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High-performance, Low-Toxicity Quantum Dots

— Next-Generation Fluorescent Probes for Biomarkers —

Cadmium- and selenium-free quantum dots with outstanding stability compared to organic dyes.

@ What are Quantum Dots?

*  Quantum dots are semiconductor nanoparticles approximately 2-10
nm in size, and their emission wavelength varies depending on the
particle diameter.

*  They exhibit exceptionally high photostability and are resistant to
photobleaching even under prolonged illumination.

*  Although they have been commercialized for displays, conventional
guantum dots contain cadmium or selenium, requiring handling as
hazardous materials.

@ Key Features of Our Development

€ Non-toxic

These water-dispersible quantum dots are based on indium phosphide (InP) and achieve high performance
without containing any toxic elements such as cadmium or selenium. They do not require disposal as
hazardous materials, making handling significantly easier. In addition, cellular cytotoxicity testing confirmed
IC50 > 100 ug/mL, indicating a high level of safety for biological applications.

@ High Reproducibility

Quantum dots have traditionally been regarded as having low lot-to-lot reproducibility, but through precise
control of the particle surface state, we have achieved highly reproducible reactivity with biological
materials. The carboxyl groups introduced on the particle surface allow stable conjugation of antibodies and
other biomolecules. Furthermore, pre-conjugated secondary-antibody quantum dots are available, enabling
users to begin evaluation immediately.

€ Easy Fluorescence Imaging

Quantum dots exhibit exceptional photostability, showing minimal photobleaching even under strong
excitation—far superior to conventional organic dyes. Their absorption spectra extend continuously toward
shorter wavelengths, allowing flexible selection of excitation wavelengths without strict consideration of
the Stokes shift. Note: Care should be taken regarding autofluorescence when imaging biological samples.
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@ Photobleaching Comparison in Confocal Laser Microscopy

We compared the photobleaching resistance of Alexa Fluor 488 with that of
710-nm-emitting quantum dots. Both probes were conjugated to anti-EGFR antibodies
and used to stain A431 cells, followed by continuous imaging under 488-nm laser
excitation. Alexa Fluor 488 showed rapid photobleaching even at low excitation power,
whereas the quantum dots exhibited almost no photobleaching, even when the
excitation intensity was increased. These results suggest that quantum dots enable
more diverse and flexible imaging strategies—such as strong excitation, long-exposure
imaging, and signal accumulation—fluorescent dyes. that are difficult to achieve with
conventional dyes.
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Courtesy of Ms. Yuna Sano, Univ. of Tokyo (Evident FV4000)

* These quantum dots are being developed in collaboration with Assoc. Prof. S. Ohta at Univ. of Tokyo.
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