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Fig. 1 Schematic representation of the strategy for the
’ imaging of latent fingerprints (LFPs) and detection of
the exogenous compounds in latent fingerprints
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Fig.2 TEM images(A) and Energy-dispersive X-ray(EDX) analysis(B) of upconversion nanoparticles(UCNPs)
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A and E: glass microscope slides; B and F: plastic Petri di-
shes; C and G:patterned coins; D and H:aluminum sheets.
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Detection of Exogenous Compounds in Latent Fingerprints Based
on Aptamers-functionalized Upconversion Nanoparticles

LI Zhi-hao', LIU Jian', LIU Zien'?, YUAN Quan®
(1. Key Laboratory of Analytical Chemistry for Biology and Medicine (Ministry of Education) ,
College of Chemistry and Molecular Sciences ,Wuhan University ,Wuhan 430072
2.College o f Chemistry and Engineering Technology ,China University of Mining
and Technology » Xuzhou 221008)

Abstract: A novel imaging strategy for the detection of exogenous compounds in latent fingerprints
(LFPs) was developed based on aptamers-functionalized upconversion nanoparticles (UCNPs). In this
work, UCNPs were first capped with polyacrylic acid (PAA) (designated as PAA-UCNPs) to make it
water-soluble and functional groups were introduce to its surface for further conjugation with
biomolecules. Then, PAA-UCNPs was functionalized with cocaine binding aptamer ( designated as
UCNPs-CBA) to form the final imaging probe via amide bond. The zeta potentials, UV-Vis absorption
spectra and upconversion luminescence spectra were used to confirm the above functionalization steps.
LFPs with different loadings of cocaine were collected on glass slides and incubated with UCNPs-CBA.
Under NIR light excitation, LFPs with cocaine showed strong luminescence while LFPs without cocaine
showed nothing,indicating it was the recognition of cocaine by UCNPs-CBA that led to the imaging of
LFPs. In addition, the detection limit of cocaine in LFPs was determined to be as low as 0. 5 pg.
Furthermore, LFPs from different people and on different surfaces were both developed successfully with
UCNPs-CBA nanoconjugate, which showed the great generality of this imaging strategy. It is noteworthy
that this strategy can also be applied to other exogenous compounds detection in LFPs by simply using
other types of aptamers. Additionally, no expensive or complicated instrumentations were used in this
experiment and all the operations are easy to handle,thus demonstrating the great practical prospects of
this method. This novel imaging strategy for the detection of exogenous compounds in LFPs is expected
to find applications in individual identification,forensic investigation,and medical diagnosis.
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