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Abstract

Amlodipine and Nifedipine, widely prescribed calcium channel blockers for hypertension and angina, have
raised concerns due to their inadvertent presence in water sources and potential environmental and health
implications. This manuscript introduces a novel analytical approach utilizing Metal-Organic Frameworks
(MOFs) in Dispersive Micro Solid-Phase Extraction (DUSPE) to efficiently extract and quantify Amlodipine
and Nifedipine from complex matrices, such as environmental water and human urine samples. A unique MOF-
based sorbent, synthesized through a hydrothermal approach, is magnetized with Fe;O4 nanoparticles using a
sol-gel procedure to enhance separation efficiency. The prepared sorbent was studied and analyzed using
various spectroscopic methods such as FTIR, VSM, BET and EDX to determine its structure. Comparative
analysis with other MOF sorbents (MOF-8, Bimetallic Zn/Co ZIF-67, Bimetallic Zn/Co ZIF-67@ZIF-8) is
conducted to evaluate the prepared sorbent's ability to extract the analytes. The experimental design technique
was used to optimize the DUSPE method, reducing both time and costs. The linearity of the method was within
the concentration ranges of 0.2-356 ng mL* for Amlodipine and 0.1-342 ng mL* for Nifedipine in distilled
water with a R? higher than 0.9934. The LODs and LOQs were determined to be 0.06 ng mL* and 0.2 ng mL™*
for Amlodipine, and 0.03 ng mL™* and 0.1 ng mL* for Nifedipine, respectively. The preconcentration factors for
the determination of Amlodipine and Nifedipine were determined to be 356.6 and 374.9, respectively. The intra-
day RSDs for Amlodipine and Nifedipine determination were 4.26% and 4.19%. Relative recoveries fell within
the ranges of 94.2% to 97.2% and 91.4% to 94.5% for the real water and urine samples, with a relative standard
deviation ranging from 6.10%. The developed method demonstrates remarkable efficacy in extracting and
quantifying Amlodipine and Nifedipine across a diverse range of environmental water and human urine
samples.

Keywords: Amlodipine, Nifedipine, Dispersive Micro Solid-Phase Extraction, Bimetallic MOFs, Sol-gel procedure, Human

urine samples
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