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Materials. The molecule (1-mercapto-undec-11-yl) penta(ethylene glycol), 

HS(CH2)11(OCH2-CH2)6OH (OEG) was synthesized as described.[S1] Fibronectin was 

purchased from Sigma (Sigma-Aldrich Chemie GmbH, Schnelldorf, Germany). Fibronogen-

Alexa 488, CellTracker Green and CellTracker Orange were from Molecular Probes 

(Invitrogen GmbH, Karlsruhe, Germany). Ruthenium hexamine chloride (III) [Ru(NH3)6]Cl3 

was from ABCR (ABCR GmbH & Co. KG, Karlsruhe, Gremany). Potassium bromide, 

K3Fe(CN)6, K2HPO4, NaH2PO4, KCl (Sigma, Steinhein, Germany) were used. All chemicals 

used were of analytical grade. 

Cell culture. Human fibroblasts, cell line NHDF-P C1250, from from PromoCell 

(Heidelberg, Germany) were used. Monolayer cultures (passage 9-15) were cultured in 

Quantum 333 Medium (PAA, Cölb, Germany) The cells were grown at 37 0C in an 

atmosphere of 5 % CO2/ 95 % air with more than 95 % relative humidity. 

Characterization of the modified OEG monolayers. The transformation of the OEG 

monolayers were characterized by scanning electrochemical microscopy (SECM).[S2] It has 

been found that the permeability of the monolayer is uniformly increased after the Br2 

treatment. Based on the difference of permeability, the patterned monolayer was imaged by 

SECM in feedback mode using [Ru(NH3)6]
3+ as the mediator. The working solution was 0.1 

M phosphate buffer solution (pH 7.4) containing 1.0 mM [Ru(NH3)6]
3+. The images were 

obtained by translating the UME horizontally at a translation speed of 10 µm/s while reducing 

[Ru(NH3)6]
3+ at ET = -0.4 V. As shown in Figure S1(a), the diffusion of the [Ru(NH3)6]

2+ to 

the underlying gold substrate was effectively blocked by the unmodified OEG monolayer due 

to the low permeability. When the UME moved to the modified region of the monolayer 

(Figure S1, b), the increased permeability allows [Ru(NH3)6]
2+ to penetrate through the 

monolayer and reach the gold surface where [Ru(NH3)6]
2+ is oxidized back to [Ru(NH3)6]

3+. 

The regenerated [Ru(NH3)6]
3+ diffuse back to the UME and thus caused an increase of the 
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reduction current at the UME, the so-called positive feedback.[S2] The bright part in the image 

(Figure 1a) indicate a higher reduction current, namely a higher permeability.  
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Figure S1. Schematic for the SECM feedback imaging of the modified OEG monolayer using 

1 mM [Ru(NH3)6]
3+ as electron mediator in 0.1 M PBS buffer (pH 7.4). (a) Negative feedback 

was obtained with OEG monolayer. (b) Positive feedback was obtained with modified region 

of the monolayer due to the increased permeability. ET = - 400 mV, rT = 25 µm, d = 5 µm, 

translation speed =10 µm/s. 
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