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Novel nanoprobe helps realize in vivo real-
time detection of sentinel lymph node
metastases in breast cancer

November 16 2023, by Li Yuan
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Flow chart of novel nanoprobe (ErNPs@POL6326) assembly, offering in vivo
SLN breast cancer metastasis detection through NIR-IIb fluorescence imaging.
Credit: Cancer Research (2023). DOI: 10.1158/0008-5472.CAN-22-3432
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Sentinel lymph node (SLN) is the first lymph node draining from a
tumor, and sentinel lymph node biopsy (SLNB) for breast cancer is the
standard procedure for clinically node-negative (cNO) early-stage breast
cancer. Currently, the commonly used tracers in clinical practice can
only trace SLNs without evaluating their metastatic status.

Therefore, intraoperative rapid frozen pathology is still required to
diagnose whether metastasis exists in SLNs. However, studies have
shown that 70% of cNO breast cancer patients also exhibit negative
SLNB pathological results, and these patients can completely avoid
SLNB, thereby reducing the occurrence of complications, improving the
quality of life.

In a study published in Cancer Research, the research group led by Prof.
Zhang Yun from the Fujian Institute of Research on the Structure of
Matter of the Chinese Academy of Sciences developed a novel near-

infrared (NIR)-IIb nanoprobe ErNPs@PQOL6326 for in vivo real-time
detection of SLN metastasis of breast cancer.

The researchers synthesized the novel ErNPs@POL6326 nanoprobe by
using erbium ion-doped nanoprobes (ErNPs) covalently conjugated with
tumor-specific target CXCR4 antagonist peptide Balixafortide

(POL6326).

Compared with indocyanine green commonly used in clinical practice,
ErNPs@POL6326 exhibits excellent photostability and photobleaching
resistance, with higher resolution and deeper penetration depth.
Meanwhile, ErNPs@PQOL6326 has been shown to come with excellent
biocompatibility and no obvious toxic or side effects at the cellular and
animal levels.

In addition, the researchers demonstrated the highly specific tumor
targeting ability of the ErNPs@POL6326 probes for breast cancer cell
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lines and SLN metastasis tumor model mice with high expression of
CXCRA4. It could accurately identify metastatic lymph nodes in real-time
in a syngeneic mouse mammary tumor model and a human breast cancer
xenograft model, with a sensitivity of 92.86% and 93.33%, as well as a
specificity of 96.15% and 96.08%, respectively.

More information: Yuan-Yuan Zhu et al, Development of a Rare
Earth Nanoprobe Enables In Vivo Real-Time Detection of Sentinel
Lymph Node Metastasis of Breast Cancer Using NIR-IIb Imaging,
Cancer Research (2023). DOI: 10.1158/0008-5472.CAN-22-3432
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