This journal is © The Royal Society of Chemistry 2005

Electronic supplementary information (ESI) for Journal of Materials Chemistry

A combinatorial approach to surface-confined

cations sensor in water

Rebecca S. Zimmerman, Lourdes Basabe-Desmonts, Frederieke van der Baan, David N. Reinhoudt,

Mercedes Crego-Calama*

Department of Supramolecular Chemistry and Technology, MESA" Institute for Nanotechnology,

University of Twente, P.O. Box 217, 7500 AE Enschede, The Netherlands
Supplementary Material

Example of fluorescence spectra of two different monolayers in presence of analytes

Two examples of typical fluorescence emission spectra of the layers in the presence of analytes are
shown below (figure 1)

CA layer with HgCl, at pH 7.0 in 0.1M HEPES DA layer with CuCl, at pH 7.0 in 0.1M HEPES
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Fig. 1 : Left : Spectra of CA layer in 0.1 M HEPES solution (a), after 3 min. (b), after 5 min. (c), in 10

M aqueous solution of HgCl, (d), 3 min. later (e), and spectrum of the residual solvent after removal of
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the layer from the fluorescence cuvette (f). Right : Spectra of DA layer in 0.1 M HEPES solution (a),
after 5 min. (b), in 10 M aqueous solution of CuCl, (c), 3 min. later (d), and spectrum of the residual
solvent after removal of the layer from the fluorescence cuvette (). Units of the y axe are counts per

second (cps).

Error analysis

A detailed statistical error analysis of the fluorescence responses at 10 M analyte concentration is

shown below in table and graph format.

10 Min 0.1M HEPES with chloride metal salts

DA CA TMA
ca&® Go* Cu* Hg” ca* Co* Cu* Hg" ca® Go* Cu* Hg”
-15.0 -5-5.0 -16.0 -2.0 -30 430 -80 90 -160 2.0
-11.0 -150 -450 -350 -3.0 00 400 250 50 -21.0 -47.0 -21.0
0.0 -70 -520 -250 -30 -20 350 -160 0.0 -160 -51.0 4.0
-7.0 0.0 0.0 -0 -66.0 5.0
3.0
50
Avg 8.7 -11.0 -50.7 -253 Avg -38 -13 393 -163 Avg 35 -188 -54.7 5.0
Avg Dev 58 40 3.8 6.4 AvgDev 16 13 29 58 Avg Dev 3.5 2.8 7.6 53
DS cs TMS
Cca® Co* cCu” Hg” ca® Co* ©u Hg” ca® Co* Cu* Hg”
-19.0 -36.0 -20 -100 =300 30 0.0 -6.0 -25.0 20
4.0 -160 -460 -410 -6.0 0.0 270 -140 $50 -100 -11.0 23.0
-16.0 -90 -360 -130 0.0 00 240 -60 3.0 0.0 -16.0 11.0
-17.0 -140 -480 -190 20 -40 380 -1.0 -120 -14.0 11.0
-20.0 4.0
170 -11.0
Avg 123 145 -430 -243 Avg 15 35 298 57 Avg 08 -70 -165 67
Avg Dev 56 30 53 9.4 AvgDev 25 35 43 58 Avg Dev 2.3 4.0 4.3 83
DU cu TMU
Ca® GCo* cCu* Hg” Ca* Co* Cu* Hg” Cca® Co* cu* Hg”
-17.0 -11.0 -270 -270 0.0 -70 250 -70 2.0 -20 14.0
7.0 -140 -550 -280 -70 -21.0 330 210 40 50 -17.0 80
-16.0 -150 -350 -100 30 -190 360 -70 3.0 -2.0 -41.0 3.0
-15.0 200 -380 -140 00 -21.0 240 -20 -20.0 4.0
-9.0
-19.0
Avg -138 -150 -388 -178 Avg -10 -170 295 -93 Avg 0.3 03 -26.0 58
Avg Dev 3.4 25 8.1 6.8 AvgDev 3.0 5.0 5.0 59 Avg Dev 2.9 3.1 10.0 53
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Fluorescence Response and Average Deviation of Measurements at pH
7.0 (HEPES)
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Stabilization studies

Examples of the initial fluorescence emission studies of the stabilization of the fluorophores on the
monolayer. Spectra of the self-assembled monolayers (SAMs) TMA, CA and DA (figure 2). The
layers were inmersed in 0.1 M HEPES solution and the spectra were recorded at 0, 3, 5, 10, 15 min. for
layers TMA and CA. For layer DA two additional spectra were done at 30 and 60 min. The
fluorescence signal of the layer is constant in time and after removal of the funtionalized slide from the

spectrofluorometer cuvette negligible fluorescence signal is detected on the residual solvent.

TMA layer stability at pH 7.0 in 0.1M HEPES
CA layer stability at pH 7.0 in 0.1M HEPES
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DA layer stability at pH 7.0 in 0.1 M HEPES
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Fig. 2 : Fluorescence emission spectra of the TMA, CA, and CA SAMs inmersed in HEPES 0.1 M after
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0, 3,5, 10, 15 min for layers TMA and CA, and after 0, 3, 5, 10, 15, 30 and 60 min. for layer DA.
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