Investigating the Suitability of a Polypyrrole-Cellulose Nanofiber-Agarose
Composite as a Novel Attachment Factor for Neural Organoids
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Figure 1: Overview of the Polymer Synthesis, Characterization, and Organoid Action Potential Recording Processes
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Images of the composite after
enzymatic degradation. Images
taken at 4x Magnification of the
same marked area. “After”
image taken after 30 minutes of
incubation in 1 mL of 1 mg/mL
Cellulase Solution

Figure 2- Bode Plots of the solution impedance of the Polypyrrole-Agarose blend (left) and the cellulose nanofiber-polypyrrole-

agarose composite (right). Operating frequencies are expected to be between 10° and 102 Hz. At these frequencies, the composite is
resistive. Based on this lack of observed conductance, it was deemed moot to test the cell adhesion capacities of and viability of

cells in contact with the attachment factor. Also included are reference Bode plots for laminin, the current attachment factor of choice, and for
a gold electrode. The laminin data was taken from Impedance characterization and modeling of electrodes for biomedical applications

(Franks 2005) . The gold electrode data was taken from Carbon nanotube modified microelectrode array for neural interface (Vafaiee 2021.)

Plot data was extracted via WebPIlotVisualizer.
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1. The current approach to manufacturing the attachment factor produces a composite which can
be degraded by celluase, but is resistive at operating frequencies.

2. The Stein Lab will be revisiting the manufacturing process in collaboration with the Bai Lab, in
order to produce a material with the desired conductivity, allowing for phase 3 to be performed.
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