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Abstract A hybrid " optical tweezers-micro Raman spectroscopy” technique is introduced in this letter. Applying
this system, the micro-Raman spectrums of rat erythrocyte and saccharomyces cerevisiae in vivo were obtained. The
results show that this technique can obviously improve signal-to-noise ratio compared with conventional approaches.
Besides, the damage from lasers on the cells were analyzed. It was revealed that the damage of cell from intense IR
laser were much lower than that from the weak Ar" laser. Finally, the system was also applied in carbon nano-tube
(CNT) analysis and Raman spectra from CNT were obtained.
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Fig. 1 Scheme of optical tweezers-micro Raman spectroscopy system
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Fig. 2 Photographs of optical tweezers and Raman exciting beam
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Fig. 3 Raman spectra of single living rat erythrocyte
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Fig. 4 Influence of optical tweezers laser and Raman exciting beam
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Table 1 Peak position and tentative assignment of Raman spectra of cerevisiae fermentum
Peaks for yeast /em™! Assigned peaks for the molecules
This work Reference Protein Lipid DNA
1211 1209t C=C;Hs, Phe, Trp
1237 12370 Amide [II
1260 12581 B—sheet, Amide [l = CH def
1270 12770 Amide I
1302 130141 CH2 twist
1314,1323,1341 1320,1341%! Ring str, twist (CH, ,CH;)
1367 136781 Sym str CH,
1414 142108 C—H def
1452 145507 CH, def CH, def
1470 1465 R
1505 150208 A
1517 15210 A
1533 153308 G,C
1559 1260081 Amide []
1590 158418 Phe, Tyr
1614 1616 Tyr, Phe, Trp
1654,1664 165417 Amide T strC=0 Str C=C
1673 16670 Amide [ T
1741 174207 Str(C=0) in—CH,; —COOR

Note: Str indicate stretching vibration, def indicate deformation vibration and R indicate ribodesose
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Fig. 6 Raman spectra of single wall carbon nanotubes
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