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1. Solar cell fabrication and characterization

Nanocrystalline TiO2 thin films (5 µm in thickness) were prepared on conducting

glass substrates TEC 15 (purchased from Hartford Glass Co. Inc) using the doctor blade

technique, as previously reported.[1] An adhesive tape strip on the conductive glass

determines the film thickness. These films were sintered in air at 450 °C at a rate of 20

°C/min for 30 min and were stored in a vacuum desiccator in the dark until required for

use.



Dye attachment on the nanocrystalline titania was achieved by immersing (overnight)

the semiconductor films (still hot) into the corresponding solutions of the 1-α-CD

(ethanol) or 2 (DMSO) complexes, respectively. After their sensitization, the dye-coated

electrodes were taken out of the solution, washed thoroughly with ethanol to remove

any physisorbed dye (in excess), shortly dried under a stream of dry argon and used as

such for photovoltaic measurements. Photovoltaic data were measured using a 300 W

Xenon lamp that was focused to give 1000 W/m2, the equivalent of one sun at AM 1.5,

at the surface of the test cell (the working electrode had an illuminated surface of 0.16

cm2).

2.  Linear sweep voltammetry

Linear sweep voltammetry was conducted on a simple sandwich device where the

electrolyte was enclosed in between two platinized conducting glass electrodes which

are held apart at a distance of about 50 µm. The electrolyte was prepared by dissolving

LiI and I2 in DMSO giving a final concentration of 1M LiI and 0.1M I2 and this was

followed by the addition of the corresponding dyes. The system was polarized at a rate

of 10 mV/s and the voltage was swept to 0.75 V.

3. Absorption spectra of 1-α-CD (- - -) and 2 (___)

Figure S1. Absorption spectra of 1-α-CD (- - -) and 2 (___) complexes in H2O



4. Corrected emission spectra of 1-α-CD (-----) and 2 (___)

Figure S2. Corrected emission spectra of 1-α-CD (-----) and 2 (___) (H2O,  λexc  = 450

nm, all solutions have an absorption of 0.1 at this wavelength).

5. Lifetime and quantum yield measurements for 1-α-CD and 2

Lifetime / ns Quantum

Yield

Aerated Degassed

1-α-CD 510 729 0.034

2 438 593 0.026

2 / MeOH 409 1023

Table S1: Lifetime and quantum yield measurements for 1-α-CD and 2 in H2O except

where indicated.



6. Emission titration of 1-α-CD

I−/I3
− was prepared by dissolving LiI (1.3 mmol) and I2 (0.13 mmol) in acetonitrile (25

cm3) so that the overall concentration of I3
− was 5 ×  10-3 M.  Microlitre quantities of this

stock solution were added to a cuvette containing 1-α-CD or 2 (1 ×  10-5 M) and the

emission spectrum obtained on excitation at 470 nm.

7.  Solar cell experiment at lower redox couple concentrations

In order to demonstrate improved dye regeneration, solar cell experiments with the

composite polymer electrolyte (PEO/TiO2/I
−/I3

−)   with very low I−/I3
− concentration (ten

times lower) were performed. The results are reported on Figures S3 and S4.

Figure S3. Photocurrent density – photovoltage characteristic curve of Ru(II) 1-α-CD

dye with ten times lower I−/I3
− concentration.



Figure S4. Photocurrent density – photovoltage characteristic curve of Ru(II) 2 dye

with ten times lower I−/I3
− concentration.
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