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This study examined the activity of acute brain slices and excised retinae loaded
with calcium indicators up to 24 hours post tissue dissection. Collected slices were
incubated for varying periods using the Braincubator, which regulates pH,
temperature, carbogen flow, and continuous fluid decontamination to precisely
mimic the physiological levels exhibited in the brain. Calcium dynamics were
analyzed using Fura-2 AM and Fluo-4 AM dyes.
In order to compare between groups, cells were classified into three categories
based on calcium signaling: Loaded Cells (LC), Spontaneously Active Cells, and
Evoked Cells. The LC portion remained stable across all slices over 24 hours,
indicating dye and membrane integrity. Furthermore, there were no significant
differences in the percentage of spontaneously active cells or their calcium event
frequency between slices imaged at <4 hours and >24 hours post-slicing. Similarly,
evoked calcium responses following KCl or glutamate stimulation were comparable
between short- and long-term incubated slices, confirming the presence of
functional voltage-gated calcium channels within tissue sections.
In retinal wholemounts, papain digestion was used to remove the inner limiting
membrane for better dye loading. Retinal tissue from rd/rd mice demonstrated
stable spontaneous and evoked calcium activity over 24 hours, with comparable
fluorescence responses and calcium recovery dynamics. These results confirm that
calcium signaling and second messenger systems remain intact in both brain
slices and retinae for at least 24 hours post-slicing.

BRAINCUBATOR – ACUTE NEURONAL TISSUE



STABILITY OF CALCIUM DYNAMICS IN ACUTE BRAIN SLICES
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RETINAL CALCIUM SIGNALING INTEGRITY



The stability of calcium signaling in both brain slices
and retinae maintained in the Braincubator suggests
that acute preparations can be used for extended
periods without compromising data quality. This is
particularly relevant for studies requiring prolonged
observation of neuronal function, pharmacological
testing, or dynamic assessments of synaptic plasticity.
The observed consistency in spontaneous and evoked
calcium responses supports the use of prolonged
incubation as a viable approach for maintaining tissue
viability, reducing variability, and increasing the
reproducibility of experiments.
Overall, our findings provide strong evidence that acute
neuronal tissue preparations can remain
physiologically viable for at least 24 hours under
optimized incubation conditions. This extended
viability enhances the feasibility of long-term ex vivo
studies and contributes to more reliable interpretations
of neuronal and glial function over time.

IMPLICATIONS FOR LONG-TERM EX VIVO STUDIES

Precisely regulates
pH, temperature,   

and media

Tissue viability up to
36hrs

Halve the number of
animals sacrificed



METHOD – STANDARD CONTROL VS BRAINCUBATOR
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