Reviewers' comments:

The authors want to thank the reviewers for their constructive comments. The manuscript has been thoroughly revised; thus, we believe it has greatly improved. Please note that corrections are highlighted in yellow within the manuscript.

Reviewer #1

Major Concerns:

1. In Figure 3:
1.1. In figure A), indicate where the electrodes are and in which region is the Distribution of EFs within the hydrogel, used in graph B).

R// We have indicated the electrodes and the hydrogel on figure 3A. Moreover, we added a red detail with the region of interest in figures 3B and 3D.   

1.2. Are the y-axes of A) and C) correct? Shouldn't it be height (mm)?

R// We have modified the y-axes titles in figures 3A and 3C.

1.3. What are the units of the colour bars?

R// We have added the units of the colour bars in figures 3A and 3C.

1.4. It is not possible to understand in graph D) which region the Distribution of MFs is in the center of the coil of Figure C) was used, please indicate it.

R// We have added a red detail with the region of interest in figures 3B and 3D.

1.5. Is the x axis of D) correct? Shouldn't it be height (mm)? Adjust the x axis of figure D to the zero be in the center, do it similar to that of figure C.

R// We have changed the x-axis title in figure 3D and adjusted the x-axis to the zero be in the center.

Minor Concerns:
1) Is reference [43] correct? Where does it say that the capacitor acts as a short circuit at low frequencies?

R// It is our mistake. According to reference [43], the capacitive reactance is proportional to the inverse of the frequency. At higher frequencies, the capacitive reactance approaches zero, making a capacitor behave like a wire or a short circuit. At lower frequencies, the capacitive reactance approaches infinity, it acts as an open circuit. Therefore, we corrected the phrase in the manuscript.

“Additionally, direct coupled stimulation cannot amplify high-frequency signals. The output tends to vary with time, generating supply voltage changes. It has little temperature stability, due to this its operating points change and at low frequencies the capacitor fails and acts as an open circuit [43].”

2) Please, correct the phrase "In addition, a circuit was 433 designed to generate high voltages and frequencies between electrodes, creating different EFs 434 that overcome the limitations caused by the impedance of cell culture well-plates and air.", because circuit generates only one frequency.

R// Considering your comment, we have corrected the phrase within the manuscript.

[bookmark: _Hlk61884810]“In addition, a circuit was designed to generate a frequency and high voltages between electrodes, creating different EFs that overcome the limitations caused by the impedance of cell culture well-plates and air.”

3) Please, correct the phrase "464 [49]. To generate different type of signals, the operational amplifier can be replaced by a 465 monolithic function generator, which can produce high quality waveforms of high-stability and 466 accuracy. ", considering the circuit output transformer (figure 01) works with sine waves, but distorts other types of waves (square, triangular, sawtooth, ...)

R// Considering the circuit output transformer, we have corrected the phrase within the manuscript.     
 
[bookmark: _Hlk61886099]“To generate different type of signals, the operational amplifier can be replaced by a monolithic function generator, which can produce high quality waveforms of high-stability and accuracy with low amplitude, and the amplification stage can be replaced by a non-inverting operational amplifier or a stage with NPN transistors.”
Reviewer #2

Major Concerns:
None

Minor Concerns:
1) In the first paragraph of the introduction, it would be good if the authors could comment on the disadvantage of using direct electrode stimulation while highlighting the benefits of non-invasive strategy to stimulate biological samples.

R// Considering your comment, we have modified the first paragraph of the introduction.

“Regarding the devices to generate EFs, direct coupling stimulators use electrodes that are in contact with biological samples in vitro or implanted directly into tissues of patients and animals in vivo2, however, there are still limitations and deficiencies that include insufficient biocompatibility by the electrodes in contact, changes in the pH and molecular oxygen levels1. On the contrary, indirect coupling devices generate EFs between two electrodes, which are placed in parallel to biological samples3, allowing a non-invasive alternative technique to stimulate biological samples and avoiding direct contact between tissues and electrodes. This type of devices can be extrapolated to future clinical applications to perform procedures with a minimal invasion to the patient.”

2) The second paragraph is too vague, as it just cites the examples of what others have done instead of focusing on what is lacking in their system and how your device tries to address these limitations.

R// We have mentioned the features of different electric field devices and the results of stimulation in the second paragraph of the introduction. The limitations are in the final paragraph of the introduction, and we wrote briefly how our protocol tries to address these limitations.

“Devices used by different authors have not considered either the adequate size of electrodes or correct length of the coil to homogeneously distribute both EFs and MFs. Furthermore, devices generate fixed voltages and frequencies, limiting their use to stimulate specific biological tissues. For this reason, in this protocol a computational simulation guideline is performed to simulate both capacitive systems and coils to ensure homogeneous distribution of EFs and MFs over biological samples, avoiding the edge effect. Additionally, it is shown the design of electronic circuits that generate voltages and frequency between electrodes and coil, creating EFs and MFs that will overcome the limitations caused by impedance of cell culture well-plates and air. These modifications will allow the creation of a non-invasive and adaptive bioreactors to stimulate any biological tissue.”

3) In the methods, it will be better if the authors describe how the electrodes and wires will be sterilized before placing them in the incubator. Also, please mention the safety considerations to bear in mind when transferring/removing the setup from the incubator.

R// Considering your comment, we have mentioned how the electrodes and wires will be sterilized. 

[bookmark: _Hlk61893703]“2.1.8	Use an autoclave at 394.15 K (121 °C) for 30 minutes to sterilize the electrodes and use ultraviolet over night to sterilize the wires that are in contact with the incubator.”

[bookmark: _Hlk61894192]“2.2.7	Use ultraviolet over night to sterilize the wires that are in contact with the incubator. The coil is wrapped with transparent stretch film and use ethanol to sterilize the coil.”

“2.1.10	Safety recommendations. To avoid any issue when transferring or removing the electrodes from the incubator make sure that cables are not tangled. Disconnect cables from the oscillator before removing the electrodes from the incubator. Never place the electrodes without the acrylic or Teflon supports.”

2.2.10	Safety recommendations. To avoid any issue when transferring or removing the solenoid from the incubator make sure that cables are not tangled. Disconnect cables from the transformer before removing the solenoid from the incubator. Never place the solenoid without the PMMA support. Firmly grasp both PMMA support from the base and the solenoid when transferring or removing from the incubator.
4) In the discussion, it would be good, if the authors could comment on how this setup can be modified to function in an in vivo setting, such as for the stimulation of small/large animal models.

Considering your comment, in the discussion we added how this setup can be modified to function in an in vivo setting.

[bookmark: _Hlk61895437]“Overall, this protocol is a useful tool which provides a technological contribution to the scientific community that works on biophysical stimulation of biological tissues. These devices will allow researchers to use EFs and MFs to stimulate the function of healthy biological tissues or those altered by a particular pathology. Considering this in further in vivo studies, different parameters and variables such as electrodes size, number of turns of the coil, stimuli strength and stimulation times would be determined to homogeneously distribute both EFs and MFs in animals such as pigs, calves, guinea pigs or rabbits. Additionally, bioreactors designed in this protocol can be extrapolated to clinical settings to improve regenerative techniques such as autologous cell implantation. Here, bioreactors can play an important role by stimulating biological samples, at the in vitro level, to improve the cellular and molecular features of cells, tissues and scaffolds before being implanted in the patient.”

