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Investigation of presence of folate on physicochemical and anticancer
properties of beta-lactoglobulin nanocapsules against human colon
cancer cell line of HTC116
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Abstract. Nanotechnol ogy-based targeting drug delivery systems have a considerable potential in medicine. Therefore, the
present study aimed to designe, synthesise and characterize a nanodrug with beta lactoglobulin coating including oxali-
palladium with and without folate and to compare their anti-cancer effects. The physicochemical properties of
nanocapsules were studied by Dynamic light scattering (DLS), atomic force microscopy (AFM) and scanning electron
microscopy (SEM). Finally, the anticancer activities of nanodrugs were investigated against human colorectal cancer cell
line of HCT116 by MTT and flowcytometry methods. The results of Dynamic light scattering (DLS), scanning electron
microscopy (SEM) and atomic force microscopy (AFM) showed that the average size of nanocapsules with folate were
less than 40 nm. Cytotoxicity results proved the dose- and time-dependent antiproliferation and anicancer activities of
nanocapsules (with folate) against HCT116. Finaly, it could be concluded that folate increase anticancer activity of
nanodrugs and it might be considered as a new candidate in the design and synthesis of new drugsin cancer treatment.
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Table 1. Properties of beta lactoglobulin nanocapsules including Oxali-Palladium in the presence and absence of folate.

3-L G nanocapsules Mean particle size (nm) ¢-Potential(mV)
B-L G nanocapsules with folate 40 -10.53
3-L G nanocapsules without folate 164 -8.88
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Figure 1. Field emission scanning electron microscopy of protein targeted nanocapsules with folic acid (A)
and nanocapsules without folic acid (B) in the presence of low methyl pectin at pH 4.5.
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Figure 2. Atomic Force Microscopy image of protein nanocapsules with folic acid (A) and without folic acid (B) in the
presence of low methyl pectin at pH 4.5.
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Figure 3. Cdl viability (MTT test) data of protein nanocapsules with folic acid in the presence of low
methyl pectin line after different incubation times of 24 (e) and 48 (o) hours (A), without folic acid after 24

hoursincubation times (B) and free Oxai-Paldium after 24 h (C) against HCT116 cancer cell.
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Table 2. Percentage of induction of apoptosis, necrosis and norma cells after treatment with targeted
nanocapsules with folic acid, without folic acid and control (untreated with drug) against cancer cell line of
HCT116.

Samples % Normal cell % Necrotic Cells % Apoptotic Cells
nanocapsules with folic acid 44.5 15.3 40.2
nanocapsul es_W|thout falic 81.0 72 11.85
acid
Control 93.3 2.22 45
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Figure 4. Dot plot curve of protein nanocapsules with folic acid (A), without folic acid (B) in the presence of low
methyl pectin and control sample (untreated HCT116 cancer cell line with drug) (C) against HCT116 cancer cell line
after 18 hours. The cells were incubated with the concentrations equal to Ccso of each sample.
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