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1. Elesclomol(N-malonyl-bis(N’-methyl-N’ thiobenzoylhydrazide))
3. Modica-Napolitano

5. Mesoporous silica nanoparticles (MSNs)

7. Magnetic resonance imaging (MRI)

9. Doxorubicin (DOX)
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2. Reactive oxygen species
4. Mitochondrial

6. Theranostics

8. He
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1. Epithelial cell adhesion molecule (EpCAM)
3. Polyethylene glycol (PEG)

5. Tetramethylammonium hydroxide (TMAH)
7. Tetraethyl orthosilicate (TEOS)

9. Cetyltrimethylammonium bromide (CTAB)
11. Fetal bovine serum (FBS)

12. Stober method
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2. Magnetic MSNs (MMSNs)

4. N-Benzylidenemethanamine

6. Malonyl chloride

8. (3-Aminopropyl) triethoxysilane

10. 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT)

13. Superparamagnetic iron oxide nanoparticles (SPION)
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2. Encapsulation efficiency (EE)
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1. Dynamic light scattering (DLS)
3. Dialysis
5. Dimethyl sulfoxide

7. Tukey’s multiple comparison

VEY 3l o oo oo Jluw

\of

2. High Resolution Transmission Electron Microscopy
4. Chinese hamster ovary (CHO)
6. One-Way ANOVA (analysis of variance)
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Abstract: In this research, the targeted delivery of elesclomol to colorectal cancer cells
was explored through the development of magnetic mesoporous silica nanoparticles
(MMSNSs) loaded with elesclomol and surface modification with gold gatekeepers,
bifunctional polyethylene glycol (PEG) polymer, and epithelial cell adhesion molecule
(EpCAM) aptamers to improve drug delivery performance. The physicochemical
properties of nanocarriers were characterized and the cellular toxicity of elesclomol, and
nano-delivery system with and without EpCAM aptamer modification has been
investigated in vitro. High resolution transmission electron microscopy (HRTEM) and
field emission scanning electron microscopy (FESEM) showed that MMSNs had a
uniform spherical morphology with a diameter of 19 nm and a negative surface charge.
Elesclomol was successfully encapsulated in the open porous structure of the
nanocarrier. The encapsulation efficiency (EE) and drug loading capacity (LC) were
about 88% and 39%, respectively. Moreover, the prepared Au-ELC-MMSN-NH;
displayed pH responsive and sustained drug release within 96 h. Targeted nano-delivery
systems were prepared with a final diameter of 89 nm and a negative surface charge.
The MTT assay revealed that the targeted nano-delivery system induced highly
effective cytotoxicity on colorectal cancer cells-expressing EpCAM aptamer (HT-29)
compared to the CHO cells. This engineered nano-platform is a promising elesclomol
replacement therapy for colorectal cancer. However, further experiments are required
before it can be practiced in the clinic.

Keywords: Colorectal cancer, Elesclomol, Mesoporous silica nanoparticles, Targeted
therapy, Controlled release.
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