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Curcumin is a proven antioxidant and anti-cancerous compound found i Curcuma longa. However, the
low solubility of curcumin limits its usefulness in therapeutics. To make curcumin more hioavailable,
we have functionalized y-Fe,04 magnetic nanoparticles (MNPs) with curcumin through the biodegrad-
able polymer chitosan. The MNPs were characterized by X-ray diffraction (XRD), Fourier transform infra-
red (FTIR) spectroscopy, Field Emission Scanning Electron Microscopy (FESEM), Transvers Electron
- - Microscopy (TEM), BET (Brunauer-Emmett-Teller) and a Vibrating sample magnetometer (VSM). The
" anrioxidant potential of curcumin loaded on chitosan coated MNPs (CMNPs) was subsequently investi-
gated using 2 2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging and investigated for its pH trig-
gered curcumin releasing capacity. CMNPs showed pH respoensive curcumin release and release at pH
6.0 [~40%) was more than at pH 7.4 (~20%) after 6 days. Nanoformulated CMNPs possesses good antiox-
idant activity with pH triggered curcumin releasing capacity and of high potential value for biomedical
use,

Keywords

Sol-gel preparation
Nanoparticles
Magnetic properues
Biomedical applications

© 2018 Elsevier B.V. All rights reserved.

1. Introduction

Antioxidants which reduce oxidative stress are highly sought
after as a type of preventive medicine against several diseases such
as diabetes, cancer, cardiovascular and neurodegenerative diseases

!, Curcumin derived from Curcuma longa 1. (Zingiberaceae) is
well-known for antioxidant, hypoglycemic, anti-inflammatory
and anti-cancer activities [ 2. It is well documented that curcumin
15 a strong antioxidant as compare to Vitamin C and E [ 3]. Being a
strong antioxidant curcumin inhibits lipid peroxidation and also
demonstrates free radical-scavenging activity both in vitro as well
s in vivo

In spite of its interesting properties, there are limitations on the
therapeutic use of curcumin because of its low bicavailability due
1o low aqueous solubility, high decomposition rate at neutral pH,
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and a susceptibility to photochemical degradation [ 5. The problem
of low bioavailability can be overcome by using advanced drug
delivery systems |6], Loading the drug on magnetic nanoparticles
{MNPs) can increase the bioavailability of the drug to allow the
controlled release of the drug at the site of action, thereby reducing
undesirable side effects [7]. It is reported that the nanoformula-
tions of curcumin are effective in oxidative stress and cancer ther-
apy | &1, In this work chitosan, which is a pH-sensitive polymer due
to protonation-deprotonation of a large number of amino groups
present in it, is coated on MNPs to load curcumin |91 0L Curcumin
release at different pH and the antioxidant activity of curcumin
loaded MNPs have also been evaluated. .

2. Experimental

As reported in our previous work a modified sol-gel method
was adopted for synthesis of chitosan coated y-Fe,0y MNPs |10
For curcumin loading, 1 mg/ml chitosan coated MNPs and 2.5 mg



