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The fluorescence behaviour of pyrene solubilized in the hexadecyltrimethylammonium bromide (CTAB)
aqueous micellar solution in the presence of different nucleotide-monophosphates (NMPs) was investi-
gated by monitoring the quenching and dequenching of pyrene steady-state fluorescence.

The data clearly show that diverse nucleotide-monophosphates influence in different way the fluores-
cence of micellized pyrene: guanosine 5'-monophosphate (GMP), uridine 5'-monophosphate (UMP) and
thimydine 5’-monophosphate (TMP) lead to a reduction in fluorescence intensity (quenching), while
adenosine 5'-monophosphate (AMP) and cytosine 5'-monophosphate (CMP) induce an increment in
pyrene fluorescence (dequenching). For all the NMPs the photophysical effect saturates at concentra-
tion higher than 40 mM. In the absence of micellar solution the fluorescence of pyrene follows the typical
linear behaviour according to the Stern-Volmer relation.

The quenching and dequenching efficiencies were analyzed according to a recently proposed model,
based on the assumption that the anionic nucleotides compete with the surfactant counterion (bromide)
for micelle surface. Results make available the follows of quenching efficiency order (GMP > UMP > TMP)
and dequenching efficiency order (AMP > CMP).

Zeta-potential measurements confirm that the predominant interaction occurs between the positively
charged micellar surface and the negatively charged phosphate moieties on the nucleotides. The collected
results clearly show that the fluorescence of pyrene solubilized in the CTAB micellar solution can be
reduced (quenched) or enhanced (dequenched), depending on the chemical properties of the nucleobase.

© 2008 Elsevier B.V. All rights reserved.

1. Introduction

In the last few years, the studies on interactions between DNA
and self-assembled nanostructures, such as micelles and vesicles,
have been of major concern, due to the possibility to use these
complexes as transfection tools [1]. In particular, the interaction
between amphiphilic molecules and biological polyelectrolytes,
like that occurring between DNA and cationic surfactant systems,
has received special attention [2,3]. Among the technological appli-
cations, the use of micellar systems for the study of synthetic
nucleolipids is recently coming up [4-7].

Since the modern biotechnology is focused on the development
of new tools for DNA sequence analysis and DNA detection, func-
tional for the improvement of automated DNA sequencing [8], the
study of the interactions between polynucleotides and cationic
surfactants, can add significant information, as to the recognition,
sensing and supramolecular chemistry [9]. The electrostatic inter-
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actions between the positively charged surface of micelles formed
by cationic surfactant and the negatively charged mononucleotides
are expected to lead to the formation of complexes. A study of the
affinity of mononucleotides for the micellar wall could be thus use-
ful for the analysis of the compaction behaviour of polynucleotides
and for some applications involving surfactant-mononucleotide
interactions (e.g. mononucleotide determination by means of cap-
illary electrophoresis) [10]. Schematically, micelles are composed
of a hydrocarbon-like core and a headgroup region, containing
charged (or polar) surfactant headgroups, counterions, and water.
The micelles made by the single-tailed cationic surfactant CTAB are
considered the archetype of cationic micelles. One of the most fun-
damental properties of aqueous micellar solutions is their ability
to solubilize a wide variety of organic solutes with quite distinct
polarities and degrees of hydrophobicity [11].

Fluorescence quenching has been widely employed as a source
of information about biochemical systems. Static quenching, for
example, has often been investigated in order to detect whether
the fluorophore and the quencher may have a stacking interac-
tion. Such interactions often occur between purine and pyrimidine
nucleotides and a number of fluorophores [12,13]. Interactions
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between nucleotides and fluorophores, like coumarin, were exten-
sively studied to develop a method for DNA sequencing using a
single electrophoretic lane for all nucleotides [8]. A mechanisms
of quenching of polynuclear aromatic dye fluorophores bound to
DNA, involved with an electron transfer mechanism with the pho-
toexcited dyes acting as electron acceptor, was firstly reported by
the group of Kittler in aqueous systems [14,15]. Later, Geacintov
et al. confirmed this electron transfer mechanisms by studying
the fluorescence quenching of polynuclear aromatic hydrocarbon-
based dyes by DNA bases [16,17]. Studies based on quenching of
pyrene fluorescence by suitable molecules have been also exten-
sively used to probe the association properties of the quencher
with micelles [18-23]. Pyrene was broadly used as a fluorescent
probe to investigate several aspects of micellar features [24-28].
In a recent contribution [29] we reported that although similar in
chemical structure, AMP and UMP influence the fluorescence of
pyrene secluded in CTAB micelles oppositely. In the present work,
the quenching and dequenching ability of the following series of
NMPs: AMP, GMP, UMP, CMP and TMP is analyzed by following the
fluorescence of pyrene solubilized in CTAB micelles. The application
of the previously proposed model based on a saturation process of
the micellar wall led us to compare the behaviour of the diverse
nucleotide-monophosphates here investigated and highlight their
different quenching abilities.

2. Experimental

2.1. Chemicals

AMP (>99%, disodium salt), UMP (>99%, disodium salt), CMP
(>99%, disodium salt) GMP (>99%, disodium salt), TMP (>99%, dis-
odium salt), CTAB (>99%), Uridine (>99%), Tris—hydrochloride and
pyrene were from Sigma. CTAB was three times re-crystallized from
anhydrous ethanol, and stored over dried silica gel under vacuum.
All the experiments were performed in a 10-mM Tris-HCI pH 7.5
buffer solution.

2.2. General procedures

Solutions were prepared by adding suitable amounts of the
components in volumetric flasks; pyrene was added as methanol
solution. The final concentration of methanol in all samples was
1vol%. For all the micellar solutions the final concentration
of pyrene was 5x 10~ M (the aqueous solubility of pyrene is
3.9 x 10-7 M [30]). All fluorescence measurements were performed
using a Varian Eclipse spectrofluorimeter in a 1-cm quartz fluores-
cence cuvette, at 25°C. The measurements were performed after
an incubation time of 30 min. The excitation and the emission slit-
width were 5 mm. The excitation and the emissions wavelengths
utilized for this study were 334 nm and 374 nm, respectively.

For the zeta-potential measurements the electrophoretic mobil-
ities of the species in the micellar system were determined by
laser Doppler velocimetry using a Zetasizer Nano ZS90 (Malvern,
UK). The zeta potential of micelles was calculated from their elec-
trophoretic mobility by means of the Smoluchowski approximation
of the Henry equation [31]. Samples of CTAB micelles (2 mM) con-
taining variable NMPs concentrations were injected in dedicated
disposable capillary cells. All measurements were performed at
25°C.

3. Results and discussion

3.1. Steady-state quenching of pyrene in aqueous buffer

Steady-state quenching experiments were performed in buffer
solutions and in CTAB micelles using pyrene as fluorescent probe.

In order to investigate the role of the surfactant on pyrene fluores-
cence, we firstly examined the behaviour of the dye in the presence
of NMPs in aqueous buffer solution. For pyrene dissolved in aque-
ous buffer we can easily assume that the quenching results from
the random encounters between pyrene and nucleotides [32-35].
Under such an assumption, the drop of fluorescence (quenching)
can be analyzed according to general mechanisms that take into
account the complex formation in the ground state as well as in the
excited state. As well known, the variation of fluorescence intensity
isrelated to the concentration of the quencher by the Stern-Volmer
equation (Eq. (1)):

o _ 1kl (1)
where F and Fy are the fluorescence intensities in the presence
and in the absence of quencher respectively, [Q] indicates the
quencher concentration and Kg,, represents the Stern-Volmer con-
stant which has dimensions of reciprocal concentration. In Fig. 1,
we show the series of Stern-Volmer plots obtained in aqueous
buffer solution containing pyrene (without CTAB) in the presence
of NMPs. As illustrated in Fig. 1 and according to Eq. (1), the ratio
Fo/F is linearly dependent on the NMPs concentration and a con-
siderable difference between the nucleotides in terms of Kg, is
evident (see also Table 1). The quenching efficiency was found
to increase in the following order: TMP > GMP ~ UMP > CMP > AMP
ranging from a maximum value of K¢, (TMP =352 M-1) to a mini-
mum (AMP=10M-1). Although redox potentials of nucleosides in
water are not well established (due to their irreversible oxidation in
aqueous media) and some details are still not fully resolved, there
is a general consensus on the idea that the quenching of pyrene
emission by nucleosides, nucleotides and nucleic acids occurs via a
photoinduced electron transfer [34,36].
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Fig. 1. Stern-Volmer plots (emission 374nm). Fo/F as function of nucleotide
monophosphate concentration in aqueous solution at pH 7.5 (10 mM Tris-HCl) (exci-
tation 334 nm). (M) AMP, (O) UMP, (o) GMP, (¢) CMP, (®) TMP. The straight lines are
the linear regression according to Eq. (1) (correlation coefficients: AMP r? =0.982,
UMP 2 =0.991, GMP 1% = 0.993, TMP 2 = 0.990, CMP 1% = 0.995); the best fit K}, values
are listed in Table 1.
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Table 1
Parameters describing the effect of NMPs on the fluorescence of pyrene solubilized in aqueous buffer (10 mM Tris-HCl pH 7.5) and in CTAB micellar solutions.
CTAB Buffer
Ké\\i’l’ K, (M-1) KBT [Br] Ky, M)
AMP - 205 + 30 0.3 +£0.02 10+1
GMP 3.55+0.15 565 + 60 232+6
CMP = 151 + 30 0.18 £+ 0.02 144 + 4
TMP 0.46 + 0.06 152 + 60 352+ 11
UMP 0.66 + 0.04 325 +£50 211+ 6

According to the work of Seidel et al. [8], the data of Table 1
are accounted for by assuming that TMP and UMP are more easily
reduced by the photoexcited pyrene than AMP and CMP in agree-
ment with the reported redox potentials for nucleobases [8]. The
case of GMP is somehow different because the quenching of pyrene
fluorescence is possible only through GMP oxidation [8].

3.2. Steady-state quenching of pyrene in micellar solution

We have previously shown that, notwithstanding the akin chem-
ical structure, AMP and UMP influence the fluorescence of pyrene
secluded in CTAB micelles oppositely [29]. In the present work,
the investigation was extended to the following series of NMPs:
AMP, GMP, TMP, CMP and UMP. The spectra displayed in Fig. 2
are typical of pyrene solubilized in a 2-mM CTAB micellar solu-
tion loaded with different NMPs (10 mM final concentration). The
fluorescence intensity of pyrene clearly decreases in the presence
of GMP, UMP and TMP, while increases in the presence of AMP and
CMP. It is worth noting that the ratio between emissions at differ-
ent wavelengths remains constant, suggesting that the polarity of
pyrene surroundings is unaffected by NMPs loading (polarity index
I(1)/I(1IT) ~ 1.1). Furthermore, pyrene within micelles is readily avail-
able to quenchers, as demonstrated by several studies [37] and is
believed to be localized in the “palisade” of the micelle [26]. In Fig. 3,
the dependencies of fluorescence intensity (emission at 374 nm) on
the NMPs concentration (0-100 mM) for the total series of NMPs are
reported. The NMP-specific effect saturates at high nucleotide con-
centrations. Since the ratio between the fluorescence intensity in
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Fig. 2. Fluorescence emission spectra of pyrene (5 x 10~7 M) solubilized in 2 mM

CTAB micellar solution at pH 7.5 (10 mM Tris-HCl) upon addition of 10 mM AMP,
GMP, UMP, CMP and TMP (excitation 334 nm).

the absence of NMPs and the fluorescence in presence of NMP does
not depend linearly on NMP concentrations, but clearly follows a
saturation trend, we used a previously proposed model for treating
our data [29]. Briefly, we start from the assumption that bromide
ions act as quencher for the pyrene secluded in micelles and that
the final photophysical effect of NMP addition depends on the com-
petition between Br~ and NMP~ for the micellar binding sites. The
bromide and NMP ions interact with the positively charged micellar
surface, as shown below:

Br-+ST=Br-S and NMP~ +S* = NMP -S

where S* indicates the adsorption sites available for the adsor-
bate on the micellar surface. The interaction between anions and
CTAB micelles may be treated as classical Langmuir adsorption
isotherms:

[Br—S] KB

_ [NMP—S] _ e
[Br-][sf] "

and [NMP-][s*] t

where K{ stands for the Langmuir’s constant for i-th species. The
competition between bromide and NMP is given by the constraint:
[St]=[S*]+[Br-S]+[NMP-S], where [St] denotes the concentra-
tion of total adsorption sites. This formalism is equivalent to the
competitive binding of two ligands for the binding sites of a macro-
molecule (in such a case KB and KNP stands for the respective
binding constant). Of course, the adsorption/binding of the i-th
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Fig. 3. Fluorescence intensities of pyrene at 374 nm (excitation 334 nm) as function
of nucleotides concentration in a 2-mM CTAB micellar solution at pH 7.5 (10 mM
Tris-HCl). (®) AMP, (O) UMP, (o) GMP, () CMP and (®) TMP. The AMP and CMP data
have been fitted to Eq. (4) while the TMP, UMP and GMP data have been fitted to Eq.
(5).
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species to micelles leads to observable fluorescence effects only
if the micelle contains pyrene. Thus, the contribution of a species
to the observed fluorescence quenching is given by the concentra-
tion of NMP adsorbed to the micelles times the fraction of micelle
containing pyrene (the ratio of pyrene to micelle concentration).

The concentration of total binding sites for the quencher is
proportional to the micelle concentration and, in a first order
approximation, each surfactant head represents a potential bind-
ing site ([St]~ Nagg x (micelle concentration)~ [CTAB]; Nagg being
the surfactant aggregation number). Starting from this assumption
the Stern-Volmer relation (Eq. (1)) develops into

Fo K8 [Br- KB + KAMP[NMP]KNMP
|
F 1+ KB[Br-] + KNMP[NMP]

(2)

where the adimensional ng constants include the pyrene con-

centration and the micelle aggregation number (Kév = Kévi
Nigg[pyrene]). The previous work [29] indicates that for a 2-mM
CTAB micellar solution 1+ KP'[Br~] ~ 1.

Considering the previous adjustment Eq. (2) can be rewritten as
Fo KB[Br~] + KNMP[NMP]KNMP

=1+ 3
F 1+ KNMP[NMP] 3)

where KB = KPT KB, Eq. (3) well describes the effect on pyrene
fluorescence of the competition between NMPs and bromide ions
for the adsorption sites on the micellar surface. The different
(quenching and dequenching) behaviour for different NMPs should
be mainly traced out to their different photophysical properties:
KNMP ~ 0 (NMP does not quench pyrene fluorescence) and K\MP >
Kg; (NMP is a good quencher for pyrene).

The fluorescence enhancement upon NMPs loading (observed for
AMP and CMP) were fitted to the following equation obtained from
Eq. (3) under the assumption KA\MP ~ 0.

E 1+ KNMPINMP] @)
~ O\ 1+ KB [Br- ] + KNMP[NMP]

In these cases Fy values are the limit values obtained with
the complete displacement of the quencher Br~ from the micel-
lar surface as illustrated in Scheme 1. The scenario of fluorescence
quenching unproductive NMP displacing the quencher Br~ from
the micellar surface is supported by the evidence that pyrene flu-
orescence in micelle of CTAC (i.e. where Br~ is substituted by Cl~)
is 40% higher than that observed in CTAB and that in the case of
CTAC micelles the enhancement in fluorescence due to AMP is less
than 10% (not shown). Since bromide acts as a quencher, the experi-
mental fluorescence value in absence of NMPs does not correspond
to the true values of the pyrene fluorescence without a quencher
(Fo). Instead it corresponds to FA™, i.e. the fluorescence of sample
without the nucleotide contribution but still in the presence of Br—.

In the case of NMPs (GMP, UMP and TMP) that successfully
quench the pyrene fluorescence (KNMP + 0) we can describe the flu-
orescence behaviour in terms of the pyrene fluorescence in absence
of NMP (but still in the presence of Br—) according to

g 1+ [NMP]KNMP
— 0\ 1+ KNMPINMP](1 + KAPP)

(5)

NMP
where K§IP = 11%5[‘;%] -1

Although developed to describe the influence of UMP and AMP
on pyrene fluorescence in CTAB micelles, the above formulation
holds also for the total series of NMPs explored in the present
work. Actually, Egs. (4) and (5) nicely fit the data of Fig. 3 and
the best fit parameters are listed in Table 1. For all the NMPs the
saturation in their photophysical effect (either quenching either

dequenching) on pyrene fluorescence is consistently described by

adsorption isotherms characterized by Langmuir’s constants of the
same order of magnitude. Independent zeta-potential experiments,
to be described in the next section, fully confirm the adsorption of
NMPs on the micellar wall thus verifying the validity of the binding
isotherm at the basis of the above described treatment.

The comparison between the Stern-Volmer constants measured
in absence of micelles (K, ) and the parameter KA'® reflecting the
quenching efficiency in micelle is interesting. For AMP, the ansatz
KNMP ~ 0 reasonably holds and consistently it acts as a dequencher
of pyrene fluorescence in micelles; on the other hand, K¢,, of CMP
is ten times larger but CMP loading still induces a weaker enhance-
ment of fluorescence in micelles (see Fig. 3). Otherwise, UMP acts
as a quencher in micellar solution although in buffer solution it
has a K¢, that is only twice that of CMP. The order of quenching
efficiency in buffer solutions is not preserved in micellar solutions
where GMP shows a much higher quenching efficiency than UMP
and TMP (see Table 1 and the plateau levels of Fig. 3). From a formal
point of view these results indicate that the Stern—Volmer constants
Kg,, in buffer solution and at the micelle interface are different, but
about the molecular origin of this discrepancy we can only spec-
ulate. The quenching of pyrene fluorescence by NMPs is due to a
photoinduced electron transfer [8] and this is expected to be inti-
mately correlated to proton transfer processes [34]. The presence
of the charged micellar interface could heavily affect the pK;s and
thus the protonation state of the purine and pyrimidine bases. In
addition, for micelles made of cationic surfactants (such as CTAB)
the local pH (at the interface) may be 1-2 units higher than its
value in solution [38] and this of course precludes a simple compar-
ison with the reactivity in buffer solution. Finally we note that the
electric field within the Stern’s layer could strongly influence the
electron transfer reaction. This last point could have some relevance
to explain the high yield of pyrene* quenching by GMP in micelles
because in such a case the electron transfer from the anionic GMP
to the pyrene* located at the cationic micellar surface should be
favoured.

3.3. Zeta-potential measurements

To get insight into the mechanism underlying the NMPs—pyrene
interactions in the micellar system, the role of the positively
charged interface on pyrene fluorescence quenching was investi-
gated by zeta-potential measurements. All the NMPs are anions
and are thus expected to strongly interact with the cationic surfac-
tant. We have previously demonstrated that there is no substantial
difference in micellar size whether the anion added is the purine-
based nucleotide AMP or the pyrimidine-based nucleotide UMP. It
was thus concluded that the opposite photophysical effect exerted
by AMP and UMP was unrelated to any change in the micel-
lar microstructure [29]. The zeta-potential value gives indications
about the potential difference between the dispersion medium
and the stationary layer of fluid attached to the dispersed par-
ticle and thus probes directly the binding of charged species to
the micelles. Fig. 4 shows the electrophoretic behaviour of CTAB
micelles obtained by measuring zeta-potential values as function
of NMPs concentration. In the absence of NMPs the zeta potential
is positive (¢ =+70 mV) as expected for cationic micelles. For all the
nucleotides, the addition of NMPs, results in a drastic decrease of the
initial zeta-potential value and the maximal reduction is reached
at 40 mM of NMPs (the same concentration where the photophys-
ical effect of NMP saturates) thus demonstrating the adsorption
of anionic NMPs at the micellar surface. The adsorption isotherms
probed by zeta-potential measurements of Fig. 4 are well described
by the Langmuir’s isotherm [39]:

C=to+ Coo KL [NMP]

0 T ¥ K [NMP] 6)
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Scheme 1. Schematic representation of the photophysical response due to counter ion switch. The scheme shows that all nucleotides concentrate on the micellar interface
replacing the bromide counter ions. GMP, UMP and TMP lead to a reduction in the pyrene fluorescence intensity because have a quenching efficiency higher than bromide
counter ion. AMP and CMP induced an increment in the pyrene fluorescence because they are less effective than the bromide counter ion. On the top of the scheme the
chemical structures of the complete series of NMPs utilized in this work are shown. The aromatic rings of NMPs with quenching abilities are reported in white while the
aromatic rings of NMPs with dequenching abilities are reported in grey. On the bottom of the scheme the black dashed line refers to the pyrene fluorescence emission spectrum
without NMPs. The grey continuos line refers to the pyrene fluorescence emission spectrum in the presence of NMPs.

where g and ¢ are the zeta-potential values of the micelle without
NMP and after saturation with NMP, respectively and K| is the Lang-
muir’s constant. However, the poor quality of {-values (compared
to the fluorescence data) results in an high uncertainty associated
to the Ky values (around 100%) and to demonstrate the consistency
of the independent zeta potential and fluorescence experiments we
prefer to fit the data to Eq. (6) imposing the K; values obtained from
fluorescence quenching experiments (Table 1) and leaving only &g
and ¢ as free parameters. As shown in Fig. 4, NMP-induced decays
of the zeta potential agree with the adsorption isotherms inferred
by the analysis of fluorescence data reported in Fig. 3. The con-
sistency of the two different sets of measurements validates the
physical ground of the model proposed to analyze the fluorescence
response upon NMP loading. The values of Langmuir’s constant
for different NMPs have the same order of magnitude indicating
that the adsorption to the micellar surface is mainly due to the
contribution of the phosphate moiety; likely through electrostatic
interactions with the cationic surfactant head.

3.4. Steady-state quenching of pyrene by uridine

The results discussed in the above sections suggest different
roles of the NMP moieties on the response of the pyrene fluores-
cence to nucleotides loading. The negatively charged phosphate
group drives the adsorption of NMPs to the micellar surface and
leads to the saturation of the photophysical effects while the prop-
erties of the nucleobases (in the peculiar environment of micellar
surface) dictate the phenomenology of the fluorescence response

(quenching versus dequenching). In order to further confirm the
role of the phosphate group on the observed pyrene* quenching,
we have investigated the effects of uridine (the nucleoside present
on UMP) on pyrene fluorescence. Fig. 5 shows the Stern-Volmer
plot obtained on micellar solutions of pyrene upon loading of Uri-
dine or of UMP. The dependence of the Stern-Volmer ratio on
uridine concentration shows the linear behaviour distinctive of the
Stern-Volmer equation instead of the saturation curve observed
upon UMP loading. The data of Fig. 5 confirm that the saturation
behaviour observed for NMPs is due to the presence of the anionic
phosphate group; uridine has not well-defined binding sites on the
micelles. At low quencher concentration UMP exhibits a quench-
ing efficiency higher than uridine because, due to the electrostatic
driven adsorption, the nucleotide local concentration is higher
than that of the corresponding nucleoside. At high quencher con-
centration (>80 mM) uridine and UMP share the same quenching
efficiency. This evidence rules out the possibility that the pyrene*
quenching by uridine involves only the fraction of pyrene dissolved
in the aqueous bulk because in this case we should still observe the
fluorescence of micellized pyrene.

The present study demonstrates that pyrene quenching
behaviour reflects the specific donor-acceptor relationship of the
fluorophore with the different functional groups of the NMPs
used. Moreover, the quenching model applied emphasizes the
contribution of the counter ion bromide to the quenching mech-
anism. Accordingly, the differences in fluorescence quenching
found in the micellar solution in the presence of NMPs are likely
related to a switch of counterion that takes place in these sys-
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tems and thus reflect changes in the specific micelle-counter
ion interaction. The hypothesized mechanism of the “counter ion
switch” underlying the quenching/dequenching effect of the five
nucleotide-monophosphates studied is depicted in Scheme 1. Both
mechanism of quenching (GMP, UMP, and TMP) and dequenching
(AMP, CMP) are based on the capability of the different NMPs to
dislodge the bromide ions. Noticeably, this experimental evidence
could be helpful in biological issues, since the different types of
interaction between NMPs and the positively charged surfactant
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Fig. 4. Z-potential of 2 mM CTAB micellar solutions at pH 7.5 (10mM Tris-HCl)
loaded with different nucleotide monophosphate. The points represent the experi-
mental values, the curves are the best fit according to Eq. (6) imposing the K| values
of Table 1 (evaluated from the fluorescence data of Fig. 3).
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Fig. 5. Stern-Volmer plots (emission 374 nm; excitation 334nm). FA*/F vs. UMP
(©) and Uridine (v) concentration in a 2-mM CTAB micellar solution at pH 7.5; the
ordinate Fj™" /F represents the ratio between the emission in absence (F/*") and in
the presence of UMP or uridine.

could represent the basis for a suitable method to selectively rec-
ognize the different NMPs in aqueous solutions.

4. Conclusion

In this paper, the quenching efficiencies of pyrene solubilized in
CTAB micellar solution by NMPs were studied. The data presented
indicate that NMPs influence in different way the fluorescence
of micellized pyrene. Remarkably, GMP, UMP and TMP act as
quenchers and AMP and CMP act as dequenchers. The quenching
efficiency follows the scale GMP > UMP > TMP while the dequench-
ing efficiency follows the scale AMP>CMP. As a whole, the data
collected were successfully accounted for by assuming that the
NMPs compete with the surfactant counterion (bromide) for the
surface of the micelle. The present data could also be highly valuable
for sensing applications allowing the use of simple spectrofluori-
metric assays for the determination of species that do not have any
influence on the fluorescence of the micellized probe.
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