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Introduction and Results: 
Room-temperature phosphorescence (RTP) can be deﬁned as the radiative transition originating from the lowest excited triplet state, T1, to the ground singlet state, S0. As a very useful signal transduction method, RTP has gained significance for optical sensing applications because it displays many advantages over steady-state fluorescence method. Especially, the longer emission lifetime of the triplet excited state of phosphors allows an appropriate delay time so that any fluorescent emission and scattering light can be easily avoided. Furthermore, RTP detection is a more efficient approach for elimination of background fluorescence in complex matrixes (e.g., environmental samples, foods, and biological fluids).[1-3] Although the advantages offered by RTP detection, its most important drawback, which limits the development of new RTP-sensing systems, is the lack of suitable phosphorescence indicators for a given analyte. However, phosphorescence energy transfer (PET), a long range and non-radiative energy transfer process in which the phosphorescent molecule (donor) transfers its energy to the absorber (acceptor) within close proximity via dipole-dipole coupling of the donor and acceptor moleculars, could be used as a general strategy to develop RTP-sensing schemes.[1] For the rarely developed FET-based analytical systems,[4] the mechanism is based on the concept converting color changes into luminescence emission information. Provided that there is spectral overlap of the absorption spectrum of an analyte-dependent dye acceptor with the emission of an inert phosphorescent donor, the donor (phosphorescent molecule) transfers its energy to the acceptor (analyte-sensitive dye) and the acceptor dissipates this energy through nonradiative processes. Based on the color changes of analyte-dependent dye acceptor, which will change the phosphorescence intensity of donor, a FET method for determination of the analyte can be developed. 
In the present study, a novel PET-based analytical system with high sensitivity and specificity has been designed. In the designed PET model, a donor-acceptor pair is constructed and can be brought to a proper distance to make the PET occur, which “turns off” the phosphorescence of the donor. When the analyte is introduced into the system, the phosphorescence of the donor is “turned on” due to the specific intermolecular recognition event between the analyte and donor, which makes the acceptor releasing from the donor. Based on the restored phosphorescence, a PET-based detection method for the analyte can be proposed. However, to the best our knowledge, such attempts so far have not been made to design biosensors. Herein, we demonstrate the first example of a sensitive, selective, and stable PET-based phosphorescent sensor for thrombin through thrombin-aptamer recognition event.
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