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Research progress in applications of LSPR
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Abstract: Tumor biomarker plays an important role in early diagnosis, treatment evaluation, and prognosis predic-
tion for human medicine and cancers. At present, the human serum tumor biomarker detection methods mainly in-
clude radioimmunoassay (RIA), enzyme linked immunosorbent assay (ELISA), and chemiluminescence immuno-
assay (CLEIA), which have disadvantages of radioactive contamination, complicated operation, and long detection
time and high cost. Various issues exist in these methods which limit its widespread applications in clinic screening.
Recently, biosensors based on localized surface plasmon resonance (LSPR) have attracted much research attention
for their remarkable superiority in the domain of biomedicine detection. The LSPR biosensor, a novel type of optical
fiber-based biosensor, uses an optical fiber or optical fiber bundle to transform biological recognition information into
analytically useful signals in the LSPR spectrum, which is suitable for clinical detection because of the advantages of
high sensitivity, high specificity, label free, portable equipment and lower cost. However, up to now, there was little
progress on the report of the detection of tumor biomarkers associated diseases and tumors by using this LSPR
biosensor. In this paper, the principle and research progress of local surface plasmon resonance biosensor, as well
as the main findings of our study in the detection of tumor markers are reviewed.
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Fig. 1 Schematic principle of LSPR sensor "\
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Fig. 2 Analysis of human CSF samples using a sandwich assay and the LSPR nanosensor!'®. (a) Surface chemistry for the possible
ADDL detection in human CSF samples using the antibody “sandwich”assay. (b) Aging patient: LSPR spectra for each step of the assay.
Ag nanoparticles after functionalization with 100 nM anti-ADDL (100 mM EDC) (B4), CSF (B3), 100 nM anti-ADDL (B3). (c) AD patient:
LSPR spectra for each step of the assay. Ag nanoparticles after functionalization with 100 nM anti-ADDL (100mM EDC) (C4), CSF(Cy),
100 nM anti-ADDL (C3). All measurements were collected in a N, environment.
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Fig. 3 (a) Camera imaging of a 25 mm glass slide patterned with discrete circular regions of
randomly ordered cylindrical nanoparticle arrays using a shadow mask. (b) Schematic showing

randomly ordered nano-cylinder arrays within each circular region on the glass slide
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Fig.4 Design of LSPR nanobiosensor for albumin detection ?®., (a) Glass substrate. (b) Surface-confined sliver nanoparticles
were synthesized using NSL. (c) The nanoparticles were incubated in MUA solution to form a SAM. (d) The substrates were
incubated in EDC/NHS. (e) Anti-albumin antibody (10 mg/ml) immobilized the substrate. (f) Varying the concentrations of the
albumin or the samples on the substrates completed the albumin immunoassay.
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Fig. 6 Specific LSPR extinction spectrum for 1ug/ml albumin detection 261 A: Ag nanoparticles before chemical
modification. B: MUA (1 mM). C: EDC/NHS solution. D: antibody (10 mg/ml). E: albumin (1 mg/ml). All spectra were

collected in air.
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Fig. 7 Specific LSPR extinction spectrum for patient albumin detection 26 A: Ag nanoparticles before chemical
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