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Identification of illicit drugs using surface-enhanced-Raman-scattering spectroscopy

Yuki HARA*, Takayuki HASEBE* and Tetsu KATADA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Raman scattering spectroscopy is an excellent analytical method for identifying various substances. However, the method

cannot easily distinguish between substances which show a similar Raman spectrum such as when measuring is conducted in

an aqueous solution. Thus, we studied a modified identification method using surface-enhanced Raman scattering (SERS)

spectroscopy. This SERS method detects Raman scattering from substances absorbed on metal nanoparticles and can obtain a

different spectrum from those obtained by conventional Raman scattering spectroscopy. The SERS method can thus distinguish

substances which show similar Raman spectra in aqueous solutions. In this study we investigated whether or not three

substances (ephedrine, methamphetamine and amphetamine) which have similar Raman spectrum waveforms in an aqueous

solution can be distinguished by using the SERS spectroscopic method.
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Fig.1 Confirmation of SERS effect.
(a) Amphetamine (Raman spectrum (solid), Raman spectrum (1200 mM in water), SERS spectrum (50 mM in a dispersion of silver nanoparticles))
(b) Methamphetamine (Raman spectrum (solid), Raman spectrum (1200 mM in water), SERS spectrum (50 mM in a dispersion of silver nanoparticles))
(c) Ephedrine (Raman spectrum (solid), Raman spectrum (1200 mM in water), SERS spectrum (50 mM in a dispersion of silver nanoparticles))
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Fig.2 Comparison of SERS spectra (amphetamine, methamphetamine and ephedrine).
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