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Modifications of fluorescent SAMs: When beginning with DPN experiments, an experimental 

problem with the fluorescent SAMs prepared by following the original protocol came to light. 

Figure S1 shows a bright horizontal line in the center of the fluorescence image of TMH SAM. This 

enhancement was attributed to an artifact caused by continuous illumination of the SAMs with the 

488 nm laser light during the intro-scanning procedure. During this process, the AFM tip is scanned 

over a line several times while the electronic offset signal is adjusted to compensate for the tilt of 

the substrate. We conjectured that the anomalous fluorescence enhancement might result from the 

dequenching of closely-packed fluorophore molecules on the top of the fluorescent SAM. By 

scanning with the laser light, some self-quenchers were likely removed by photobleaching and 

consequently resulted in fluorescence enhancement. To prevent any influence on the analyses of 

DPN results, modifying the original protocol for preparing sensing SAMs was necessary. TM 

SAMs prepared in TAMRA solution with different concentrations were examined by intro-scanning 

of laser light for two minutes displayed in Figure S2. Only the monolayers prepared in TAMRA 

solution of 0.01 mM did not exhibit the undesired effect. Figure S3 depicts the fluorescence time-
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trace measurements in the excitation focus of a TM SAM prepared in TAMRA solution of 0.03 

mM. An obvious increase of fluorescence intensity was observed in the initial 4 seconds followed 

by a decrease in the next 55 seconds. Such a profile was not observed from the monolayers prepared 

at the fluorophore concentration of 0.01 mM.   

Testing the sensing ability by µCP: In order to inspect if the modified SAMs still retained their 

ability to sense metal ions, µCP experiments were performed. Figure S4-(a) and (b) depict 

fluorescence images of TM substrates prepared at different TAMRA concentrations after 

microcontact printing with Ca2+ and Cu2+ (perchlorate salts, 10-1M, acetonitrile). The enhancing and 

quenching effects by printing Ca2+ and Cu2+ respectively correspond to the ones published 

previously.[28],[31] The µCP results show that the modified SAMs are still capable of sensing cations 

and there is no conspicuous difference between the monolayer prepared from different 

concentrations of fluorophore solutions. According to the test experiments, fluorescent SAMs 

prepared at 0.01 mM were chosen for dip-pen nanolithography experiments.   

 

Figure S1.  Fluorescence image of a TMH substrate prepared by following the original protocol. 

The bright line shown in the center of image was induced by continuous illumination with 488 nm 

laser light during the initial intro-scanning process. Dark areas in the figure are attributed to 

contaminations or defects.    
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Figure S2.  Fluorescence image of TM SAMs prepared in (a) 0.07 mM, (b) 0.05 mM, (c) 0.03 mM, 

(d) 0.01 mM TAMRA solutions were obtained by AFFM after continuous illumination with 488 nm 

laser light for two minutes during an intro-scanning routine. The effect of initial enhancement of 

fluorescence intensity was only observed in (a), (b) and (c). 

Figure S3. Fluorescence timetrace in the excitation focus of a TM SAM prepared in 0.03 mM 

TAMRA solution. The fluorescence signal was recorded by an avalanche photodiode (APD) for 60 

seconds.  

 

 

Figure S4. Fluorescence microscopy images of TM SAMs prepared at different TAMRA 

concentrations onto which (a) calcium metal ions and (b) copper metal ions were micro contact 

0.07 mM 0.01 mM 0.07 mM 0.01 mM 
a) b) 

a) b) c) d) 
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printed with PDMS stamps. The fluorescence enhancment and quenching caused by calcium and 

copper metal ions respectively correspond to results previously published.[29] 
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Catch Phrase : Metal ions patterns on glass by DPN 

 

Dip Pen Nanolithography has been used for the patterning of metal ions on fluorescent self-assembled monolayer-

coated glass slides (SAMs). The use of an atomic force fluorescence microscope (AFFM) and the sensing properties of 

the fluorescent SAMs permit writing and immediate visualization of sub-micrometer scale metal ions patterns on glass.  

 


