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Fluorescent probes are intelligently designed molecules that transform the act of binding/reacting with a target
analyte into an optical signal [1,2]. Their high sensitivity and specificity coupled with high spatial and temporal
resolution offers a non-invasive approach to observe a specific analyte within complex biological environments in
real time with high precision [3]. These “molecular tools” have the capability to interrogate the role of specific
biomarkers that are associated with a particular disease state or can be used to improve our understanding of the
role or certain species in a biological pathway [4,5]. In addition to their biological applications, fluorescent probes
have found use for the detection of environmental, agricultural, and industrial pollutants, making them critically
important for public health and safety [6].

This special issue on “fluorescent probes” serves to highlight and illustrate various approaches towards
fluorescent probes and their potential applications. Gunnlaugsson and co-workers have developed a series of
4-amino-1,8-naphthalimide fluorescent probes to evaluate the substitution effects on the extent of pH dependent
photoinduced electron transfer (PeT) quenching [7]. These molecules were used as pH dependent lysosomal
imaging agents. Biological processes are complex involving more than one biomarker, this has led to the use of
fluorescence basedmolecular logic probes [8–14], an example includes the development of a dual enzyme activated
fluorescent probe by Odyniec et al. [15]. Fluorescence imaging often suffers from poor light penetration and high
background interference from autofluorescence of endogenous proteins. To overcome these limitations, researchers
have begun to pursue near infrared (NIR) imaging agents [16,17]. O’Shea and co-workers report on a series of NIR
aza-BODIPY fluorophores for the potential application of fluorescence guided surgery [18]. Peng and co-workers
report on a NIR fluorescent probe for the subcellular imaging of the COX-2 enzyme in cancer cells [19].

Porphyrin-based systems have unique photophysical properties with the ability to form a range of metal
complexes [20]. As such, Sessler and co-workers exploited the metal coordination properties of the expanded
porphyrin Texaphyrin to detect heavy metals in drinking water [21]. Whereas Payne and co-workers have developed
a diporphyrin tweezer to measure enantiomeric excess [22]. Azulene has unique photophysical properties [6], this
prompted Lewis and co-workers to exploit the organic transformation of an aminoazulene to a diazo-azulene
for the colorimetric detection of nitrite in drinking water [23]. Fluorescent probes are not just limited to small
molecules, Minami and co-workers developed a “ligand-free” conjugated copolymer for the fluorescence detection of
Copper(II) [24]. Giordani and co-workers synthesized N-heterocycle-based fluorophores attached to multilayer
fullerenes—nano-onions for material-based applications [25]. Lastly, James and co-workers have developed a
fructose responsive fluorescent hydrogel as a first step on the road to develop saccharide responsive molecular
devices for clinical applications [26].

Upon reading this editorial, if you have found yourself intrigued and excited about the endless possibilities of
fluorescent probes. Please join us at the 7th International Conference on Molecular Sensors & Molecular Logic
Gates (MSMLG 2020) a celebration of the career of Seiji Shinkai in Reno, Nevada.
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