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Abstract

In this investigation, a robust, cost-effective, and swift approach for determining leniolisib in bulk and
pharmaceutical formulations, following the guidelines set by the international council for harmonization of
technical requirements for pharmaceuticals for human use (ich). The method employs double-beam uv
spectrophotometry and has undergone thorough validation to ensure its reliability. Leniolisib samples, dissolved
in methanol, exhibited maximum absorbance at 222.1 nm. The method's linearity, validated within the
concentration range of 5-30 pg/ml, adheres to beer's law. Validation parameters such as precision, limit of
detection (lod), limit of quantification (loq), accuracy, robustness, and ruggedness were meticulously assessed.
The method demonstrated high precision, low lod and loq, indicating its sensitivity. Accuracy, evaluated through %
recovery, ranged from 99.0 % to 100.1 %. Additionally, when applied to leniolisib tablets, the method showed a
percentage assay exceeding 99.9 %, underscoring its accuracy and reliability in pharmaceutical dosage form
analysis. In conclusion, the proposed uv spectrophotometric method is proven to be precise, accurate, and
reproducible, making it suitable for routine leniolisib analysis in bulk and pharmaceutical formulations. Aligned
with ich guidelines, this method provides a practical and cost-effective alternative for leniolisib quantification,
contributing to the pharmaceutical analytical toolkit for research and quality control.

Keywords: leniolisib, method development, validation, ultraviolet spectroscopy, pharmaceutical analysis, ich
guidelines.

I.  Introduction

Cancer is a leading cause of death worldwide (nearly one in six deaths according to the who). Breast
cancer resistance protein inhibitor. In 2021, out of 10 million cancer-related deaths, breast cancer contributed 2.26
million cases. Leniolisib,!'! a novel, potent oral selective oral phospho inositide 3-kinase-delta pi3kd path way
inhibitor. Leniolisib interferes with the signalling pathways that drive cancer cell proliferation and, cell growth
leading to cell death and tumour shrinkage!>?]. It is crucial to develop a new analytical method for the estimation
of lineolisib in bulk and pharmaceutical dosage forms to ensure safe, precise analysis, product quality. In march
2023, leniolisib (joenja 70 mg) received its first approval for the treatment of immunodeficiency disorders.
Activated pi3k-delta syndrome (also known as apds) is a disorder that impairs the immune system. It is also used
in the treatment of breast cancer and lymphoma [a type of blood cancer]. Symptoms are frequent upper respiratory
tract infections, sinus infections, ear infections, bronchitis, swollen lymph nodes and pneumonia (lung infection).
This breakthrough medication marks a significant step in forward in addressing both immune deficiency disorders
and certain types of cancer. Upon conducting an extensive literature review, it has been identified that there is a
lack of reported analytical techniques for the quantification of leniolisib in both its bulk form, pharmaceutical
preparations, and biological fluids. In light of this gap in existing methodologies, we have chosen to devise a
straightforward, accurate, precise, and dependable uv-spectrophotometric approach for the determination of
leniolisib in pharmaceutical dosage forms. The chemical structure of leniolisib is shown in the figure 1.

N
/o /N HN/O \<O\

F. \ \N

ol | )

N
Fig no. 1: chemical structure of leniolisib
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Il.  Materials and methods
Instruments
A double beam elico sl 210 uv spectrophotometer containing two matched quartz cells with a one cm
light path was taken for measuring of absorbance of leniolisib. Essae vibra aj (0.1 mg sensitivity) balance was
used for weighing. Ultra sonicator bath model no — 91250, pci Itd., mumbai was used in this present study.

Chemicals and reagents

An analytically pure sample of leniolisib was obtained from hetero drugs Itd., hyderabad, and telangana,
india. Leniolisib tablets containing 70 mg labeled claim. Leniolisib tablets were used for this study. Acn and chsoh
were procured from e. Merck specialties, private Itd., mumbai, india.
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Figure 2: uv spectrlillnn of leniolisib

Selection of solvent:
Solubility of the drug was checked in different solvents and the drug was found to be soluble in
acetonitrile. From the solubility analysis, acetonitrile was selected as solubilising agent for method development.

Determination of A max
A solution of leniolisib 20 pg/ml was scanned against acetonitrile blank in the range of 200-400 nm. The
A max was found to be 222.1 nm.

Preparation of standard solution

Leniolisib 20 mg was accurately weighed and transferred into a 100 ml volumetric flask. The drug was
fully dissolved in acetonitrile, and the solution was adjusted to the final volume with the same solvent, resulting
in a stock solution with a concentration of 200 pg/ml. Aliquots ranging from 1 ml to 10 ml were then pipetted
from the standard stock solution and appropriately diluted with acetonitrile to achieve the desired final
concentrations for the standard solutions.

Preparation of calibration curve

Aliquots were carefully pipetted from the standard stock solution into a set of 10 ml volumetric flasks.
The volumes were then adjusted with water to reach the mark, creating a range of dilutions with concentrations
of 5, 10, 15, 20, 25, and 30 ug/ml of leniolisib. The absorbance of these solutions was measured at 222.1 nm, and
the data was used to construct a calibration curve, plotting absorbance against concentration in a zero-order
spectra.

y=0.09x+0.01
25 R?=0.99945
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Figure 3: calibration curve for leniolisib

37



Development And Validation Of Uv Method For Quantitative Estimation Of Leniolisib.....

Table 1: calibration data of leniolisib

Leniolisib
S.no Concentration (ug/ml) Absorbance
1 5.00 0.444
2 10.00 0.823
3 15.00 1.349
4 20.00 1.723
5 25.00 2.123
6 30.00 2.578
Sample Table
SamplelD WL222.0
1* Blank 0.000
2 Standard 1 1.729
3 Standard 2 1.722
4 Standard 3 1.731
5 Standard 4 1.726
6 Standard 5 1.720
7 Standard 6 1.728
8 Linearity 1 0.444
9 Linearity 2 0.823
10 Linearity 3 1.349
1 Linearity 4 1.723
12 Linearity 5 2123
13 Linearity 6 2578
14 Blank 1 0.000
15
FileName: Di\Calculati onsih Phami2023VignanLeniol )V Data\STDALin.unk
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Figure 1a: standard and linearity data pertaining to lineolisib

I11.  Results And Disscussion
Method development and validation/6-12!

Leniolisib 20 mg pure drug was carefully weighed and transferred into a 100 ml volumetric flask. The
drug was fully dissolved in acetonitrile and adjusted to the final volume with the same solvent, resulting in a stock
solution with a concentration of 200 pg/ml. Subsequently, 1 ml to 10 ml aliquots were pipetted from the standard
stock solution and appropriately diluted with acetonitrile to achieve final concentrations for standard solutions.
For further dilutions, suitable aliquots were pipetted from the standard stock solution into a series of 10 ml
volumetric flasks. The volume was then adjusted to the mark with water, creating a range of dilutions with
concentrations ranging from 5, 10, 15, 20, 25, to 30 pg/ml of leniolisib. The absorbance of these solutions was
measured at 222 nm and converted into zero-order spectra. A calibration curve was plotted by correlating
absorbance against concentration, and the regression equation and correlation coefficient were determined.

The method demonstrated adherence to beer lambert’s law within the concentration range of 5-30 pg/ml.
Validation of the uv spectrophotometric method was conducted in accordance with ich guidelines, assessing
parameters such as linearity, accuracy, precision, robustness, and ruggedness.

Linearity

Fresh aliquots were prepared from standard stock solution ranging from 5-30 pg/ml and the absorbance
values of each concentration was recorded at 222 nm for zero order using acetonitrile as blank. The drug shows
linearity between 5-30 pg/ml for method. The correlation co efficient was found to be 0.999 for method.
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Table 2: linearity of leniolisib

S. No Leniolisib
Conc.(ng/ml) Absorbance
1 5.00 0.444
2 10.00 0.823
3 15.00 1.349
4 20.00 1.723
5 25.00 2.123
6 30.00 2.578
Regression Y =0.09x+0.01
Slope 0.09
Intercept 0.01
R? 0.99945

Accuracy

Accuracy of the developed method was confirmed by performing recovery studies at three different
concentration ranges 50 %, 100 %, 150 % each one in triplicate and the accuracy was indicated by % recovery.
The % rsd for accuracy of leniolisib in the method was found to be less than 2. The % recovery was in the range of
99.7 %. According to ich guidelines!'! the statistical results were within the acceptance range.

Table 3: accuracy data of uv method

Amount of pg/ml
Method Le Pure dru % of drug added % recovered % mean recovery
g
10 50 99.9
Method 70 20 100 100.1 99.7
30 150 99.0
Sample Table
Sample ID wLz222.0

1 Blank 0.000
File Name:  DA\Calculations\CaloulaionsM Phammi2023iVignan|LenioisbivalidatoriUV Data\Acc8MPunk | 2. Accuracy 50% 1 0.856
3 Accuracy 50% 2 0871
Sample Graph 4 Accuracy 50% 3 0.869
5 Accuracy 100% 1 1.726
6 Accuracy 100% 2 1.730
T Accuracy 100% 3 1728
8 Accuracy 150%1 2.555
9 Accuracy 150%2 2572
10 Accuracy 150%3 2.563
] T Method Precision 1 1716
12 Method Precision 2 1.710
13 Method Precision 3 1.719
14 Method Precision 4 1.714
15 Method Precision 5 1.708
16 Method Precision 6 1.704
17 Blank 1 0.000

1 ] 10 15 [
SequencaNo.

Figure 3a: accuracy and precision pertaining to data of lineolisib

Precision

The precision of the method was verified through intra-day and inter-day variation studies. For the intra-
day study, six solutions with a concentration of 20 pg/ml were prepared and analyzed three times within a single
day, with the respective absorbances recorded. The results were expressed as % rsd. In the inter-day study, six
solutions of 20 pg/ml were prepared and analyzed three times over three consecutive days, with the corresponding
absorbances noted. The outcomes were presented as % rsd. The % rsd values for both intra-day and inter-day
precision of leniolisib in the method were found to be less than 2. In accordance with ich guidelines!'?!, the % rsd
should be less than 2, falling within the accepted criteria.
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Table 4: intra-day precision of leniolisib

Analytical Method .
Method precision Absorbance % assay
1 1.716
2 1.710
3 1.719
Method 7) i 992
5 1.708
6 1.704
Table 5: inter day precision of leniolisib
Analytical Intermediate .
Method precision Absorbance % assay
1 1.704
2 1.713
3 1.718
Method 1 707 991
5 1.721
6 1.700

Robustness:

Robustness of the method was determined by carrying out the analysis at two different wavelengths
(£5nm). The respective absorbances were noted and the results were indicated by % rsd. The % rsd values were
found to be within the acceptance criteria.

Table 6: robustness results

Parameter Concentration % assay
20 (ng/ml) Method-a
Robustness A+:227 nm 99.7
Change in Amax
(% 5nm) A-:217 nm 99.9

Ruggedness

Ruggedness of the method was determined by carrying out the analysis by two different analysts and the
respective absorbances were noted. The results were indicated by % rsd. The % ruggedness of three replicates of
leniolisib at a concentration of 20 pg/ml was found to be within the acceptance limits.

Forced degradation table 28: forced degradation results of leniolisib
Analysis of marketed formulation

The developed method was applied to analyze commercially available lineolisib. The tablet was having
the content of lineolisib equivalent to 70 mg. Ten tablets were weighed and a weight equivalent to 70 mg was
dissolved in acetonitril. By frequent shaking, volume was made up to mark with acetonitril. The solution was then
filtered through whatman filter paper #41. This filtrate was diluted suitability with solvent to get a solution of 5
pug/ml concentration. The absorbance was measured against the solution blank. The amount of lineolisib was
calculated from the calibration curve. The readings were taken in triplicate. The assay results are show

Table No.7: Assa){_Of Leniolisib

Avg Label | Std | Amoun
Sample | sample Sample . %
Drug Std. wt amoun | purit | t found
Area area wt. assay
Brand _ t (mg) A (ng/ml) .
(n=5)
242
i Leniolisib [ 2024237 | 2 02csos| 70 | 156 | 70 | 999 | 70 | 100.0
3046948
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Table 8: summary of validation & optical characteristics

Parameter Results
Beer’s law limit (pg/ml) 5-30
Linear regression equation Y=0.09x+0.01
linearity indicated by correlation coefficient 0.999
Precision indicated by %rsd 0.25
Intraday precision 0.32
Inter day precision 0.38
Accuracy indicated by % recovery 99.0-100.1%
Robustness indicated by % recovery (wp/wm) 99.7/99.9
Ruggedness indicated by % recovery 99.1

IV.  Discussion

An attempt has been made to develop a validated stability indicating uv method for the estimation of
leniolisib. The peak of leniolisib was eluted at retention times of 3.978 min. Using shimadzu 1700- uv visible
spectrophotometer the estimation of leniolisib is done by using acetonitrile as a solubilising agent and solvent and
the A max was found to be 222 nm for calibration curve method and first order derivative. The uv
spectrophotometric estimation uses acetonitrile as solubilising agent, and in major proportions and validated
according to ich guidelines for linearity, sensitivity parameters, precision, accuracy, ruggedness and robustness
and all the validation results were found well within the limits, indicating that the developed method was simple,
rapid, accurate, precise, robust and economical. In this proposed uv method for the selected drug showed good
linearity. Results for the recoveries of selected drugs were found to be within limits (98 — 102 %). These indicate
that the proposed method was accurate for the analysis.

V.  Conclusion

The developed uv method for the estimation of selected drug is simple, rapid, accurate, precise, robust
and economical. The mobile phase and solvents are simple to prepare and economical, reliable, sensitive and less
time consuming. The sample recoveries were in good agreement with their respective label claims and they
suggested noninterference of formulation recipients in the estimation and can be used in laboratories for the
routine analysis of selected drug. Since the system validation parameters of uv method used for estimation of
selected drug in pure and have shown satisfactory, accurate and reproducible results (without any interference of
recipients) as well, it is deduced that the simple and short proposed methods be most useful for analysis purpose.
The present work concluded that stability indicating assay method by uv was simple, accurate, precise, and
specific and has no interference with the placebo and degradation products. Hence these can be used for routine
analysis of leniolisib.
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