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INTRODUCTION: Biophysical cues provided by 

extracellular matrices could modulate many 

cellular activities. The investigation of neuron-

material interface is very crucial for the tissue 

repair and regeneration1,2. Silicon is a kind of 

cheap and universal electrode material with good 

biocompatibility. Here we fabricated two silicon 

substrates with continuous topography and 

investigated the neuronal outgrowth behaviour. 

METHODS: 3D submicro- and micro- silicon 

substrates were obtained by the chemical etching 

process. Briefly, the cleaned silicon substrates 

were transferred to a 70℃ etching solution 

containing 30 mM of AgNO3 and 4.9 M of HF for 

different times (15 min and 30 min). Finally, the 

etched samples were ultrasonically treated with 

30% HNO3 aqueous solution and ultrapure water. 

After sterilization, silicon substrates were treated 

by the coating solution (100 µg/mL poly-L-Lysine 

and 20 µg/mL Laminin) for 3 h at 37℃. 

Successively, substrates were washed several 

times with PBS, and dried with N2 stream for cell 

culture. 

Primary cortical neurons were then seeded on 

substrates at a final density of 2.5×104 cell/cm2. 

All experiments were approved by the Medical 

Ethics Committee of Xi’an Jiaotong University. 

RESULTS: The morphologies of substrates were 

characterized by scanning electron microscopy 

(SEM). Different etching times resulted in specific 

submicro- and micro- substrate features. They all 

looked like volcanic rocks with continuous grid 

structures. The average grid lengths of submicro- 

and micro- topographic substrates are 0.783±0.186 

μm and 3.099±0.536 μm, respectively. The 

average depths are about 2 μm and 5 μm for two 

substrates. 

Neurons grew well on these silicon substrates with 

continuous topography. Neurites emerged from the 

soma and polarized into the axon and dendrites. 

SEM images was shown in Fig. 1. Somas preferred 

to grow on the low land region of the substrate 

especially. Under the high resolution (Fig. 1c and 

d), it can be seen that there is great difference in 

the distribution of filopodia from the axon shaft on 

two kinds of substrates. Statistical results 

demonstrated that the filopodia was shorter and 

fewer in the substrate with submicrotopography 

than in the substrate with microtopography. By the 

Piezo-1 inhibition experiment, we found that the 

stretch-activated ion channel Piezo-1 may be 

involved in the sensing of topography. 

 

Fig. 1 SEM images of neurons on silicon 

substrates with submicro-(a) and micro- (b) 

topography. Filopodia from the axonal shaft on 

silicon substrates with submicro-(c) and micro- (d) 

topography. 

DISCUSSION & CONCLUSIONS: Neuronal 

outgrowth behaviours were affected by silicon 

substrates with continuous submicro- and micro- 

topography features and the potential mechanism 

may be due to the stretch-activated ion channel 

Piezo-1.  
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