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Highlights 

 AIEgens show unique advantages over conventional fluorescent materials. 

 AIE nanoparticles (NPs) allow for sensitive cancer diagnosis in vivo.   

 AIE NPs serve as an advanced theranostic system for cancer diagnosis and treatment. 
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Teaser: The combination of aggregation-induced emission luminogens (AIEgens) and nanotechnology provides an 

excellent nanoplatform on which to develop in vivo cancer diagnostic and theranostic agents. 

Exploration of a nanoplatform that benefits precise cancer diagnosis and treatment in vivo is particularly valuable. In 

recent years, aggregation-induced emission luminogens (AIEgens) have emerged as advanced fluorescent materials 

for the design and preparation of organic nanoparticles (NPs); they also have unique advantages in biomedical 

applications, especially in cancer diagnosis and theranostics. In this review, we summarize the current status of the 

development of AIEgen-based NPs for in vivo cancer research, including in vivo tumor diagnosis, drug delivery, and 

photodynamic therapy. We hope that our review will inspire more exciting research in cross-disciplinary fields, 

contributing to precise cancer diagnostics and therapeutics. 

 

Introduction 

Cancer diagnostics and therapeutics research has received increased interest over the past few decades, resulting 

in both valuable insights and diagnostic and therapeutic materials [1–3]. The term ‘theranostics’ was first coined by 

Funkhouser in 2002 and now is generally accepted as a methodology that combines the modalities of both diagnosis 

and therapy [4]. The development of efficient theranostic agents will open new avenues for the tailoring of 

personalized treatment for individual patients [5]. Before cancer treatment can be decided, precise diagnostic 

imaging is required that can visualize the location, size, boundary, heterogeneity, malignancy, and even 

classification of the tumor [6]. Among the versatile imaging techniques available, fluorescence imaging is 

particularly useful in cancer diagnosis and theranostics because of its excellent sensitivity, superb temporal 

resolution, low cost, few adverse effects, and maneuverability [7]. In 2008 and 2014, the Nobel Prize in Chemistry 

was awarded to scientists engaged in the development of GFPs and super-resolved fluorescence microscopy, 

respectively, implying that fluorescence techniques are one of the most important tools for contemporary bioscience. 
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