak area for the Lefamulin standard was 1.20%, below 5.0%, indicating that the system gives

precise results.

3.6. Method Precision

Method precision was demonstrated by preparing six samples of Lefamulin 150 mg/15 ml concentrate for solution for infusion as
per method and injected into the chromatographic system. The method's precision was evaluated by calculating the impurities
found and the % relative standard deviation for impurities found for each set of samples. The results of the precision study are

tabulated below in Table 6.
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Table 6: Method precision results

Preparations Impurity at RRT Impurity at RRT Individual maximum Total
about 0.60 (%) about 0.70 (%) unknown impurity impurities
(%) (%)
Prep-| 0.024 0.051 0.061 0.25
Prep-2 0.025 0.052 0.058 0.24
Prep-3 0.026 0.048 0.055 0.24
Prep-4 0.022 0.054 0.062 0.25
Prep-5 0.025 0.048 0.059 0.24
Prep-6 0.024 0.047 0.057 0.24
Average 0.024 0.05 0.059 0.243
STDEV 0.001 0.003 0.003 0.005
% RSD 5.6 5.5 4.4 2.1

Table 6 illustrates that the method's precision was demonstrated by preparing and analyzing six control samples as per the method.
The results control sample results were within the limits. From the above results, it is concluded that the method is precise.

3.7. Specificity (Blank and placebo interference)

Specificity'*'> was demonstrated by injecting a blank, placebo, standard, and sample solution and analyzed as per the optimized

method. The observations are tabulated below in Table 7 and Fig. 6-9.
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Table 7 and Figures 6 to 9 illustrate that the specificity of the chromatograms was recorded for blank, placebo, standard, and
sample solutions of Lefamulin. Specificity studies reveal no interference between diluent and placebo at the Lefamulin analyte peak.

Therefore, the method is selective for the Quantification of Lefamulin in Lefamulin parenteral dosage form.

Table 7: Specificity results

Name Retention Time (min) Blank Placebo

Blank ND NA NA
Placebo solution ND NA NA
Standard solution 10.849 No No
Sample solution 10.977 No No

3.8. System precision

The standard solution was arranged per the test technique, infused keen on the HPLC system six times, and calculated the % RSD
for the vicinity responses. The statistics are revealed in Table 8.

Table 8: System precision results

S.No. No.of injections Peak area
| Inj-1 2057745
2 Inj-2 2014315
3 Inj-3 2029224
4 Inj-4 2063686
5 Inj-5 2029142
6 Inj-6 2036758
Average 2038478
STDEV 18795.0362
% RSD 0.9

P294



ijlpr 2023; doi 10.22376/ijlpr.2023.13.6.P287-P298 Analytical chemistry

Table 8 illustrates that the relative standard deviation of six replicates standard solution consequences was established to be within
the specification limit, i.e.0.9%.

3.9. Method Precision

The method precision of the test method was estimated by doing an assay for six samples of Lefamulin 150 mg/15 ml concentrate
for solution for infusion as per the optimized technique. The % assay for Lefamulin for each of the test preparations was calculated.
The middling content of the six arrangements and % RSD for the six observations were determined. The statistics are revealed in
Table 9.

Table 9: Method precision results
S.No No. of Preparations % Assay

I Preparation | 100.3
2 Preparation 2 100.3
3 Preparation 3 100.3
4 Preparation 4 100.2
5 Preparation 5 100.1
6 Preparation 6 100.2
Average 100.2
SD 0.0816
%RSD 0.1

Table 9 illustrates that the method precision was demonstrated by preparing six control samples at the specification level and
analyzing them as per the method. The results control sample results were well within the limits. From the above results, it is
concluded that the method is precise.

3.10. Linearity
The linearity'®? of an analytical method is its ability to obtain test results, which have a definite mathematical relation to the
concentration of the analyte. The linearity of response for Lefamulin was determined in the 50% to 150 % (50.0240-150.0720
pg/mL for Lefamulin). The statistics are revealed in Fig.10 and Table 10.

Table 10: Linearity studies for Lefamulin
S.No Linearity Level Concentration (ppm) Area response

| 50 50.0240 1004935

2 80 80.0384 1599244

3 100 100.0480 2005707

4 120 120.0576 2410222

5 150 150.0720 3000042

Correlation coefficient (1) 1.0000
Slope 19986.0808
Intercept 4462.5862
% Y-intercept 0.22

Linearity graph of Lefamulin

2

£

S

7

; y =19,986.0808x + 4,462.5862

g R? = 1.0000

Concentration pg/mL

Fig. 10: Linearity graph of Lefamulin
Table 10 and Figure 10 illustrate that the linearity results for Lefamulin in the specified concentration range are satisfactory. The

linearity results for Lefamulin in the specified concentration range are satisfactory, with a correlation coefficient greater than
0.9999.
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3.11. Accuracy

The accuracy® of the test method was demonstrated by preparing recovery samples at 50%, 100 %, and 150 %of the target
concentration level. The recovery samples were prepared in triplicate for each concentration level. The above samples were
injected, and the percentage recovery of each sample was calculated for the amount added. Evaluated the precision of the recovery
at each level by computing the % Relative Standard Deviation of triplicate recovery sample results. The data obtained was given in
Table | I, and the method was accurate.

Table 11: Recovery studies for Lefamulin

Level Added (pg) Found (ug) % Recovery Mean % Recovery %RSD
Accuracy at 50% Level-| 49.8767 49.9785 100.2
Accuracy at 50% Level-2 49.8677 49.7355 99.7 99.9 0.3
Accuracy at 50% Level-3 49.8199 49.6908 99.7
Accuracy at 100% Level-| 100.3968 100.3732 100.0
Accuracy at 100% Level-2 100.1976 100.3457 100.1 100.1 0.2
Accuracy at 100% Level-3 99.9984 100.2939 100.3
Accuracy at 150% Level-| 149.6988 150.3575 100.4
Accuracy at 150% Level-2 149.8980 150.4476 100.4 100.5 0.1
Accuracy at 150% Level-3 149.4000 150.2670 100.6
Table |1 illustrates that the accuracy at 50% level, 100% level, and 150% level for Lefamulin meets the acceptance criteria. From

the above results, it is concluded that the method is accurate.
3.12. Solution stability of analytical solutions
Solution stability of standard sample solutions was established at various conditions such as bench top at room temperature and

refrigerator 2-8°C. The stability of standard sample solutions was determined by comparison of initially prepared standard sample
solutions with freshly prepared standard solutions. The data obtained is given in Table 12 to Table 17.

Table 12: Solution stability of standard

Time Interval Similarity factor
Room temperature Refrigerator
Initial NA NA
24hrs 1.05 1.04
48hrs 1.05 1.05

Table 13: Solution stability of RS sample at room temperature
Component Initial After 24Hrs % Difference After 48Hrs % Difference

Impurity at RRT ~ 0.02 0.02 0.00 0.03 0.01
about 0.60 (%)
Impurity at RRT ~ 0.05 0.06 0.0l 0.07 0.02
about 0.70 (%)
Any single 0.06 0.06 0.00 0.07 0.0l
impurity (%)
Total impurities ~ 0.25 0.26 0.01 0.29 0.04

Table 14: Solution stability of RS sample in a refrigerator
Component Initial After 24Hrs % Difference After 48Hrs % Difference

Impurity at RRT  0.02 0.02 0.00 0.03 0.0l
about 0.60 (%)
Impurity at RRT  0.05 0.05 0.00 0.06 0.0l
about 0.70 (%)
Any single 0.06 0.06 0.00 0.06 0.00
impurity (%)
Total impurities  0.25 0.26 0.25 0.27 0.02

Table 15: Solution stability of Assay standard

Time Interval Similarity factor
Room temperature Refrigerator
Initial NA NA
24hrs 1.0l 1.00
48hrs 1.02 1.0

P296



ijlpr 2023; doi 10.22376/ijlpr.2023.13.6.P287-P298

Analytical chemistry

Table 16: Solution stability of Assay sample at room temperature

Time Interval %Assay %Assay difference
Initial 100.3 NA
24hrs 100.2 0.1
48hrs 100.0 0.3

Table 17: Solution stability of Assay sample in a refrigerator

Time Interval %Assay %Assay difference
Initial 100.3 NA
24hrs 100.3 0.0
48hrs 100.2 0.1

Table 12 to Table |17 illustrates the solution stability of the standard sample at different time intervals studied; from the above
results, it is concluded that standard sample solutions are stable for up to 48 hours in both conditions (bench top and refrigerator).

4. DISCUSSION

A simple, economical, accurate, and precise HPLC method
was successfully developed. This method was carried out using
waters X-Bridge shield RP18 (250 x 4.6 mm, 5p), and the
mobile phase consists of ammonium acetate buffer and
acetonitrile in the proportion of gradient elution. The flow
rate was 1.0 mL/min. Lefamulin was detected using a UV
detector at the wavelength of 210 nm. The column
temperature was 25°C, the sample cooler temperature was
5°C, the injection volume was 10pL, and the run time was 35
minutes. The results obtained were accurate and reproducible.
The method developed was statistically validated regarding the
solution's selectivity, accuracy, linearity, precision, and
stability. The developed HPLC method was validated
concerning specificity'*'*, and the chromatograms were
recorded for blank, placebo, standard sample solutions of
Lefamulin. Specificity studies reveal that the peaks are well
separated from each other. For system precision and method
precision'®"” results were within the acceptance limits. The
linearity '*2 results for Lefamulin in the specified
concentration range (50.0240-150.0720 pg/mL) are
satisfactory, with a correlation coefficient of 0.9999. The
accuracy studies were shown as % recovery ** for Lefamulin at
the specification level, and the results obtained were within
the limits. Solution stability”® parameter was established Assay
and RS, standard, sample solutions are stable up to 48 hrs on
bench top at refrigerator. Degradation studies ***® showed
significant degradation in photolytic and thermal stress
conditions. Hence, it can be concluded that Lefamulin is
sensitive to photolytic and thermal. The results proved that
the developed method has good selectivity and specificity.
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