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Application of Fluorescent Probe Technology in Self-Assembly Systems
of Amphiphile Aqueous Solutions
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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.

Key Words: Fluorescent probe; Quenching; Organized assembly; Amphiphile; Aggregate transition;
Surfactant

UTARSK, R PR TR PG WP EIE WP AT RS gK A AR A 4R SRR
B AL AR = RIEA S B REINE H AT W L 2 M TR AN X LA TR AL A
s TR BA RO IR R, 75K P, PR TSRS R B s K X, i H

Received: November 17, 2009; Revised: January 4, 2010; Published on Web: March 5, 2010.
“Corresponding authors. Email: jbhuang @pku.edu.cn; Tel: +86-10-62753557.
The project was supported by the National Natural Science Foundation of China (20873001, 20633010, 50821061).
[H %% A RFl2 R4 (20873001, 20633010, 50821061)%¢ B 5 H
© Editorial office of Acta Physico-Chimica Sinica



002

Acta Phys. -Chim. Sin., 2010

Vol.26

IKHE VAT 55 Jo] FELK PR 058 i e fk. oy T 1A R R AT
HOK BUK PRI, TEGERZEIE T, K iKY
BT LUV TE Sy 1A e A RS TR 8, TV i
TEWEY A PG R B Y B R B 5 H A
TR WK Z el S (PR 5. TRt R eI SR W o A
P 2HE RIS AR TN T S M 1 figp B M) FH A 53
ST PGS AR L SR, T PR T A
HAEWB RS F AR LEUL 90k 2 8], HA5RE
PRI AT, B R T B ik SE A K R A A 36
BRI AR ICRE N 1. DOEIRET D5 i AE X
Fhs 5 T L. L3 30 4R & R, DObERET
AREHIE GEARB AW, 165074 415 R
TIOR3 T IZ L. AR SCAS &

DR F)— 8 A ) 2 [0 X — U A I .

1 SRR R

PCRE 7 TR — 25 AP LR 1A B
O35, AN OO T BEE A SO, 1 4y
T LR WA 5 A A5 R g X, X485
TR H T b PR AR B USR] DR
PSR LT P T4 P AL RO ER
BErAefk.

i FZOEIRFTBOR, — B2 1 5 W 2 114
Z AN BB PREE 70, PRE 5 iR
TPET T, BUEGET B 825520 R A A Y

pyrene DPII

CF,

dansyl coumarin 153

O |
: e2alVsen
T, (5 H(“
N N
0.8 CHy  /
TNS o}

nile red

E1

PRI ARPEIRE S FEE S T IP A G R R
FRAS TR RGBT S AR KAG B, 7T LAy 51145 31 43
THFAGES S FHAN E BT . ALK
T IPHE KN B EE B, IRk K
L 1 S DS BT S D G AT 5 | AR5
I3 T EEA AN R &, DU RS B T v R AT 20
TFA P HA A X IR EE.

A, 5 K (fluorescence quenching) i AR 7E
PECIREE 7 s iy A e RN i v A 35 28 IR B E AR
. BRSO S5FRKFE A 55 455 A R
Yy, T 2 Stni B FEAIR A IR G PR N i S K (static
quenching). R D5 5 I GIliAE HHO0
BE K FR R 85 2548 K (dynamic quenching). i i 43
riREr 3 F ot i th 2k, v LIS 2 0+ )7 4l
SNV ESIR AT AT IS

BZ, DO AT R . HR3h/)N
TSR AT i A & LA, A AT
AP HG WA S Z N, T g &2
HIREF AR MRS H A8 URD = Z 9O EARTE
PR 5 A A AR 58 v 8 g .

2 STAFAGHIRFRERE. BRER
kG BB E

Ife 57 5% 5= R BE R AR 1k B i RE
VFZDOCRE 0 T I DO I EE Xt BT Ak Bk

2.1

/N\
0]
O O
S N Sy
0
NBD

: : —~NH SOy
ANS PCA

prodan

NLFERBZ LS FEE N

Fig.1 Molecular Structures of several fluorescence probes
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Table 1 Microviscosity (7,,) of surfactant
solutions at 20 °CF?

1079, /(kg*s™+m™
c/(mol-L™) ”flv (ke )

Surfactant system

S NS*
(1) SDe/DeTAB (1:1, pH9.2)  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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Table 2 Variation of quenching efficiency (I,/I,) with
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I/1,
0 glycerol-upper phase 1% glycerol
Cs* 0.98 0.96
S,05 1.24 1.83
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