Abstract

Project Code : TRG5880054

Project Title : Development of targeted multimodal imaging agent in ionizing
radiation-free approach for visualizing hepatocellular carcinoma
cells

Investigator : Assist. Prof. Dr. Chalermchai Pilapong, Chiang Mai University

E-mail Address : chalermchai.pilapong@cmu.ac.th

Project Period : 2 years

In this research, we have developed a targeted imaging agent for visualizing
hepatocellular carcinoma cell line (HepG2). Mesoporous silica-coated magnetic
nanoparticles (mSiO,-MNPs) were first synthesized and then conjugated with EpCAM-
specific aptamer (EpCAM aptamer) and fluorophore using appropriate bioconjugation
routes. The imaging agent (EpCAM nanoprobe) is utilized for multimodal imaging
including MRI, US, and fluorescence with good physicochemical properties. The EpCAM
nanoprobe showed no toxicity toward either liver cancer cells (HepG2) or normal cells
(PBMC), and demonstrated high cellular uptake in HepG2 cells, by endocytosis
pathway. Apparently, polyvalent EpCAM nanoprobe-EpCAM receptor interaction is
required to facilitate internalization across the cellular membrane. Because of high
cellular uptake and imaging capability of the nanoprobe, it can be used to efficiently
visualize the HepG2 cell using such imaging modalities. The study on the 3D spheroid
model clearly confirms that EpCAM nanoprobe has the capability to penetrate into the
tumor spheroid while EpCAM aptamer lacks the ability to penetrate into the spheroid on
its own. Therefore, EpCAM nanoprobe can be used for targeted HepG2 cell imaging
with the potential for improved tumor penetration. According to in vivo experiment,
EpCAM nanoprobe was found to accumulate in liver, kidney as well as tumor. From
these results, the EpCAM nanoprobe shows promising potential in liver cancer imaging
and another EpCAM+-cancer cell imaging including cancer stem cell and metastasis
cancer cell.
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