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Abstract:  In this paper, we review the application of fluorescent probe technology in self-assembly systems of
amphiphile aqueous solutions. Fluorescence technology, especially fluorescence probe technology has been
extensively employed to explore local information about various molecular assemblies. The following contents are
covered: (1) The critical aggregate concentration, microviscosity, and micropolarity may be obtained from fluorescence
parameters such as emission maxima, fluorescence intensity, and lifetime etc. (2) Probe quenching, especially, time-
resolved fluorescence quenching (TRFQ) can give information about aggregation number and surface charge density
which can be used as the indication on aggregate transition. (3) Fluorophore-labeled amphiphiles which can take part in
the formation of aggregates reveal more precise information, so that an in situ investigation of local environments is
possible. Moreover, fluorescence resonance energy transfer (FRET) and excited state proton transfer (ESPT) are also
useful in this field. Therefore, fluorescence probe technology provides us with a simple and effective method to study
organized amphiphiles systems.
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Fig.1 Molecular structures of several fluorescence probes
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Table 1 Microviscosity (7,,) of surfactant
solutions at 20 °CF?

1070, /(kg*s™+m™)

Surfactant system ¢/(mol-L™) -

S* NS*

(1) SDe/DeTAB (1:1, pH 9.2) 0.052 60.3 46.8
(2) SL/OTAB (1:1, pH 9.2) 0.083 55.2 55.2
(3) SDS 0.039 26.9 26.3
(4) SDe (pH 9.2) 0.250 12.0
(5) DeTAB 0.300 24.0

S: sonication; NS: no sonication
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Fig.4 Variation of I/l values with concentration in
three systems®
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Fig.5 Variation of A,/A,; as a function of quencher
concentration for different octane concentrations™
[DBAJ: concentration of the quencher dibutylaniline;
[SAa]: total concentration of SL/DTAB system;
A, is the value of A, when [DBA]/[SAa]=0.005.
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Fig.6 Normalized value of the parameter A,/A,; as a
function of n (9=[Q]/c=1) With various concentrations
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Ay, is the value of A, when 1=0.002 for the system SDS/DEAB
(Cow=10 mmol L™, xpeap=0.25).
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Fig.7 Fluorescence quenching of pyrene located in different charged aggregates by S,05 "8
(a) in DEAB and in SL systems; (b) in SMA/DEAB system
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(a) x5ps=0.8, Ciw=10 mmol L™, (b) xsps=0.1, Ciou=10 mmol * L™
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Table 2 Variation of quenching efficiency (I,/I,) with
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0 glycerol-upper phase 1% glycerol
Cs* 0.98 0.96
S,05 1.24 1.83
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