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HIGHLIGHTS GRAPHICAL ABSTRACT

» Stability of trianionic curcumin can
be improved by cationic surfactant
micelles.

» Trianionic curcumin is located in
micelle palisade layer by electro-
static attraction.
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tant molecules have an important Time (h)

role.
ARTICLE INFO ABSTRACT
Article history: The interactions of curcumin with cationic micelles of gemini surfactant trimethylene-1,3-bis-
Received 29 June 2012 (dodecyldimethyl ammonium bromide) (C;,C3C2Br;) and single-chain surfactant dodecyltrimethy-
Received in revised form 16 August 2012 lammonium bromide (DTAB) were investigated. At pH 13, the trianionic curcumin (Cur3~) had rapid
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Available online 28 August 2012 degradation to about 21.5% with an observed rate constant (kops) of 0.0402 h~! in water, whereas DTAB

micelle and C;,C3Cq3Br, micelle can suppress Cur®~ degradation to 9.6% with ks =0.0174h~" and to
5.0% with ks =0.00782 h~1, respectively. Cur3~ also showed higher intensities of characteristic peaks

ﬁ{zﬁgdg with the position changes in absorption and fluorescence spectra as well as increased anisotropy (r) in
Curcumin two surfactant micelles than in water. These results were ascribed to the solubilization of Cur3~ in the
Stability palisade layer of DTAB and Cy,C3Cq2Br, micelles through the attractive electrostatic interactions between
Absorption negatively charged groups of Cur3~ and quaternary ammonium headgroups of surfactants, which was
Fluorescence also supported by the values of lowest pK, (pKa,1) and corresponding thermodynamic parameters of cur-
cumin in water, DTAB and C;,C3Cq2Br, micelles. The stronger electrostatic attractions between Cur3- and
the micelle of C;,C3Cy2Br, brought about more increased stability of Cur3~ and more remarkable changes

in absorption and fluorescence spectra of Cur3~ in C1,C3Cy,Br, micelle than in DTAB micelle.
© 2012 Elsevier B.V. All rights reserved.

1. Introduction
The knowledge of the mechanism of interaction between surfac-
- tant micelles and drugs has important values for the design of drug
* Corresponding author. Tel.: +86 21 64252012. formulations and delivery systems, because surfactant micelles are
** Corresponding author. Tel.: +86 21 64250804. widely used in drug industry in order to enhance drug aqueous sol-
E-mail addresses: xiaoyong@ecust.edu.cn (X. Wang), shenwg@ecust.edu.cn - . . "
(W. Shen). ubility, maintain drug stability, control drug release and uptake,
1 These two co-first authors contributed equally to this work. and improve bioavailability of drugs [1-3].

0927-7757($ - see front matter © 2012 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.colsurfa.2012.08.046


dx.doi.org/10.1016/j.colsurfa.2012.08.046
http://www.sciencedirect.com/science/journal/09277757
http://www.elsevier.com/locate/colsurfa
mailto:xiaoyong@ecust.edu.cn
mailto:shenwg@ecust.edu.cn
dx.doi.org/10.1016/j.colsurfa.2012.08.046

