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▪ Disadvantages:



Spectral Overlap Issues in body fluids

▪ SERS enables rapid, sensitive, and non-destructive detection of molecular fingerprints using portable, plasmon-

enhanced systems.

▪ But, body fluids contain numerous components→ complex, overlapping spectra

▪ Low signals of disease-related metabolite→ need for a platform that enables discrimination of metabolite signals



PART 1.

Fingerprinting analysis of urinary metabolites

using surface-carbonized silver nanowires on a filter membrane
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Enhancement of SERS signals of hydrophobic molecules

depending on surface hydrophobicity

Carbonization of surface stabilizers

& deformation of silver nanowires



Changes in SERS signals of urine from

cancer patients depending on surface

hydrophobicity



Pancreatic Cancer 

vs Normal

Prostate Cancer 
vs Normal

Pancreatic vs 
Prostate Cancer 

Sensitivity 95% 97.2% 94.4%

Specificity 91.1% 94.4% 90%





PART 2.

Enhancing the identification of pancreatic cancer through surface-

enhanced Raman scattering of electro-chemically separated 

urine components
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Best pancreatic cancer diagnostic accuracy at -700 mV



Related Metabolite Levels in Urine of Pancreatic Cancer Patients

Decreased: Uric acid, Urea, Creatinine, Inosine, Xanthine, Hypoxanthine

Increased: Tyrosine



Normal Controls

pancreatic cancer 

In pancreatic cancer patients, silver nanowire

oxidation is inhibited due to specific molecule

adsorption, suggesting xanthine adsorption is

blocked.



The surface property changes of the SERS substrate or the applied voltage for SERS facilitated

metabolite separation and adsorption in urine, maximizing the differences in label-free SERS spectra of

urine metabolites for early pancreatic cancer diagnosis, which is challenging to detect. This approach

enhanced diagnostic sensitivity and specificity to over 90% in both patient and control groups.

- Future Work

1) Expanded Clinical Validation : Further validation of the SERS-based diagnostic platform using a

larger and more diverse patient cohort to assess its robustness and accuracy across different stages

of pancreatic cancer.

2) Application to Other Cancers : Exploration of the potential of this method for early detection and

diagnosis of other difficult-to-diagnose cancers, such as liver or ovarian cancer, through urine

metabolite profiling.

3) Longitudinal Studies : Conducting longitudinal studies to monitor changes in urine metabolite

profiles over time, providing insights into disease progression and response to treatment.
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