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Electrospun nanofibrous membranes are of
particular interest due to their very large surfaoea
structured. To date, we have demonstrated that
fluorescence based sensors fabricated by eleatrggia
fluorophor containing polymer, can have 2-3 ord#rs
magnitude higher sensitivities than those from icoaius
thin films of the same sensing matefilere we report
an extension and further improvement of the sefitsits
of these sensors by a unique combination of
electrospinning with electrostatic layer-by-layer
deposition (ELBL) to modify the surface of the
nanofibrous membranes with a fluorescent conjugated
polymer.

To fabricate these sensors, cellulose acetate (CA)
electrospun nanofibrous membranes were first pegpar
Then the negatively charged fluorescent conjugated
polymer, hydrolyzed poly[2-(3-thienyl)ethanol buyox
carbonyl-methyl urethane] (H-PURET), was
electrostatically assembled onto the surface of2the
electrospun nanofibrous membrane using poly(allif@m
hydrochloride) (PAH)s the polycation (figure 1).

The morphology of an electrospun membrane of
CA is shown in Figure 2. The diameters of the bheere
approximately 100 to 300 nm. The quenching behavior
of these sensors to metal ions’Fend Hg" were studied
by the measurement of the fluorescence spectizeof t
sensing films as a function of different concemtrat of
the quenchers as shown in Figure 3 fot" F8imilar
behaviors were observed for HigFor quencher
concentrations in the range of 31 10" mol/l, linear
plots between concentration of quencher aficate
obtained showing a Stern-Volmer relationship, wiit&
Stern-Volmer constants (§ 5.79 x 16 M™* and 5.67 x
10°M™ for Hg?* and F&" respectively. The detection
limits were in the range of a few to tens partshpkion.

In summary, we have developed highly sensitive
nanostructured sensing surfaces for metal iofi" @ed
Hg?") detection by combining electrospinning and ELBL
self-assemblyechniques for sensdabrication.The
localization of a conjugated polymeric fluoresce to
the surface of an already high surface area namofi
membrane minimized the amount of inactive (embejlded
fluorescent indicator, and resulted in significantl
improved sensitivities compared to similar systéms
which the fluorescent polymer was dispersed through
the electrospun nanofibers. This approach is mdhe
versatile and expected to find wide applicationdois
the development of new optical sensors.
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Figure 1. Schematic representations of a H-PUREHPA
thin layer structure on CA electrospun fiber sueféoot
scaled)

Figure 2. SEM image of the electrospun membrane
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Figure 3.Fluorescence emission spectra of the sensing
film with varying F€* concentration.



