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ARTICLE INFO ABSTRACT

Published: 08 Oct 2026 A reverse-phase high-performance liquid chromatography (RP-HPLC) method was
Keywords: investigated for the determination of lerodalcibep in bulk drug and pharmaceutical
Lerodalcibep; RP-HPLC; dosage form. Chromatographic separation was reported using a Kromasil C18 column
Method development; (250 x 4.6 mm, 5 um) with a mobile phase consisting of 0.1% trifluoroacetic acid and
Method validation; acetonitrile (60:40, v/v). The flow rate was 1.0 mL/min, detection was performed at 270
Stability-indicating assay. nm, and the column temperature was 30°C. The method was evaluated for system
DOI:

suitability, linearity, precision, accuracy, sensitivity, robustness, assay and forced-
degradation behavior. The manuscript reports system precision of 0.3% RSD,
intermediate precision of 0.5% RSD, mean accuracy of 99.44%, and mean assay of
99.68%. The reported limits of detection and quantification were 0.08 and 0.24,
respectively; units and calculation details require confirmation. Calibration details and
several method-specific experimental particulars must be verified against the original
records before definitive conclusions on validation and stability-indicating capability
are made.
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INTRODUCTION

complex mixtures and

analysis.

support quantitative

essential for the
quantification and  quality

Analytical methods are

identification, Reverse-phase HPLC uses a relatively non-polar

assessment of pharmaceutical substances in bulk
materials and dosage forms. Chromatographic
techniques, particularly high-performance liquid
chromatography (HPLC), are widely used because
they can separate analytes from components of

stationary phase and a comparatively polar mobile
phase. Method performance depends on factors
including stationary-phase chemistry, mobile-
phase composition, flow temperature,

detection wavelength and sample preparation.

rate,
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Appropriate method development and validation
are therefore required to establish that a procedure
is suitable for its intended analytical purpose.

Lerodalcibep is described in the source manuscript
as a PCSK9 blocker used with diet and exercise to
lower LDL cholesterol in people with elevated
cholesterol. The source also describes it as a
synthetic fusion protein. These pharmacological
and structural statements should be supported by
suitable primary or authoritative references before
submission.

The objective of this work was to develop and
RP-HPLC method for the
determination of lerodalcibep in bulk drug and
pharmaceutical dosage form, including assessment
of relevant validation characteristics and forced-

evaluate an

degradation behavior. The precise research gap
and novelty statement should be supported by a
review of previously published analytical methods
for lerodalcibep.

MATERIALS AND METHOD
Chemicals and reagents

The chemicals and reagents used in the present
study included acetonitrile (HPLC grade), water
(HPLC grade), methanol (HPLC grade),
potassium dihydrogen orthophosphate (AR grade),
orthophosphoric acid (AR grade), and a Millipore
membrane filter (0.2 um).

Instrumentation and

conditions

chromatographic

HPLC instrument used was of WATERS HPLC
2965 SYSTEM with Auto Injector and PDA
Detector. Software used is Empower 2. UV-VIS
spectrophotometer PG Instruments T60 with
special bandwidth of 2mm and 10mm and matched
quartz was be used for measuring absorbance for
Lerodalcibep solutions. Sonicator (Ultrasonic
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sonicator), PH meter (Thermo scientific), Micro
balance (Sartorius), Vacuum filter pump,
Kromasil C18 column (250 x 4.6 mm, 5 pm);
mobile phase comprising 0.1% trifluoroacetic acid
and acetonitrile (60:40, v/v); flow rate 1.0
mL/min; detection wavelength 270 nm; and
column temperature 30°C.

Diluent: Based up on the solubility of the drugs,
diluent was selected, Acetonitrile and Water taken
in the ratio of 50:50

Preparation of Standard stock solutions:
Accurately weighed 25 mg of Lerodalcibep
transferred 25ml and volumetric flasks, 3/4 Th of
diluents was added and sonicated for 10 minutes.
Flasks were made up with diluents and labeled as
Standard (1000pg/ml  of
Lerodalcibep)

stock  solution

Preparation of Standard working solutions
(100% solution): 1ml of Lerodalcibep from each
stock solution was pipetted out and taken into a
10ml volumetric flask and made up with diluent.
(100pg/ml of Lerodalcibep)

Preparation of Sample stock solutions:
Accurately transfer 1.0 mL of the syringe solution
(equivalent to 250 mg of Lerodalcibep) into a 100
mL volumetric flask. Add about 70 mL of diluent
and sonicated for 25 min, further the volume was
made up with diluent and filtered by HPLC filters.
(2500 pg/ml of Lerodalcibep)

Preparation of Sample working solutions
(100% solution): 0.4ml of filtered sample stock
solution was transferred to 10ml volumetric flask
and made wup with diluent. (100pg/ml of
Lerodalcibep)

Preparation of buffer:0.1%0OPA Buffer but then
specifies perchloric acid, while the optimized
mobile phase is described as trifluoroacetic acid.
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Method validation
System suitability and system precision

The 100 pg/mL standard solution was injected six
times to assess suitability. Report
individual retention times and peak areas, mean,
standard deviation, %RSD, theoretical plate count,
tailing factor and any resolution values where
relevant. The reported peak-area results were
667224, 664519, 666707, 665701, 664450 and
661750; mean 665059; standard deviation 1971.2;
and %RSD 0.3. A separate chromatographic table
reports retention times, peak areas, plate counts
and tailing factors; reconcile these values with the

system

final system-suitability.

Table 1: System suitability and system precision

Injection | Retention | Peak | USP | Tailing
time area plate | factor
(min) count
1 2.465 656484 | 2788 1.47
2 2.468 657909 | 2856 1.43
3 2.468 653308 | 2770 1.42
4 2.470 652703 | 2890 1.48
5 2471 655078 | 2762 1.49
6 2.481 654165 | 2890 1.46

plate counts above 2000 and tailing factors below
2. Include resolution where applicable and clearly
identify which injection series supports each
reported statistic.

Linearity

A range of 25-150% is reported. Add the nominal
and actual concentrations, peak area at each level,
replicate count, slope,
intercept, correlation coefficient and residual

regression equation,

assessment, using the original calibration data. The
summary reports R? = 0.999, slope = 6733.8,
intercept = 961.27 and equation y = 6733.8x +
961.27; verify these against the calibration plot
and raw data.

Accuracy

),.f. Ry
%

%g lf’ INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

Accuracy was assessed at 50%, 100% and 150%.
The reported individual recoveries were 99.40%,
99.44% and 99.50% at 50%; 99.53%, 99.17% and
99.75% at 100%; and 99.56%, 99.53% and
99.08% at 150%. The manuscript reports an
overall mean recovery of 99.44%. Confirm the
calculation and provide level-wise means and

%RSD.

Table 2: Accuracy

Level Amount Amount Recovery
spiked recovered (%)
(ng/mL) (ng/mL)
50% 50 49.70 99.40
50% 50 49.72 99.44
50% 50 49.75 99.50
100% 100 99.53 99.53
100% 100 99.17 99.17
100% 100 99.75 99.75
150% 150 149.33 99.56
150% 150 149.29 99.53
150% 150 148.62 99.08
Precision

System precision: peak areas 667224, 664519,
666707, 665701, 664450 and 661750; reported
mean 665059, SD 1971.2 and %RSD 0.3.

Intermediate precision: peak areas 654576,
650719, 659325, 659160, 657208 and 655128;
reported mean 656019, SD 3261.1 and %RSD 0.5.
Describe analyst, day, instrument or other changed
conditions as applicable.

Sensitivity: LOD and LOQ

The reported LOD and LOQ are 0.08 and 0.24.
Confirm and state the units, concentration basis,
calculation procedure, equations and supporting
data. If calculated from -calibration slope and
response standard deviation, report those inputs.
State whether LOQ was experimentally verified
for acceptable precision and accuracy.

Robustness
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The robustness testing with changes in flow rate,
mobile-phase  composition  and
temperature, with duplicate injections and %RSD
values within the stated limit. However, conditions
differ between the method narrative and table. The
table lists flow at 0.9 and 1.1 mL/min, mobile-
phase compositions 55:45 and 45:55, and
temperatures 27°C and 33°C; the narrative instead
mentions 25°C and 35°C. Verify the actual
settings, the meaning of the + notation, and all
results before finalizing.

column

Tale 3: Robustness

Parameter | Reported | Reported | Reported
nominal | variation %RSD
condition
Flow rate 1.0 0.9 0.1
mL/min mL/min
Flow rate 1.0 1.1 0.2
mL/min mL/min
Mobile 60:40 55:45 0.4
phase
Mobile 60:40 45:55 0.3
phase
Column 30°C 27°C 0.9
temperature
Column 30°C 33°C 0.4
temperature

Degradation studies

Confirm experimental details, including reagent
concentration, time, temperature,
neutralization/dilution steps and whether the
reported percentage represents assay remaining or

exposure

degradation. The oxidation, acid and alkali
procedures specify 30 minutes at “600 c”’; this has
been interpreted nowhere in this report and must
be confirmed from the laboratory record.

Table 4: Degradation studies

Stress Drug reported Drug
condition as undegraded reported as
(%) degraded (%)
Acid 95.45 4.55
Alkali 95.92 4.08
Oxidation 96.28 3.72
Thermal 97.08 2.92

¢ INTERNATIONAL JOURNAL OF PHARMACELTICAL SCIENCES

uv 98.18
Water/neutral 99.17

1.82
0.83

Reported procedures include peroxide treatment
with 20% hydrogen peroxide; acid and alkali
treatment with 2N hydrochloric acid and 2N
sodium hydroxide, respectively; dry heat at 105°C
for 6 hours; UV exposure described as 7 days or
200 Wh/m?; and neutral hydrolysis in water under
reflux for 6 hours at 60°C. Confirm and
standardize these conditions. Include
chromatograms,
available,
degradation-product separation before asserting
stability-indicating performance.

peak-purity evidence where

mass balance and discussion of

ASSAY

The reported individual assay results were
99.86%, 99.75%, 99.78%, 99.62%, 99.74% and
99.33%; mean 99.68%, SD 0.188 and %RSD 0.2.
Describe the calculation formula, standard/sample
preparation and number of determinations.

Table 5: ASSAY

Sample Assay (%)
1 99.86
2 99.75
3 99.78
4 99.62
5 99.74
6 99.33
Mean 99.68
SD 0.188

%RSD 0.2

Reported procedures include peroxide treatment
with 20% hydrogen peroxide; acid and alkali
treatment with 2N hydrochloric acid and 2N
sodium hydroxide, respectively; dry heat at 105°C
for 6 hours; UV exposure described as 7 days or
200 Wh/m?; and neutral hydrolysis in water under
reflux for 6 hours at 60°C. Confirm and
standardize these conditions. Include
chromatograms, peak-purity evidence where
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available, mass balance and discussion of RESULTS AND DISCUSSIONS
degradation-product separation before asserting
stability-indicating performance.
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The reported chromatographic conditions were a
Kromasil CI18 column (250 x 4.6 mm, 5 pm),
mobile phase of 0.1%
acetonitrile (60:40, v/v), flow rate 1.0 mL/min,
detection at 270 nm and column temperature 30°C.

trifluoroacetic acid:

Present representative chromatograms for blank,
placebo, standard, linearity levels, precision,
accuracy, robustness, assay and each stress
condition with legible axes, peak labels and figure
numbers.

respectively. Mean recovery 1is reported as
99.44%, and mean assay as 99.68%. Linearity is
summarized as R? = 0.999, although the full
calibration dataset should be supplied. The stress
table reports degradation from 0.83% to 4.55%.
These summaries alone do not establish selectivity
or stability-indicating capability; the
chromatograms  and  peak-purity/separation
evidence should be discussed and supplied.

SUMMARY OF REPORTED VALIDATION

System-precision and  intermediate-precision =~ RESULTS
results are reported as 0.3% and 0.5% RSD,
Parameters lerodalcibep Limit
Linearity Range (ug/ml) 25-150 pg/ml R<1
Regression coefficient 0.999
Slope(m) 6733.8
Intercept(c) 961.27
Regression equation (Y=mx + ¢) | y=6733.8x + 961.27
Assay (% mean assay) 99.68%. 90-110%
Specificity Specific No interference of any peak
System precision %RSD 0.3 NMT 2.0%
Method precision %RSD 0.2 NMT 2.0%
Accuracy %recovery 99.44% 98-102%
LOD 0.08 NMT 3
LOQ 0.24 NMT 10
Robustness FM 0.1 %RSD NMT 2.0
FP 0.2
MM 0.4
MP 0.3
™ 0.9
TP 0.4

CONCLUSION

Chromatographic conditions used are stationary
phase Kromosil ¢18 250 x 4.6 mm, 5u. Mobile
phase  0.1%  Trifluoroacetic acid buffer:
Acetonitrile in the ratio of 60:40and flow rate was
maintained at Iml/min, detection wave length was
270nm, column temperature was set to Conditions
were finalized as optimized method. System
suitability parameters were studied by injecting the
standard five times and results were well under the
acceptance criteria. Linearity study was carried out

ﬁi&lﬁ INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

between 25% to150 % levels, R? value was found
to be as 0.999. Precision was found to be 0.2 for
repeatability and 0.5 for intermediate precision.
LOD and LOQ are 0.08pg/ml and 0.24pg/ml
respectively. By using above method assay of
marketed formulation was carried out 99.68% was
present.

ACKNOWLEDGEMENT

I express my sincere gratitude to my research
guide, Dr. S. Shobha Rani, for her valuable

1245 |Page



Mudavath Shobha, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 1235-1246 | Research

guidance, encouragement, and support throughout
my research work.l thank the Head of the
Department and all faculty members of the
Department of Pharmaceutical Analysis, Centre
for Pharmaceutical Sciences, UCESTH, JNTUH,
for their support and facilities.

REFERENCES

1. Satoskar RS, Bhandarkar SD, Ainapure SS.
Pharmacology and Pharmacotherapeutics.
17th ed. Mumbeai: Popular Prakashan; 2001.

2. Burger’s Medicinal Chemistry and Drug
Discovery. 6th ed. New Jersey: Wiley-
Interscience; 2007. [Verify editors/authors
and full bibliographic details.]

3. Wilson and Gisvold’s Textbook of Organic
Medicinal and Pharmaceutical Chemistry.
11th ed. New York: Lippincott Williams &
Wilkins; 2004. [Verify author/editor details.]

4. Korolkovas A. Essentials of Medicinal
Chemistry. 2nd ed. New Jersey: Wiley-
Interscience; 1988.

5. Goodman and Gilman’s The Pharmacological
Basis of Therapeutics. 9th ed. New York:
McGraw-Hill; 1996. [Verify editors and
publisher details.]

6. Foye’s Principles of Medicinal Chemistry. 6th
ed. Philadelphia: Lippincott Williams &
Wilkins; 2008. [Verify editors and full
details.]

7. Drugs and Cosmetics Act, 1940 and Rules,
1945. 2nd ed. Mumbai: Susmit Publishers;
2000. [Verify edition and publication details.]

8. Indian Pharmacopoeia. New Delhi: Ministry
of Health & Family Welfare, Government of
India; 1996. [Verify edition/volume.]

9. United States Pharmacopeia—National
Formulary.  Rockville:  United  States
Pharmacopeial Convention; 2007. [Verify
edition.]

10. British ~ Pharmacopoeia. = London:  The
Stationery Office; 2005. [Verify edition. ]

11. Martindale: The Extra Pharmacopoeia. 33rd
ed. London: Pharmaceutical Press; 2002.

g,
B

héf’ INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

\
:
=

4

12.

13

14.

15.

16.

17.

18.

19.

Beckett AH, Stenlake JB. Practical
Pharmaceutical Chemistry. Volumes I and II.
New Delhi: CBS Publishers & Distributors;
2000.

. Sethi PD. Quantitative Analysis of Drugs in

Pharmaceutical Formulations. 3rd ed. New
Delhi: CBS Publishers & Distributors; 1997.
Willard HH, Merritt LL, Dean JA, Settle FA.
Instrumental Methods of Analysis. 7th ed.
New Delhi: CBS Publishers & Distributors;
1986. [Verify title and bibliographic details. ]
Day RA, Underwood AL. Quantitative
Analysis. 6th ed. New Delhi: PHI Learning;
2009.

Singh RM, Saini PK, Mathur SC, Singh GN,
Lal B. Development and validation of a RP-
HPLC method for estimation of lerodalcibep
sodium in bulk and in tablet dosage form.
Indian J Pharm Sci. 2010;72(2):235-237.
[Verify this citation carefully; the year/title
may not correspond to lerodalcibep.]

Drug Bank. Lerodalcibep.
https://go.drugbank.com/drugs/DB19071.
[Add access date and verify current entry. |
Koren MJ, et al. Lerodalcibep for the
Treatment of Hypercholesterolemia: Clinical
Efficacy, Safety and Pharmacokinetic
Evaluation. Clinical lipidology studies. 2024.
[Verify journal, volume, pages, DOI and
author list.]

Pavithra MK, Chaya G, Deepakumari HN, et
al.  LC-MS/MS  Characterization  of
Pirtobrutinib ~ Impurities and  Product
Degradation: Stability Studies. RSC Adv.
2024; 14:34868—-34882.
doi:10.1039/D4RA06299]. [Check relevance
to the present analyte and cite only where
appropriate].

HOW TO CITE: Mudavath Shobha, Dr. S. Shobha Rani,
Stability-Indicating RP-HPLC Method Development
and Validation for the Determination of Lerodalcibep in
Bulk Drug and Pharmaceutical Dosage Form, Int. J. of
Pharm. Sci., 2026, Vol 4, Issue 10, 1235-1246.
https://doi.org/10.5281/zenodo.23239992

1246 |Page



