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Materials. N-methyl-N’-undecanoic acid-4,4’-bipyridinium (1) and N-methyl-N’- carboxyethyl-4,4’-bipyridinium (2) were synthesized as described before.1 All other chemicals including 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDC), 4-(2-hydroxyethyl)piperazine-1 ethanesulfonic acid sodium salt (HEPES) and mercaptoethanol were purchased from Aldrich and used as supplied. Ultrapure water from Seralpur Pro 90 CN source was used in all the experiments. 
Modification of electrodes. Glass supports (TF-1 glass, 20(20 mm) covered with a Cr thin sublayer (ca. 5 nm) and a polycrystalline Au layer (ca. 50 nm) supplied by Analytical-(System (Germany) were used as conductive supports. These electrodes were modified with a monolayer of mercaptoethanol by soaking of the Au surfaces in 0.1 M mercaptoethanol aqueous solution for 1 hour. Then the electrode surfaces were thoroughly washed with water and reacted with 1(10-3 M solution of N-methyl-N’-undecanoic acid-4,4’-bipyridinium (1) in 0.1 M HEPES-buffer in the presence of 5(10-3 M EDC for 10 minutes. Similarly, the mercaptoethanol-functionalized electrodes were reacted with N-methyl-N’- carboxyethyl-4,4’-bipyridinium (2). The Au-electrodes modified with (1) or (2) were washed with water and used for electrochemical (cyclic voltammetry and chronoamperometry) and contact angle measurements. 

Electrochemical measurements. Cyclic voltammetry and chronoamperometric measurements were performed on the modified Au-electrodes (electrochemically active area 0.35 cm2) in a conventional electrochemical cell consisting of a glassy carbon counter electrode and a saturated calomel reference electrode using an electrochemical analyzer (EG&G model 283) linked to a computer (EG&G software 270/250). The electrochemical measurements were performed in 0.1 M phosphate buffer solution, pH 7.0, under Ar. 

Contact angle measurements. Static contact angle in situ electrochemical measurements were performed on the modified conductive surfaces using a CAM2000 optical contact angle analyzer (KSV Instruments) and an EG&G, Model 283 potentiostat.  A thin silver wire (( = 0.1 mm) and a platinum wire (( = 0.1 mm) were introduced into an aqueous droplet containing 0.1 M phosphate buffer, pH 7.0 and used as a quasi-reference electrode and a counter electrode, respectively. The potentials were measured vs. the quasi-reference electrode, which was calibrated vs. a saturated calomel electrode (SCE), and then the potentials were recalculated vs. the SCE. The images of the droplet were recorded at different potentials applied on the modified conductive support. To extract the precise contact angle values, the droplet images were fitted using the Young-Laplace equation.2
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