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What and Why SERS?

What?: Spectral features from

from molecular vibrations ï

molecular fingerprint

Why?:  Sensitivity ïfemtomolar

detection

Multiplexing ïRaman bands

are 10-100 times narrower

than those for electronic

transitions as in fluorescence

Hardware Simplicity ï

Excitation wavelength is

substrate-dependent

Surface-enhanced Raman Scattering (SERS)

B&W Tek TacPico

Readout with handheld 

Raman spectrometer with 

comparable size/weight to a 

smart phone.



SERS: an Extensible Assay Platform

Sandwich Immunoassay

DSNB

Raman Reporter Molecule (RRM)

AuNP

ERL

Extrinsic Raman Labels (ERLs)



Biomarker for TB ςLipoarabinomannan (LAM)

ï 17.5 kDa structure1

ï Phosphatidylinositol anchor with mannosyl

backbone and arabinosyl side chains

ï Unique to mycobacteria

ï ~40% of cell wall composition (1.5% total 

mass)

ï Diagnostic potential 

ÅELISAs (96-well microplate) & LFAs 

(DipStick)

ï Limit of Detection (LOD): ~1 ng/ml

ï LAM detection in urine2

» SN 13-93%, SP 87-99%

1. Chatterjee D. et al.JBC1992; 267(9): 6228
2. Minion et al. Eur Respir J 2011; 38: 1398

LAM Image:  A. Treumannand S. Homans



LAM spiked into Buffered Saline Solution
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Saline calibration run: 0.0 to 10.0 ng/mL LAM LOD: 0.2 ng/mL



Serum calibration run: 0.0 to 10.0 ɛg/mL LAM LOD: 500 ng/mL

LAM (mg/mL)

LAM Spiked into Blood Serum of Healthy Individuals
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Pretreatment Method



LAM Added to Blood Serum and Pretreated

Serum calibration run: 0.0 to 100.0 ng/mL LAM LOD: 2 ng/mL
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LAM Detection in TB Patient Serum

result

24 TB-positive subjects: adult, HIV-negative: 21/24

10 TB-negative subjects: adult, healthy: 10/10

competing LAM test

our test



ManLam detection in serum before/after serum pretreatment

üSignal plateaus at similar SERS intensities

üSpiked serum has a ~10x dynamic range

üSpiked serum (our approach) has >100x dynamic range

üLOD after pretreatment is 250x lower than without pretreatment

spiked serum our approach

patient

samples
patient

samples



TB Scorecard for SERS in Serum


