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exposed them to two
permanent magnetic fields
(high, low), with and
without nano particles, to
mimic gravity shifts. This
allowed us to record
neural activity and explore

with boxplots and
overlaid data
points. The 24 h
High Mag group
displays greater
variability and
more negative
amplitudes than
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Figure 9 : Neuronal spike rates across
conditions using box plots with overlaid data
points. Spike rates were low in the Baseline and
NMP No Mag groups, but increased—especially
in the 24hr Low Mag group—suggesting low-
intensity magnetic field exposure may enhance
neural excitability.
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Figure 4: a. A graph of the raw unprocessed signal recorded from the Multichannel recording station. b. Graph
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experiencing 1g. How rapidly do
neurons show electrophysiological changes
when their environment is changing?
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how gravity-related forces of the signal filtered using MATLAB®. We used bandpass filters to keep the frequencies between 300 Hz and : other groups.
mav affect brain function 400 Hz. c. Time-continues signal form indicating a singular spike detected from the graph shown under b. d. T
y ' Figure 1: Main Question Raster plot shows detected spikes from all 63 micro electrode channels. e. Histogram plot shows
accumulated spike count per second interval.
1. Dissociated embryonic rat cortical neurons (€RCNs)  oesroo o e Sum mary of Results

cultured on 60-electrode MEAs

2. After 12 days in vitro, half of the cultures were treated with
iron oxide nanoparticles (10 ug/mL). The groups without
nanoparticles served as control groups to assess
mechanical force.

3. Magnetic force fields generated using 1.27 cm x 1.27 cm
neodymium magnets

4. Two-phase exposure: cultures experienced either high
(0.563 T) or low (0.036 T) magnetic fields, then switched

5. Spontaneous neuronal activity recorded using the
MEA2100 system

6. Spike rate and amplitude analyzed to assess effects of
magnetic field transitions

Low Magnetic field  High Magnetic field . Spike amplitudes remained consistent across all conditions, but began to

show greater variability and increased negativity in the 24hr Low Mag, with
» <3 the largest and most variable amplitudes in the 24hr High Mag condition
n® (Fig. 4)

Y - L « Spike waveforms in the 24hr High Mag condition displayed a significantly
different shape, with both a larger peak-to-peak amplitude and a broader
duration.

« Baseline, NMP No Mag, and 24hr No Mag groups showed similar neural
activity patterns; indicating that neither time nor NMPs alone significantly
alter spike characteristics.
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