ABSTRACT

Of late, Analytical Quality by Design (AQbD) has been gaining increased acceptance in the industrial, academic and regulatory circles. Consid-
ered as a science and risk-based approach, AQbD provides rational understanding of the critical method parameters (CMPs) affecting the critical
analytical attributes (CAAs) of an analytical method. The present work aims at systematic development of a simple, rapid and highly sensitive
bioanalytical high-performance thin-layer densitometry method for the analysis of mangiferin. Initially, the quality target method profile
(QTMP) was defined and critical analytical attributes (CAAs) were earmarked. Preliminary studies were conducted for selecting the suitable mo-
bile phase mixture, followed by primary and secondary screening studies employing D-optimal design and Plackett-Burman design, respectively
for selecting the ideal mobile phase composition and prioritizing the critically influential method parameters on the CAAs. The CAAs chosen
included retardation factor (Rf), peak height, capacity factor, theoretical plates and separation number. Response Surface Methodology (RSM)
was conducted as per the face centered cubic design (FCCD) for optimizing volume loaded and plate dimension as the critical method parameters
(CMPs) selected initially from the screening studies. The mobile phase containing mixture of ethyl acetate: acetic acid: formic acid: water in
7:1:1:1, v/v/v/v ratio was finally selected as the optimized combination owing to apt chromatographic separation for mangiferin at 262 nm with Rf
0.68+0.02, with all other parameters being within the acceptance limits. Method validation studies revealed high linearity for mangiferin in the
concentration range of 50-800 ng/band with r2 =0.998 * 0.005. The developed method showed high accuracy, precision, ruggedness, robustness,
specificity, sensitivity, selectivity, recovery, detection limit (12.1 ng/band) and quantification limit (36.6 ng/band). The bioanalytical method for

analysis of mangiferin in plasma revealed the presence of well-resolved peaks and high recovery of mangiferin.

INTRODUCTION

Mangiferin, a polyphenolic C-glucosylxanthone, primarily exists as a principal phytoconstituent in the leaves and stem bark of Mangifera indica
(family, Anacardiaceae). Chemically, 2-C-f-d-gluco-pyranosyl-1,3,6,7-tetrahydroxyxanthone. Presence of the phenolic xanthone moiety owes to
the powerful antioxidant activity for scavenging free radicals and protection against ROS-induced oxidative stress. The important therapeutic
applications of mangiferin include as antidiabetic, antiobesitic potential, antiosteoclastogenic, antiasthmatic, antidiarrhoeal, immunomodulator,

analgesic, antiallergic, antibacterial, antimicrobial, antiviral and anticancer agent.

RATIONALE:

® Analytical methods are highly vital at every stage of the product development starting from characterization of drug substance to its
estimation in dosage form, biological samples and stability studies. Development of analytical methods require complete understanding of
the method variables to attain the superior method performance

® Method validation helps in ensuring the accuracy, precision, robustness, specificity and sensitivity of an analytical method for the specified
analyte.

® The objectives of the present studies were to obviate the tedious, expensive and prolonged sample preparation, use of intricate mobile phase
compositions and sensitive analytical method employing AQbD for Mangiferin
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PRELIMINARY SCREENING
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AQbD OPTIMIZATION STUDIES AS PER FACE CENTERED CUBIC DESIGN (FCCD)

human plasma (n=3)

Linear regression data for calibration curve of mangiferin in

Design Matrix: Actual and Coded Levels of CMAs

Parameters

Values

Linearity range (ng/spot)

Regressed equation

Correlation coefficient

Slopet SD
LOD

LOQ

50-800

Y=3.046x + 1066

0.996+ 0.0012

3.046 £ 0.557

12.06 ng/ml

36.55ng/ml

) Coded factor levels
Trial No. Factor 1 Factor 2

1. 1 -1
2. 1 1
3. 0 0
4, 0 0
5. 0 0
6. -1 1
7. 0 -1
8. -1 -1
9. 1 0
10. 0
11 0 1
12. -1 0

13. 0 0

Translation of coded levels in actual units
Coded level -1 0 1
Volume loaded (nL) 2 4 6
Plate dimension (cm) 10x10 15x10 20x10

Standard Calibration Linearity Graph (50-800 ng/band) of Mangiferin, showing the peaks
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3D-Response Surface Analysis

Contour Charts
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