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Lifetime-engineered nanoparticles unlock
multiplexed in vivo imaging

With the support by the National Natural Science Foundation of China, a study by the research group
led by Prof. Zhang Fan (5K ;L) from the Department of Chemistry, State Key Laboratory of Molecular
Engineering of Polymers, Shanghai Key Laboratory of Molecular Catalysis and Innovative Materials and
iChem, Fudan University demonstrated that fluorescence lifetime is capable and reliable for quantitatively
multiplexing biomarkers for cancer diagnosis in vivo., which was published in Nature Nanotechnology
(2018, 13: 941—946).

Cancer has been one of the major threats to human beings for centuries. Diagnostic and prognostic
classifications of tumors extensively rely on immunohistochemistry (IHC) performed ex vivo, requiring
tissue samples collected via biopsy. However, ITHC is semi-quantitative and subjective, which may result
in variation of the results due to the biopsy, sample processing and scoring procedures. Besides, it is time-
and labor-consuming, and cannot quantify multiple biomarkers simultaneously. It also has the risk of
tumour cell reseeding following biopsy. Therefore, it is challenge to develop a new strategy for precise
diagnosis of cancer without the surgery.

Prof. Zhang and his coworkers have recently reported a conceptual advance by creating lifetime-
engineered lanthanide nanoparticles emitting in the second near-infrared (NIR-II) window and illustrated
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