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Methods

• The drug 8-Oxyquinolinate-platinum(II) (8-QO-Pt)
loaded, RFV-targeted NLC of myristyl myristate
(MM) was synthesized by ultrasonication.

• Three different NLC formulations were designed
with different ratios of RFV added to the lipidic or
the aqueous phases.

• Cell viability, cellular uptake, and apoptosis assays
in HT-29 cells and hemotoxicity analysis of the
nanoparticles were carried out.

Introduction
• As anticancer agents, platinum-based compounds have been utilized in the treatment of various

types of cancer including colorectal, bladder, cervical, ovarian, head and neck, lung, and testicular
cancer. They showed their efficiency in clinical applications, however, long-term use can develop
drug resistance and dose-limiting toxicity 1.

• Drug delivery systems are designed to overcome the drawbacks of anticancer agents by increasing
their cytotoxic effect by accumulating in the tumor area without creating damage in healthy
tissues 2.

• Nanostructured lipid carriers (NLC) are one of the most promising systems for drug delivery as
they have a high capacity to load drugs and also, increase their solubility, especially for the
hydrophobic molecules 2.

• Riboflavin transporters displayed up-regulation in several tumor types including breast,
esophagus, melanoma, and colon carcinoma cells. So, riboflavin (RFV) could be a potential
targeting molecule for active drug delivery 3. Figure 1. Scheme of RFV-targeted tumor-specific drug delivery.

Objectives

• Design, synthesize and characterize the RFV-
functionalized 8-QO-Pt loaded NLC.

• Evaluate the antitumoral activity in the HT-29
colon carcinoma cell line.

• Determine the safety profile with the hemotoxicity
assay.

Results

Figure 3. Cell cytotoxicity of the free 8-QO-Pt compound and 8-QO-Pt
loaded (+) formulations of NLC/RFV against HT-29 cell line for 24 h.

Figure 4. Cellular uptake of DiOC18-loaded
nanoparticles of NLC/RFV in HT-29 cells measured
by flow cytometry.

Figure 5. Apoptosis effect of free 8-QO-Pt compound and  R1-8-QO-Pt-NLC.
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Figure 6. Hemolysis degree of the formulations.

• All the RFV-targeted 8-QO-Pt-loaded formulations demonstrated a higher cytotoxic effect than the
free 8-QO-Pt compound.

• R1-8-QO-Pt-NLC exhibited the highest cellular uptake (89.5%) in comparison to R2-8-QO-Pt-NLC
(25.5%) and R3-8-QO-Pt-NLC (47.7%).

• Free 8-QO-Pt compound and R1-8-QO-Pt-NLC induced 16.7% and 21.5% (at 2.5 µM) and 23.1% and
45.0% (at 5 µM) of cells in late apoptosis (FITC+/PI+), respectively.

• The R1-8-QO-Pt-NLC formulation showed hemolysis around 3.0%, R2-8-QO-Pt-NLC around 2.0%,
while R3-8-QO-Pt-NLC around 3.7% at the concentration of 5.0 µM.

Figure 2. Ultrasonication technique.

 1 
Formulations 

RFV phase (mg) 

Aqueous Lipid 

R1-8-QO-Pt-NLC 10.0 - 

R2-8-QO-Pt-NLC - 10.0 

R3-8-QO-Pt-NLC 5.0 5.0 

Table 1. The amount of RFV in the formulations.
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• RFV ligand-targeted NLC nanoparticles have been revealed as potential tumor-
specific drug delivery systems.

• The antitumor effect of the R1-8-QO-Pt-NLC system was superior to the free 8-
QO-Pt compound and the other tested nanosystems.

• In comparison to the free drug, the apoptosis assay displayed that active targeting
with RFV resulted in an elevated antiproliferative effect due to cancer cell
selectivity.

• All the formulations are in an acceptable and low range of hemotoxicity.
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