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Abstract

Although pomegranate flower extract has anticancer properties, it requires carriers to
improve its efficacy by delivering it to the target cells. Therefore, this study focuses on
the development of pomegranate flower extract-loaded nanoliposomes and investigates
their effects on MCF-7 breast cancer cells. In this study, after extracting the
pomegranate flower extract and determining properties such as the maximum
wavelength and standard curves, the extract-loaded nanoliposomes were synthesized
using the thin-film method. The physicochemical characteristics of the nanoliposomes,
including encapsulation efficiency, drug release, size, and zeta potential, were evaluated
using spectrophotometry and DLS, while their morphology was studied using Fe-SEM
and AFM microscopy. Finally, the antitumor activity of the nanoliposomes containing
the extract and the free extract was assessed on MCF-7 cancer cells using the MTT
assay. The results showed that the encapsulation efficiency of the synthesized
nanostructure was 73.2 * 2.6%, and the maximum release of the extract under normal
and cancerous cell conditions was 51.3 £ 1.4% and 67.2 + 2.6%, respectively. The
nanoparticle size was 155.7 + 4.1 nm, their polydispersity index was 0.345, and the zeta
potential was -17.1 £ 3.4 mV. Microscopic images indicated that the nanoparticles had a
spherical and uniform shape with no aggregation or precipitation. The nanoliposomes
containing the extract showed higher toxicity on MCF-7 cells compared to the free
extract, exhibiting a lower IC50, while the blank system showed minimal toxicity to
healthy fibroblast cells. The nanostructure developed in this study not only
demonstrated favorable physicochemical properties but also effectively loaded the
pomegranate flower extract and significantly enhanced its antiproliferative effects,
making it a promising candidate for breast cancer research.
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L-Glutamine (g) Streptomycin (g) Penicillin (g) NaHCO:s (g) DMEM (g)
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Table 2. Physicochemical characteristics of the synthesized nanosystem

Encapsulation Maximum Maximum Size (nm) zeta potential Polydispersity
efficiency (%) release within release within (mV) index (PDI)

48 hours under 48 hours in

normal cancer
conditions (%) conditions (%)
73.2+2.6 51.3+14 67.2+£2.6 155.1£4.7 -17.1+£34 0.345
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Fig. 1. Absorption wavelength of the extract in the range of 200 to 800 nm. The highest amount of absorption was
observed at the wavelength of 220 nm.
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Fig. 2. Standard curve of pomegranate flower extract in isopropyl
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Fig. 3. Standard curve of pomegranate flower extract in PBS buffer
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Fig. 4. Examining the release process of the extract from the liposomal nanosystem in response to different stimuli of
temperature and pH. The figure shows that the lipid nanosystem has a controlled and slow release. Based on this
figure, it is clear that the highest release rate at 48 is 51.3 + 1.4 in normal conditions and 67.2 + 2.4 percent in cancer
cells.
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Fig. 5. Image obtained from the analysis of nano-liposomes containing extract with FE-SEM microscope
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Fig. 6. Image obtained from examining nanoliposomes containing extract using AFM microscopy
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Fig. 7. Toxicity study of extract-free nanoliposomes on healthy HFF. The results of this analysis over 48 hours using
the MTT method show that these nanoparticles have very low toxicity on fibroblast cells (HFF).
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Fig. 8. Evaluation of the cytotoxicity of the synthesized nanosystem by MTT method. According to the graph, the
toxicity effect has a direct relationship with the increase in concentration in both free and encapsulated states, and the
toxicity increases with the increase in concentration. Also, the toxicity of the encapsulated extract is significantly
higher than the free extract in all concentrations. NS: No significant differences. **and***: p < 0.005.
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Figure 9. Checking the ICso value of pomegranate flower extract in free and encapsulated state using MTT analysis.
Based on this graph, it can be concluded that the toxicity of the encapsulated extract compared to the free extract has
significantly increased on MCF-7 breast cancer cells. **: p < (0.005
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