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Investigation on the Interaction between Quaternary Ammonium
Surfactants and Lecithin Vesicles

ZHANG, Chun-Yan XU, Xiao-Ming WU, Zhang-Feng HAN, Guo-Bin*
(Department of Chemistry, State Key Laboratory for Physical Chemistry of Solid Surface,
Xiamen University, Xiamen 361005)

Abstract The solubilization process of quaternary ammonium surfactants within lecithin vesicles has been
studied by means of optical density monitoring, dynamic light scattering (DLS) and (-potential. To
C1,-8-Cy2#2Br-liposome system, the vesicle-to-micelle structure transition occurred within 6 h, and could be
described by a simple three-stage model. While the DTAB-liposome system remained vesicle state even af-
ter 48 h. The size of total volume of hydrophilic head group (Vhead) as the main influencing factor was
investigated.
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Figure 1 Solubilization of 0.5 mmolsL * liposome as a function
of Cy,-8-C1,°2Br (A) and DTAB (B)
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Figure 2 Solubilization of 0.5 mmol-L * liposome as a func-
tion of the C1,-8-C;,22Br solution after interaction for 10 min
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Figure 3 \Variation of Zeta potentials of C;,-8-C1,22Br solutions
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and liposomoe/DTAB systems (B)
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Table 1 Mean hydrodynamic diameter of liposome and liposome/surfactant systems at different surfactant concentration”

Surfactant Liposome/C,,-8-Cy»°2Br Liposome/DTAB?
OO e e sk
0 256 Vesicles 256 Vesicles
0.05 258
03 259 Mixed vesicles
0.5 260
1 262 262
2 4.0(9%) 264 258
3 4.2(15%) 266 Mixed vesicles+ 254
4 4.2(22%) 266 mixed micelles 253
5 4.3(41%) 266 252
Mixed vesicles
6 3.9 251
7 3.9 250
8 3.9 Mainly mixed micelles 252
9 3.9 254
10 3.8 254

“Value points out the average of 4 times measurements. In all the cases, the liposome concentration remained constant (0.5 mmoleL %) * DLS measurement of each
system was performed after 24 h, except that the DTAB/liposome system was performed after 48 h.
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Table 2 {ax and corresponding concentration of surfactants

Surfactant Liposome/surfactant
C12-8-C1,2Br DTAB Lipo-Cy,-8-C1,¢2Br Lipo-DTAB
Cmax/mV 6.0 9.2 28.2 No reached
Concentration/(mmoleL ™) 0.02 4 3 No reached
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(18 &5 AR 2 W 2 1S M 70) 43 - 108 N6 002 K AH Y b 2 v
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Table 3 Vieaq Of C15-8-C12*2Br and DTAB
DTAB C15-8-C,2Br
Vieaa/nm?® 0.168 0.476
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Theoretical Study on Binding Energies
and Mechanical Properties of TATB-
based PBX
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Molecular dynamics (MD) simulation
has been used to calculate mechanical
properties for TATB (1,3,5-triamino-
2,4,6-trinitrobenzene) and a series of
PBX (polymer bonded explosive).
Elastic properties of TATB can be
greatly improved by adding a little
amount of polymer.
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32r SDS can catalyze the electrochemical oxida-
tion of L-aspartic acid (L-ASP). The catalytic
28 e efficiency is increased sharply with the in-
e . .
26 " e crease of SDS concentration when the con-
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L6l tration (cmc). When SDS concentration is
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bl ¢ . . .
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(A) onset of vesicle growth, (B) onset of lipid solubilization, (C) complete lipid solubilization

The interaction of C;,-8-C;,*2Br molecules with liposomes can be described by a simple
three-stage model. In stage I, mixed lecithin/C;,-8-C;,*2Br vesicles are formed. In-
creasing the concentration of C;,-8-C;,*2Br, C;,-8-C;,*2Br-saturated vesicles coexist
with lecithin/C,-8-C;,°2Br micelles in stage II. In stage III, no vesicle exist anymore.
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The soft mode frequency increases with the increasing tetragonal strain and turns into a
stable mode at about 0.045. Owing to its large tetragonal strain (6%), the tetragonal

phase of PbTiOs is very stable.




