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• Neural interfaces continually feature smaller and softer electrodes 
to limit harmful tissue responses such as the foreign body response. 
This leads to increased difficulty of successful cortical insertion

• Multi-microwire electrode arrays are especially susceptible to 
electrode bending and spreading during insertion due to their small 
radially symmetrical cross-section

• A modular insertion device and method was designed for use with 
multi-microwire electrode probes, which simultaneously decreases 
insertion spread while decreasing insertion force

E = Youngs Modulus

I = Cross-sectional Area Moment of Inertia

L = Unsupported Column Length
K = Column Effective Length Factor

• Increase in critical buckling force 
was achieved through use of an anti-
buckling (AB) plate, which guides 
and supports the electrode during 
cortical penetration

• Probe body and AB plate 
constrained to only allow translation 
in the z-axis, further stabilizing the 
electrode

• Familiar and ergonomic syringe 
form factor chosen for piston 
actuation device, with reloadable 
two-part tip ideal for research 
applications

• Instron micromanipulator was 
used for controlled insertion 
(600μm/s) of mock probes into 
0.6% by weight agarose gel 
phantom to a depth of 4.5mm

• Insertion force was recorded 
using a 10g precision loadcell, 
accurate to 50μN, with peak 
force extracted for analysis

• Inserted probes were then 
driven manually to full depth 
(7mm) and agarose gel wells 
were taken for optical inspection

• Electrode tip spread and 
average depth of insertion were 
optically measured with a digital 
microscope

• Tip spread defined by min 
circle that encompasses all 8 
electrode tips, while insertion 
depth by average distance of 
tips from gel surface

• Mean maximum 
insertion force for the 
device inserted AB 
probes was shown to 
be significantly lower 
than that of both free 
and sucrose coated 
probe types

• Device inserted AB 
probe types were also 
shown to result in 
significantly less 
electrode tip spreading 
and a larger insertion 
depth than the free 
probe type, while not 
performing as well as 
the sucrose coated 
probes with regard to 
tip spreading

• PCB prototyping of 
both probe body and 
AB plate components

• Semi-automated 
assembly device in 
development

Recent Work

• Mock probes for 
prototype validation 
were constructed from 
laser cut acrylic disks 
and 50μm diameter 
niobium microwire 
electrodes

• Overall dimensions 
were chosen to 
simulate the target 
dimensions of the NGNI 
probe (~4mm diameter 
body with eight 7mm 
long electrodes)

• Three distinct mock probe types were 
constructed for testing: a) one with free, 
unsupported electrodes, b) one featuring the 
aforementioned sliding AB plate, and c) one 
with sucrose coated electrodes. 

• Type (c) was used as a benchmark for the 
gold standard in current electrode stiffening 
techniques, while type (a) was used as a 
control with no form of electrode support.
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