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ABSTRACT

Advanced drug delivery system has opened novel approaches to develop
the therapeutic effects of potentially-efficient molecules. Specifically, Lipid
Nanoparticles (LNs) have recruited as promising Nano carriers in cancer
therapy. LNs exhibit remarkable advantages such as reduced toxicity,
high bioavailability of drugs, incorporation versatility of lipophilic and
hydrophilic drugs, and large-scale production feasibility. Furthermore, LNs
overcome numerous physiological barriers that prohibit drug delivery to
tumor location and are also able to curb mechanisms of multidrug resistance,

unique characteristics of cancer cells. E-cadherin (CDHI) is an epithelial
cadherin, belongs to the calcium-dependent adhesion molecule superfamily,
and is implicated in the interactions of hematopoietic progenitors and
bone marrow stromal cells. Adhesion capacity to bone marrow stroma
was impaired for leukemia cells, suggesting that a breakdown of adhesive
mechanisms governed by an adhesion molecule may exist in the leukemic
microenvironment. Our Nano formulation mainly consists of liposomal
nanoparticles to deliver CDHI1 for targeting leukemic cells. LNs can
deliver CDHI1 by different mechanisms, such as passive mechanisms that
take advantage of the tumor microenvironment. After the restoration of
E-cadherin in leukemia cells, E-cadherin-specific adhesion was enhanced.

Key Words: Lipid Nanoparticles; E-cadherin; Advanced drug delivery system; Acute
myeloid leukaemia; E-cadherin-specific adhesion

INTRODUCTION

It is well known that lipid-based nanoparticles are less toxic and biocompatible
compared to inorganic or polymeric nanoparticles [1]. In particular, lipid
nanoparticles (LNs) have emerged as an effective and promising alternative.
They are colloidal particles of submicron size, with a diameter between
50 and 1000 nm. LNs can be produced by different methods described
exhaustively in the bibliography, such as high shear homogenization and
ultrasound, high-pressure homogenization, hot homogenization, cold
homogenization, solvent emulsification/evaporation, and micro emulsion
[2,3]. Among them, the micro emulsion method stands out for being an
easy method that does not need very sophisticated equipment or high-
energy input and avoids the use of organic solvents. All these advantages
make the production of LNs at large scale technically and economically
feasible [4]. Nonetheless, the correct composition is essential for the
formation of micro emulsions (thermodynamically stable and transparent
mixtures), and therefore the optimization of the mixture is required. LNs
can improve drug effect while overcoming resistance mechanisms. The
nanometre size of these systems, together with the possibility of chemical
and structural modifications, makes them suitable to get through several
biological barriers and to deliver drugs at the sites of interest with minimal
toxicity [5]. Aside from the already mentioned advantages, the use of LNs
in antitumor treatments could also allow oral administration of drugs and
improve the exposure time of cancer cells to medicines in comparison to
the most frequent administration methods [6]. This would imply the use
of simpler and more convenient therapies for patients. Considering the
impact of cancer worldwide and the need of more efficient therapies, LNs
are demonstrated as particularly promising drug delivery systems for the
improvement of cancer chemotherapeutic treatments. Hence, the aims of
this study are to gather relevant and current information on the application
of LNs as drug delivery systems in antitumor treatments, to determine the
main barriers in cancer treatments and the importance of the mechanisms
used by LNs to improve drug delivery, and to discuss the advances on the
application of SLN and remaining challenges in this field [7,8].

E-cadherin is one of the most important molecules in cellular adhesion in
epithelial tissues. It is localized on the surfaces of epithelial cells in regions
of cell-cell contact known as adherens junctions (A]) [9]. As a member of
large family of genes coding for calcium-dependent cell adhesion molecules

(CAMs), the cadherin glycoproteins are expressed by a variety of tissues,
mediating adhesion through homotypic binding. Classical cadherins -E-
and N-cadherins being the best characterized - play important roles in the
formation of tissues during gastrulation, neurulation and organogenesis [10].
E-cadherin has probably been studied in most detail. It is essential for the
formation and maintenance of epithelia, was first identified in chicken, and
was originally called LCAM [11,12]. Besides its role in normal cells, this
highly conserved gene can play a major role in malignant cell transformation,
and especially in tumour development and progression. The suppression
of E-cadherin expression is regarded as one of the main molecular events
responsible for dysfunction in cellular architecture, and loss of tissue
integrity can lead to local invasion. Thus, loss of E-cadherin function as a
tumour suppressor protein correlates with increased invasiveness and
metastasis of tumours [13,14], resulting in it being referred to as the
“suppressor of invasion” gene. Our Nano formulation mainly consists
of liposomal nanoparticles to deliver CDH1 for targeting leukemic
cells. LNs can deliver CDHI1 by different mechanisms, such as passive
mechanisms that take advantage of the tumour microenvironment. After
restoration of E-cadherin in leukaemia cells, E-cadherin-specific adhesion
was enhanced.

MATERIAL AND METHODS

Liphosphatidylcholine, cholesterol are supplied from Sigma Chemical
Company (St Louis, MO). E-cadherin was purchasing from Sigma-Aldrich.
All other chemicals or solvents were of the analytical or high-performance
liquid chromatography (HPLC) grade available.

Physicochemical characterization of particle size and zeta potential

The measurement of mean particle size and poly disparity of samples was
performed by Malvern Nano ZS90 Zetasizer (Malvern Instruments). The
measurements were carried out at a fixed angle of 90° opposite the incident
light source. Small amounts (2mL) of each sample were added to the
quartz cell of the photon correlation spectroscope. Zetasizer 2000 (Malvern
Instruments, UK) was used to measure zeta potential.

Transmission electron microscope (TEM) imaging

Transmission electron microscopy (TEM) were also analysed by a JEOL 1200
EX transmission electron microscope.
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TABLE 1
Size and zeta potential characterizations of liposomal CDH1 nanoparticles.
Group Size (nm) PDI Zeta potential (mV)
liposomal CDH1 nanoparticles 115275 0.312 £ 0.004 -43 +1.78

sl

£

RESULTS AND DISCUSSION

Physicochemical characteristics of liposomal CDHI nanoparticles are
demonstrated in (Table 1). Microscopic imaging of liposomal CDHI1
nanoparticles showed possessing uniform spherical shape (Figure la and
b). Polydispersity Index (PDI) values of liposomal CDH1 nanoparticles was
(<1) that indicating narrow size dispersion. Zeta potential results indicate
adequate dispersion stability of nanoparticles. Accordingly, liposomal
CDHI1 nanoparticles are promising candidate as.
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