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Development of doxorubicin hydrochloride-loaded whey protein
nanoparticles and its surface modification with N-acetyl cysteine
for triple-negative breast cancer
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Abstract

Limited tarpeted therapias are available for riple-negative breast cancer (TNBC ). Thus, the curment e search focused on devel-
oping 4 terpeied prodein nanoparticle for TNBC . First, the doxorubicin hydrochloride (Dox - loaded penipin-crosslinked whey
prodein nanoparticles (WD) weme prepard and optimised by the (bD method wsing BBD. The hydrodynamic diameter of WD
was fiound to be 36438 + 4% 73 nm, zets potential —27.59 + 1038 mY, entrapment 63.03 +3.625% and Dox loading was found
trbe 141904225, The drug recovery after 18 months of siormge was 69%. Then it was incubated with NAC to obtain modi-
Red WD {CyW D). WD followed first-order mlease kinetics, wheneas CyWD followed the Higuchi model. Hemapghitination
and hemolysis were not found qualitatively in WD and CyW D. Upon injecting the nanoformulations to 4T1-induoed mice, the
highest efficacy was found to be in Cy' WD followed by WD and Dox injection. Upon histopathological observance, it was found
that the CyWD groop gave the most sipnificant damage to the 4T 1 tumour tisswe. Thus, MAC-modified protein nanoparticles

carrying chemotherapeutic agents can be &n excellent erpeded therapeotic system apainst TNBC.
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Introduction

Triple-Megative Breast Cancer (TNBC) is ome of the
breast cancer types that lacks estropen, progesterone and
human epithelial growth fuctor 2 receptors. It holds a
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distinct molecular profile and also lacks targeted thera-
pies [11.

MNamoparticles have gained much interest in several hizlds
apart from therapeutics such as imaging, catalysis, elec-
tromics, emergy harvesting, and mechanical industries [2].
Manoparticulzste drug delivery vehicles have overcome sev-
eral issues melated to comentional drug delivery systems,
such as bioavailability. residence time and targeting issoes
[3]. Protein nanoparticles often hold the advantage of being
biocompatible, biode gradable, easy to fabricate and have
abundant natural resources axs the starting maierial. Unlike
nznoparticles from metallic or synthetic sources, the protein
nanopartickes do not hold potential loxicity and are not rap-
idly cleared out [4].

‘Whey protein {WF) is 2 well-known proke in obtained from
& dairy source. It is a vemsatile nuiritional source with excel-
lent applications [5]. Besides this, its application in particu-
lzte forms has also boen ex iensively studied, whether in its
native or denatured form [&]. IE is an antioxidant [7]. It can
also he used as 4 pharmaceutical carrier [8). Wei et al. for-
mulated WP-rein nanoparticles by pH shifting method [9].
Giroux and Britien encapsulated hydrophobic aroma into
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