
                 
 

Application Note # 202: 
Preparation of APTES-aldehyde glass for protein 
patterning with the Nano eNabler System™ 

 
Introduction: 

Aldehyde-modified 3-aminopropyltriethoxysilane (APTES) can be employed to covalently 

bind amines; or, rather, the exposed amino groups of a polypeptide printed with the Nano eNabler™ 

to borosilicate glass. 

 
Methods: 

Laser-etched borosilicate glass slides cut into 2 x 2 cm sections are cleaned in a sonicator 

alternating 2 cycles of filtered deionized water and absolute ethanol each for 30 min. The glass is 

blown dry using particle-free, dry nitrogen gas. Chips are oxidized for 60 min in a UV/ Ozone 

ProCleaner™ (BioForce Nanosciences) immediately before chemical modification.  

The aldehyde-modified aminopropyltriethoxysilane (APTES) surface is created by vapor 

deposition.  Cleaned chips are arranged at the outer edge of a 15 cm glass Petri dish. The cap 

cover of a microfuge tube containing 50 µl of APTES is placed centrally and the closed dish 

incubated at 60º C for 2 h.  The cap cover is removed from the Petri dish and the closed dish is 

incubated at 100º C for 16 h. 

Cooled chips are immediately immersed in 6% glutaraldehyde in phosphate buffered saline 

(PBS) {10 mM phosphate and 137 mM NaCl} at pH 7.2. Care needs to be taken to submerse the 

chips as the APTES surface is highly hydrophobic and the chips will “float” on the glutaraldehyde 

mixture.  Following a 2 h incubation at room temperature, the chips are individually rinsed with 0.2 µ 

filtered, deionized water, dried in a stream of particle-free, nitrogen and stored at 4-8ºC. 

Surface roughness of the APTES-aldehyde surfaces is 0.2-0.3 nm RMS as determined by 

atomic force microscopy.  

 
Caveats: 
•  Tris contains a 1° amine—do not use tris buffered proteins on this surface 
•  Because the proteins are covalently bound, do not use this surface for applications 

requiring diffusion of a protein signal. 
•  Technique modified from: Tan, W. and Desai, T. A. “Layer by layer microfluidics for 

biomimetic three dimensional structures”. Biomaterials. 2004 Mar-Apr;25(7-8):1355-64. 
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