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Fig. S1 | Fabrication of a SCEA. a, Schematics showing the fabrication steps of the CNT/Au
electrode array. b, Schematics showing the method used for nitinol actuator shaping. ¢, Schematics
showing the bonding and compression of the CNT/Au array and nitinol complex. The nitinol shape

actuator was attached to the backside of the CNT/Au array using polyethylene oxide (PEO)



solution, and remained on the backside of the array throughout the deformation process, as

depicted in the figure.

Fig. S2 | Deployment of a SCEA in vitro. The SCEA was placed on the surface of an agar gel

surrounded by 37°C saline. Scale bar, 3 mm.
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Fig. S3 | Comparison between SCEAs and pure Au electrode array on impedance change
after one shape transformation cycle (sheet to strip, and then back to sheet). Both types of
electrodes had circular active sites with a diameter of 250 um. The box plots show the median and
quartile range, and the whiskers denote 1.5x the interquartile range. n=72 from 5 Au electrodes,

n=72 from 5 CNT SCEAs.
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Fig. S4 | Mesh SCEA design. The pattern of CNT/Au layer and Parylene substrate is shown in

pink and black, respectively. Scale bar, 1 mm.
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Fig. S5 | Representative T2-weighted MRI images of a rat brain at different time points after
the implantation of a mesh CNT/Au electrode array through conventional craniotomy.
Images were acquired at 1, 2, 4 and 8 weeks postimplantation. The red dotted line indicates the

position of the mesh CNT/Au electrode array. Scale bar, 5 mm.
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Fig. S6 | Representative DCE-MRI images of a rat brain at different time points after the
implantation of a mesh CN'T/Au electrode array through conventional craniotomy. The time
on top of the MRI images shows the time when the MRI images were acquired in each
measurement. Baseline T2 images were acquired at 1 min. The bolus injection of the CA at 2 min
was associated with a reduction in signal intensity throughout the brain. The red dotted line shows
the position of the CNT/Au mesh array. The yellow arrows point to locations with meningeal

enhancement. Scale bar, 5 mm.



Fig. S7 | Deployment of a SCEA under the dura mater in a beagle brain. The pictures were

taken at different time points during the deployment. Scale bar, 5 mm.
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Fig. S8 | Expanded schematic view of the layered structure of the Ni-SCEA. The nickel layer
was placed between the bottom SUS layer and the Parylene substrate with the same pattern as the

CNT/Au layers and with a thickness of 100 nm.



