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Abstract 
During the last 20 years, QDs have been applied in healthcare applications such as cancer imaging, lymph node mapping 

and brain diseases therapy. These nanocrystals can be engineered to serve as a platform for challenges in highly sensitive 

optical diagnostic tools, biosensors, and guided imaging and therapy. QDs are luminescent semiconductor particles in the 

nanometer sizes and they possess many unique optical properties, which have significant advantages over traditional 

organic dyes as luminescence marker for biological applications. For example, QDs that fluoresce in different colors can 

be simultaneously excited with a single light source, with minimal spectral overlap. In addition, QDs can be made to emit 

in a range of wavelengths by changing their size, shape, and composition. This flexibility in optical tuning allows QDs to 

emit from visible to near-infrared (NIR) region, an essential characteristic for tailoring specific needs in biophotonic 

applications. In this talk, we will highlight the use of QDs with different sizes, compositions, and shapes for biophotonic 

and nanomedicine applications (e.g. guided bioimaging, multimodal imaging, sensing, in vivo surgery, gene delivery, etc). 

Also, we will discuss important factors to be considered when designing bioconjugated QDs for in vitro and in vivo 

applications and the future trend of using QDs in the biophotonic and nanomedicine field. Certainly, the in vitro and in 

vivo nanotoxicity of QDs will be one of the main challenges to be overcome in the near future if we would like/want to 

pursue in vivo biophotonic or nanomedicine technologies with QDs. The toxicity assessment of QDs in cell culture and 

animal models will be presented. This talk is intended to promote the awareness of past and present developments of QD 

in biomedical fields, the potential toxicity of QDs, and the approaches to engineer new types of QDs, whereby encouraging 

researchers to think about exciting and promising biophotonic and nanomedicine applications with QDs in the near future. 
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