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3 (a) (b)
Fig. 3 (a) Quantitative analysis of cocaine based on smart-phone and Lateral flow test strip ( b) Dark hood of smartphone-based col—

orimetric reader
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Fig.5 (a) Ray-tracing diagram of smartphone-based microscope (b) Component of smartphone-based microscope ( ¢) Image of

stained cheek epithelial cells obtained by smartphone-based microscope
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6 (a) (b) (c)
Fig. 6 (a) Microfluidic lab-on chip for detection of nucleic acid ('b) Optofluidic lab-on—chip platform setup and its real image ( c)
Neuron-specific enolase with microfluidic paper-based analytical devices the electrochemical detector and the smartphone run—

ning application for the detection results
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Fig.7 (a) the excitation process and fluorescence emission comparison of single-photon and two-photon ( b) two-photon absorption
in dyes or QDs Versus UC nanoparticles ( ¢) Simplified energy level diagram and proposed mechanism for UC of 980 nm pho—
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nanoparticles
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8 (a)

(b~1)

Fig.8 (a) the sketch map of 10 strip-holding channels TC-UPT-LF disc (b ~f) Schematic illustration of household fluorescent LFS

platform ( The multiplexed UC-LFS platform integrating ( b) a smartphone-based portable reader and ( ¢) a dual-color UCNPs—

based LFS; (d) When two analytes of BNP and ST2 are present in a sample the dual-color UCNPs would be captured in two

test lines respectively; () Otherwise

no UCNPs would be trapped in test lines. Dual-color UCNPs would be captured in

control lines in two cases; (f) The details of smartphone-based reader are displayed in the enlarged view)
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Fig.9 Two different schematics representation of a sensor based on LRET mechanism between a donor ( UCNP) and an acceptor ( e. g. QD)
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Fig. 10 Application of upconversion probes in well plates (a ~c) chip assay (d) multiplexed detection test paper ( e) which based
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11 (a) (h)
Fig. 11 (a) Schematic illustration of the UC-uPAD for the MMP=2 assay (b) Schematic principle of the spectrally and spatially
multiplexed array-in-well immunoassay showing the array layout with viral antigen ( HINI H5N1 AdHX2 and AdHXS5)
positive control ( hIgG hIgM and anti-hIgG) and negative control ( HSA) spots
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Lanthanide-Doped Upconversion Luminescent Materials for Point of

Care Diagnosis

Shang Yunfei' Bao Guochen® Zhou Jiajia® Wong KaLeung® Yang Chunhui' Jin Dayong’ ( 1.
School of Chemistry and Chemical Engineering Harbin Institute of Technology Harbin 150001 Chi—
na, 2. Department of Chemistry Hong Kong Baptist University Hong Kong China; 3. School of
Mathematical and Physical Sciences University of Technology Sydney Sydney 2007 Australia)
Abstract: Point of care ( POC) diagnosis has atiracted much research interest due to its rapid specific and sensi-
tive detection of biomarkers and pathogens. This decentralized diagnostic approach undoubtedly has huge advantage
over laboratory testing at large hospitals or community laboratories regarding cost-effectiveness healthcare delivery
especially with the emerging and spreading of smart technologies. Among all the materials for POC lanthanides
have become a rising star because of their excellent photophysical properties such as long life time characteristic
luminescence. Here we focus on the wide-spread platforms of POC diagnostic devices and the applications of lan—
thanide upconverting materials in this field. With the market and social trend analysis we will give our future per—

spective about the applications of lanthanide materials in POC.
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