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Surface — enhanced Raman scattering study of rosiglitazone maleate”

ZHANG Yan'® YIN Li —hui”™ CHEN Ya —fei' JIN Shao —hong' CAI Yong’

(1. National Institutes for Food and Drug Control Beijing 100050 China;
2. Hunan Xiangtan Institute for Drug Control Xiangtan 411100 China)

Abstract Objective: To study the surface enhanced Raman scattering( SERS) of rosiglitazone maleate on the acid—
ic/basic condition and under various optical luminescences and identify the pattern of molecule vibration by SERS.

Methods: Three kinds of excitation wavelengths under different pH conditions was adopted for study of the SERS of
rosiglitazone mleate and to infer the enhancing mechanism according to the absorbing orientation and chemical bond
production of nanoparticles material. Results: Results showed that the pH of the system had obvious effect on the
SERS it was resulted from the total influence of the pH on the coacervation of the nanoparticles sol and existent form
of the rosiglitazone maleate. The optical luminescences also had a lot effection on the SERS it reflected the selective
excitation of the source to drug molecules —silver colloid system. Conclusion: The method is reliable rapid accurate
and specific and can be a method to analyze the absorption of rosiglitazone maleate on the surface of nanoparticles.
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Tab1 FT - Raman spectrum peak of the solid and FT — SERS spectrum peak( cm ') at different pH

and their assignment of rosiglitazone maleate( \,, =1064 nm)

—SERS  ( FT - SERS spectrum)

H H H
( FT - Raman spectrum) P P P ( assignment)
( neutral pH) ( alkaline pH) ( acidic pH)
294 s S-C-C (S - C - C deformation)
605 s 630 m 628 s 620 m

( thiazine ring deformation)
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—SERS  ( FT - SERS spectrum)

pH pH pH .
( FT - Raman spectrum) ( assignment)
( neutral pH) ( alkaline pH) ( acidic pH)
657 w
( benzene ring deformation)
744 s 747 m 744 m 740 s C-H
( benzene ringin — plane C — H deformation)
836 m 846 w
( benzene ring breathing)
1181 w C-H
( benzene ring in — plane C — H deformation)
1264 m -0 (vpe-0)
1332 s 1330 w 1330 s C-N (tertiary amine v _y)
1390 m 1384 m C=0 8o
( carboxylic acid v - Son)
1444 m CH; CH, HCH
(8chy Scny in - plane bending)
1544 m 1548 w C=C
( benzene ring v _ )
1615 s 1611 s 1611 s 1613 m C=C (alkene v _ )
1743 s C=0 ( ketone v _ )
( notes) : vs ( very strong) ;s ( strong) ; m ( middle strong) ; w  ( weak) ; vw ( very weak)
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Tab 2 Micro — Raman spectrum peak of the solid and micro — SERS spectrum peak( cm ™) at different pH
and their assignment of rosiglitazone maleate( ., =532 nm)
-SERS  ( micro — SERS spectrum)
(' micro — Raman pH pH pH
( assignment)
spectrum) ( neutral pH) (_alkaline pH) (_acidic pH)
290 m S-C-C (S -C - C deformation)
504 m 504 vs 504 w
( thiazine ring in — plane deformation)
603 m 630 m 629 s 621 m ( thiazine ring deformation)
658 w
( benzene ring deformation)
C-H
742 s 741 s
( benzene ringin — plane C — H deformation)
824 m ( ring breathing)
830 m 866 w 865 m ( benzene ring breathing)
904 m 902 m ( thiazine ring breathing)
C-H
1179 m 1179 w
( benzene ring in — plane C — H deformation)
1262 s 1165 s 1258 m -0 (var-o)
1329 s 1336 m 1333 m 1327 s C-N (tertiary amine v __y)
1390 w 1386 m €=0 doH
( carboxylic acid v¢ - Son)
1542 m 1598 s 1566 s 1599 s C=C ( benzene ring ve - )
1614 s C=C (‘alkene v ()
1695 m C=0 ( carboxylic acid v ()
1742 m C=0 ( ketone v - o)
( notes) : vs (very strong) ;s ( strong) ; m ( middle strong) ; w  ( weak) ; vw ( very weak)

pH

SERS
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Tab3 Micro —Raman spectrum peak of the solid and micro — SERS spectrum peak(cm™') at different pH
and their assignment of rosiglitazone maleate( A, =785 nm)
- SERS( micro — SERS spectrum)
(' micro — Raman pH pH pH (ass )
assignmen|
spectrum) ( neutral pH) (_alkaline pH) (_acidic pH)
294 s S-C-C (S -C - C deformation)
606 s 632 s 632 s 614 m
( thiazine ring deformation)
659 m
( benzene ring deformation)
744 s 746 m 749 m 740 s C-H
( benzene ring in — plane C — H deformation)
832 m 852 m 852 m 821 m
( benzene ring breathing)
906 m 902 m ( thiazine ring breathing)
1180 m 1180 m 1183 m C-H
( benzene ring in - plane C — H deformation)
1264 m 1258 m -0 (var-o0)
1331 m 1332 w 1334 w 1329 s C-N ( tertiary amine v¢ _y)
1442 w CH; CH, HCH
(8cuy Sy in - plane bending)
1544 w C=C ( benzene ring ve )
1616 m 1612 m 1599 s 1613 m C=C (alkene v _()
1694 w C=0 ( carboxylic acid v ()
1743 w €=0  (ketone vg_o)

( notes) : vs (very strong) ;s ( strong) ; m ( middle strong) ; w  ( weak) ; vw ( very weak)
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