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Research Subject: Breast cancer is one of the most common cancer in
the world with the highest mortality rate in women. Chemotherapy is
the typical therapy for the cancer. However, it has side effects due to
damage to healthy cells. Targeted drug delivery by nano carriers to the
cancerous cells reduces the toxic side effects on normal cells. Serum al-
bumin is a widely used drug carrier because of its availability, ease of
preparation, and binding ability to various ligands. Attachment of iron
oxide nanoparticles to albumin can control their distribution by apply-
ing an external magnetic field.

Research Approach: In this study, 5-fluorouracil (5-FU) loaded albu-
min magnetic nanoparticles were synthesized using the desolvation
technique. The produced nanoparticles were characterized in terms of
size, surface charge, and drug entrapment, by dynamic light scattering
(DLS) and UV-Vis spectrophotometry. The cytotoxic effects of 5-FU-load-
ed magnetic albumin nanoparticles and free 5-FU on MCF-7 cells were
evaluated with the MTT assay. The internalization of nanoparticles in
MCF-7 cells was confirmed by Prussian blue staining. Finally, the effects
of nanoparticles on cell cycle and apoptosis were evaluated by flow cy-
tometry using propidium iodide.

Main Results: The mean particle size and zeta potential of 5-FU loaded
albumin nanoparticles and albumin magnetic nanoparticles were 220
nm, -25.8 mV, and 221 nm, -28 mV respectively. Drug entrapment effi-
ciency and drug loading efficiency were also, 20%, 1%, and 15%, and
0.06% for albumin nanoparticles and magnetic albumin nanoparticles
in turn. The drug-loaded magnetic albumin nanoparticles showed high-
er cytotoxicity than the free drug on MCF-7 cells. The cell cycle analysis
showed more cytotoxicity of albumin nanoparticles in comparison with
other groups. According to these results, it can be said that 5-FU loaded
magnetic albumin nanoparticles were more effective and deserve fur-
ther studies in the cancer treatment.
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Table 1 The diameter, zeta potential and polydispersity index of nanoparticles

Particles diameter | Zeta potential Polydispersity
(nm) (mV) index
BSA 140 -22 0.099
BSA-5FU 220 -25.8 0.18
M-BSA 189 -24 0.127
M-BSA-5FU 221 -28 0.185
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Fig. 1 The viability percentage of MCF-7 cells exposed to nanoparticles in different time-points (5,1 and 48 h). *
(P<0.05) shows there is a statistically significant difference between the marked groups.
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Fig. 2 Microscopy images of MCF-7 cells treated with nanoparticles after 48h. A) Control, B) 5-FU, C)
BSA, D) BSA-5FU, E) M-BSA, F) M-BSA-5FU, and G) M
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Fig. 3 the Microscopic images of cells after Prussian blue staining. A) Control, B) M-BSA, and C) M-BSA-5FU
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Fig. 5 The phase composition percentage of MCF-7 cells treated with nanoparticles after 48h. * (P<0.05) shows there
is a statistically significant difference between the marked groups and control.
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