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In vitro electrical stimulation

• Electrical stimulation with direct contact (a), (semi-)capacitive coupling (c / b)

• Alternative: Differentiate between faradaic and non-faradaic stimulation depending on 

whether electrons are transferred between the electrode and electrolyte.

❖ Electric field strength (𝐸) usually reported, but not measured.

❖ Electrical input variables such as current (𝐼) or voltage (𝑈) not reported.

➢ Main issues regarding the replicability of published electrical stimulation experiments, 

for generating input for computer simulations and for understanding the effects of 

electric fields on cellular mechanisms.
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Documentation standard for repeatability of 
experiments and usability of data

What we have:
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(semi)automatically informed manually informed
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experiments and usability of data

What we want:
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Documentation guideline and template

• Adaptation of the Minimum Information about a Cellular Assay (MIACA) guideline:

o Extended with

• Contributors;

• Reagent's use concentration as well as the reagent's storage and use 
temperatures;

• Electrical Component (electric appliances are included in Instrument part)

• Electrical Stimulation Device;

• Pre-Treatment (PreTR) section.

o Added “Steps” to “Pre-Treatment”, “Treatment”, and “Post-Treatment” sections

➢ Template for documenting electrical cell stimulation experiments

• Published at EMBC Conference and refined since then
[Budde, K., Zimmermann, J. et al. "Requirements for Documenting Electrical Cell Stimulation Experiments for Replicability and 
Numerical Modeling." 41st Annual International Conference of the IEEE Engineering in Medicine and Biology Society (EMBC). IEEE, 
2019.]

• Application of our template for electronic lab notebooks (elabFTW) for an in-vitro
experiment of electrically stimulating mouse neural stem cells
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http://miaca.sourceforge.net/
https://doi.org/10.1109/EMBC.2019.8856863
https://www.elabftw.net/
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Our experimental set-up

• Electrical Stimulation Parameters:

o Biphasic rectangle pulses (AC) with an amplitude of 1.5 V (voltage-driven)

o Frequency of 130 Hz, 60 μs (for each „plus“ and „minus“ pulse)

o 3x24h parallel stimulation of six wells
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Guideline at work

• Experiment: 3x24h AC Parallel Stimulation Nr. 3 → 30+ pages
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https://eln.elaine.uni-rostock.de/experiments.php?mode=view&id=816&elabid=20200915-5e5a53a99a913f0be69aadbb0629e276f1c03668
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Key results

• Work in progress (The more people work with the template and electronic lab 
notebooks, the more change requests will be made.)

• The template should be sufficient but can never be exhaustive. (There is no 
necessity to fill out every point, but there should be an incentive to fill out as many 
points as possible and even add some.)

• Effort is high in the beginning, but subsequent experiment descriptions (protocols) will 
be easy due to:

o Duplicating and adapting existing experiments.

o Using database entries (for Array Support Type, Cell Line, Electrical Component, 
Instrument, Reagent, Stimulation Device, Software) whenever possible.

• Electronic lab notebooks are easy to:

o to handle (e.g., backups);

o to share and compare with;

o to parse for other tools.
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