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	Protocol Step
	Comment
	Requested Change (highlight in bold)

	Example
	1.1
	Step says “Centrifuge lysate at 2,000 x g.”
	Please correct to “Centrifuge lysate at 4,000 x g.”

	1.
	Affiliations
	The affiliations are not accordingly to the last submitted version of the protocol.
	Please correct to:
Anabela Baptista Paula*1-4, Mafalda Laranjo*2-5, Ana Sofia Coelho1-4, Ana Margarida Abrantes2-5, Ana Cristina Gonçalves2-4,6, Ana Bela Sarmento-Ribeiro2-4,6, Manuel Marques Ferreira2-4,7, Maria Filomena Botelho2-5, Carlos Miguel Marto1-4,8, Eunice Carrilho1-4

1 University of Coimbra, Institute of Integrated Clinical Practice, Faculty of Medicine, Coimbra, Portugal

2 University of Coimbra, Coimbra Institute for Clinical and Biomedical Research (iCBR) area of Environment Genetics and Oncobiology (CIMAGO), Coimbra, Portugal

3 University of Coimbra, Center for Innovative Biomedicine and Biotechnology (CIBB), Coimbra, Portugal

4 Clinical Academic Center of Coimbra, CACC, Portugal

5 University of Coimbra, Institute of Biophysics, Faculty of Medicine, Coimbra, Portugal

6 University of Coimbra, Laboratory of Oncobiology and Hematology, Faculty of Medicine, Coimbra, Portugal
7 University of Coimbra, Institute of Endodontics, Faculty of Medicine, Coimbra, Portugal

8 University of Coimbra, Institute of Experimental Pathology, Faculty of Medicine, Coimbra, Portugal

	2.
	Abstract
	The abstract is not accordingly to the last submitted version of the protocol.
	Please correct to:

Biomaterials contact directly or indirectly with the human tissues, making it important to evaluate its cytotoxicity. This evaluation can be performed by several methods, but a high discrepancy exists between the approaches used, compromising the reproducibility and the comparison among the obtained results. In this paper, we propose a protocol to evaluate biomaterials cytotoxicity using soluble extracts, which we use for dental biomaterials. The extracts preparation is detailed, from pellets production to its extraction in a culture medium. The biomaterials cytotoxicity evaluation is based on metabolic activity using the MTT assay, cell viability using the Sulphorhodamine B (SBR) assay, cell death profile by flow cytometry, and cell morphology using May-Grünwald Giemsa. Additional to cytotoxicity evaluation, a protocol to evaluate cell function is described based on the expression of specific markers assessed by immunocytochemistry and PCR. This protocol provides a comprehensive guide for biomaterials cytotoxicity and cellular effects evaluation, using the extracts methodology, in a reproducible and robust manner.

	3.
	Introduction, 1st paragraph
	The text is not properly distributed between page 1 and 2. 
	Please put the whole paragraph in page 1. 

	4.
	Introduction, 3rd paragraph, 3rd sentence
	There is a comma that needs to be removed
For biomaterial testing, three categories are provided, to be

selected according to the material type, contacting tissues,

and the treatment goal: extracts, direct contact, and indirect

contact8 , 11 , 12 , 13
	Please remove the comma.
For biomaterial testing three categories are provided, to be

selected according to the material type, contacting tissues,

and the treatment goal: extracts, direct contact, and indirect

contact 8 , 11 , 12 , 13

	5.
	Introduction, 4th  paragraph, 2nd sentence
	The sentence is not accordingly to the last submitted version of the protocol.
	Please correct to:

In the case of extracts testing, the material's surface area;  the medium volume; the medium and the material pH; the material solubility, osmolarity and diffusion ratio; and the extraction conditions such as agitation, temperature, and time influence media enrichment5.



	6.
	Protocol step 1
	The title of step 1 is:
1. Pellet preparation

	Please correct to “pellets”.

1. Pellets preparation

	7.
	Protocol step 1, substep 1.
	The instruction is not clear:
1. Prepare the molds of polyvinyl chloride (PVC) by

using PVC plates with circular-shaped holes of known dimensions.
	Please correct the instruction to:
1. Prepare the polyvinyl chloride (PVC) molds by performing 
circular-shaped holes of known dimensions in PVC plates.

	8.
	Protocol step 1, substep 1, Note. 
	The formulae can be simplified:
PVC moldings can be made of different sizes. Calculate the contact surface of PVC molds, using the formula A= 2πr(r+h) (r: radius of the cylinder; h: height of the cylinder).


	Please correct the formulae: 

PVC moldings can be made of different sizes. Calculate the contact surface of PVC molds, using the formula A=h(2πr)+2πr2 (r: radius of the cylinder; h: height of the cylinder).



	9.
	Protocol step 1, substep 2, Note.
	Small correction to English language are necessary.
For the preparation of biomaterials paste/paste formulation, an adequate amount of base paste and catalyst are mixed manually with a mixing spatula. For other materials with liquid and powder formulations, manual spatulation or mechanical mixing with vibration should be performed, following the manufacturer's instructions or the adequate for new materials. For liquid materials, this step is not necessary. Start the protocol in step 2.
	Please correct as following:
For the preparation of paste/paste formulation biomaterials, an adequate amount of base paste and catalyst are mixed manually with a mixing spatula. For other materials based on liquid and powder, manual spatulation or mechanical mixing with vibration should be performed, following the manufacturer's instructions or the adequate for new materials. For liquid materials, this step is not necessary. Start the protocol in step 2.

	10.
	Step  2 – title
	Small correction to English language is necessary.

2. Obtaining soluble extracts of biomaterials
	Please correct as following:

2. Obtaining the biomaterials’ extracts

	11.
	Protocol step 2, substep 2, subsubstep 1.
	There is repeated information.
Place the pellets in a 50 mL tube and add the corresponding of the cell culture medium, appropriate for the cell cultures to be used. Place the tubes for 24 hours in the incubator at 37°, in constant rotation.

	Please remove repeated information.
Place the pellets in a 50 mL tube and add the corresponding of the cell culture medium. Place the tubes for 24 hours in the incubator at 37°, in constant rotation.


	12.
	Protocol step 2, substep 2, subsubstep 3.
	The instruction need clarification:
Make dilutions of the extract by sequential addition of the cell culture medium in a 1:2 ratio.
	Please change the instruction:

Make dilutions of the extract by sequential addition of equal volumes of conditioned medium to cell culture medium 

	13
	Figure 1
	The boxes in Figure 1 are not perfectly aligned. 
	Please replace Figure 1 by the one submitted in the system. 

	14.
	Step  3 – title 
	The title is not representative of instructions.
3. Cell culture preparation
	Please replace to the following: 
3. Cell incubation with the biomaterials’ extracts

	15.
	Step 3, substep 1, subsubstep 3. 
	The instruction needs clarification:

Add the cell culture media (2 to 4 mL for a 75 cm2 cell culture flask) and centrifuge at 200 x g for 5 min.
	Please correct to the following:

Add the cell culture media (2 to 4 mL for a 75 cm2 cell culture flask), transfer the cell suspension to a tube and centrifuge at 200 x g for 5 min.

	16.
	Step 4, substep 1.
	According to the new journal format (step numbering) the instruction needs to be adjusted. 

After the step 3.3.3, aspirate the medium from the plates

and wash each well PBS.

	Please correct to the following:

After the cell incubation with the biomaterials’ extracts, aspirate the medium from the plates

and wash each well PBS


	17.
	Step 5, substep 1.
	The instruction needs clarification:

Use centrifuge tubes properly identified.
	Please correct to the following:

Use centrifuge tubes properly identified, accordingly to the conditions being evaluated.

	18.
	Step 5, substep 2.
	According to the new journal format (step numbering) the instruction needs to be adjusted. 

After soluble extracts incubation, described in step 3.3.3, collect the culture media to the respective tube.
	Please correct to the following:

After the cell incubation with the biomaterials’ extracts, collect the culture media to the respective tube.



	19.
	Step 5, substep 3. 
	The instruction needs clarification:

Detach the cells and add the suspension to the respective

tubes.
	Please correct to the following:
Detach the cells and add the cell suspension to the respective

tubes.

	20.
	Step 5, substep 4.
	The instruction needs clarification:

Concentrate the suspensions by centrifugation at 120 x g

for 5 minutes.

	Please correct to the following:

Concentrate the cell suspensions by centrifugation at 120 x g

for 5 minutes.

	21
	Step 5, subtep 9.
	The instruction needs clarification:

Add 2.5 μL of Annexin-V Fluorescein isothiocyanate

(FITC) and 1 μL of IP for 15 minutes at room temperature

in the dark.
	Please correct to the following

Add 2.5 μL of fluorescent labelled Annexin-V and 1 μL of propidium iodide for 15 minutes at room temperature

in the dark.

	22.
	Step 5, subtep 10.
	Small correction to English language is necessary.

After incubation, add 400 μL of PBS and analyze it on the cytometer. For the analysis and quantification of the

information use appropriate software.

	Please correct as following:

After incubation, add 400 μL of PBS and analyze on the cytometer. For the analysis and quantification of the

information use appropriate software.

	23.
	Step 5, subtep 11.
	Small correction to English language is necessary.

Present results as a percentage of living cells, apoptosis,

late apoptosis/necrosis, and necrosis.
	Please correct as following:

Present results as a percentage of live cells, apoptosis,

late apoptosis/necrosis, and necrosis.

	24.
	Step 6, subtep 4.
	According to the new journal format (step numbering) the instruction needs to be adjusted. 

Expose the cell cultures to the extracts, as described in

step 3.3.
	Please correct to the following:

Expose the cell cultures to the extracts, as previously described.

	25. 
	Step 6, subtep 4.
	The instruction needs correction:

Aspirate the extracts.
	Please correct to the following:
Aspirate the media and wash with PBS.

	26.
	Step 6, subtep 8.
	The instruction needs clarification:

Remove the water and add a sufficient volume of Giemsa

solution to cover the coverslips for 15 minutes.


	Please correct to the following

Remove the water and add a sufficient volume of Giemsa

solution to cover the coverslips; incubate for 15 minutes.

	27.
	Step 6, subtep  10.
	The instruction needs correction:
Transfer the coverslips to a slide with forceps.


	Please correct to the following:
Transfer the coverslips to a slide.

	28.
	Step 7, Note.
	The note needs to be replaced by other information. The information in this note will be placed before Step 8.
NOTE: Accordingly, to the study goal, select the specific

markers to be evaluated.
	Replace with the following:
NOTE: To perform this evaluation a minimum of 2x106 cells per condition should be used.


	29.
	Step 7, substep 1.
	The instruction needs correction:

Distribute 20,000 cells/cm2 of control medium, 30,000

cells/cm2 of biomaterials groups that slightly affect cell

viability, and 50,000 to 100,000 cells/cm2 to biomaterials

that drastically affect cell viability into cell culture flasks.


	Please correct to the following:
Plate the cells as described above. 



	30.
	Step 7, substep 1, Note.
	The instruction needs correction:

NOTE: The adjustment of cell number depends on the cell

type.
	Please correct to the following:
NOTE: The concentration of cells plated might need to be adjusted, accordingly to the cell type and cytotoxicity of the biomaterials being studied. 

	31.
	Step 7, substep 2.
	According to the new journal format (step numbering) the instruction needs to be adjusted. 
Incubate with soluble extracts, as described in 3.3.
	Please correct to the following:

Incubate with soluble extracts, as described above.


	32.
	Step 7, substep 3.
	According to the new journal format (step numbering) the instruction needs to be adjusted. 
Detach the cells to obtain a suspension as described in

3.1.2, 3.1.3, and 3.2.4.
	Please correct to the following:

Detach the cells to obtain a suspension as described before.

	33. 
	Step 7, substep 4.
	The instruction needs clarification:
Wash approximately 2 million cells with PBS twice; for this

centrifuge at 200 x g for 5 minutes at room temperature.

	Please correct to the following:

Wash the cells twice with PBS; for this centrifuge at 200 x g for 5 minutes at room temperature.


	34. 
	Step 7, substep 15.
	The instruction needs clarification:

Quantify and determine the degree of purity of the

samples using absorption spectrophotometry. Determine

the purity of the RNA by the ratio of the results obtain with

the wavelength 260 nm and 280 nm and use only samples

with a purity ratio (A260/280) around 2.0.
	Please correct to the following:
Quantify and determine the degree of purity of the

samples using absorption spectrophotometry, at the wavelengths 260 nm and 280 nm. Determine the RNA purity and use samples

with a purity ratio (A260/280) around 2.0.

	35.
	Step 7, substep 17. 
	The note replaced in instruction 28 was misplaced.

	Insert the note after step 7, substep 17:

NOTE: Accordingly to the study goal, select the specific

markers to be evaluated.



	36.
	Step 8, substep 1.
	According to the new journal format (step numbering) the instruction needs to be adjusted. 
Culture cells in coverslips and expose to the extracts; for

this, repeat step 6.1 to 6.5.

	Please correct to the following:

Culture cells in coverslips and expose to the extracts, as described before.

	37.
	Step 8, substep 11.
	Small correction to English language is necessary.

Incubate cultures with the primary antibody according to

the select protein for 60 minutes at room temperature
	Please correct as following:

Incubate cultures with the primary antibody according to

the selected protein for 60 minutes at room temperature


	38.
	Step 8, substep 13, Note.
	The note needs correction:

NOTE: Make the antibody dilutions using 0.5% PBS in

BSA.
	Please correct to the following:
NOTE: Make the antibody dilutions using 0.5% BSA in

PBS.

	39. 
	Step 9.
	The instruction needs correction:

Mineralized formation assessment through

alizarin red s assay
	Please correct to the following:
Mineralization assessment through Alizarin Red S assay

	40.
	Step 9, substep 1.
	A period is missing. 

Prepare an Alizarin Red S solution at a concentration of

40 mM18 Stir the solution for homogenization for 12 hours

in the dark.
	Add the period in the end of the first sentence. 

Prepare an Alizarin Red S solution at a concentration of

40 mM18. Stir the solution for homogenization for 12 hours

in the dark.

	41.
	Step 9, substep 1, Note.
	A period is misplaced: 

To prepare 100 mL of Alizarin Red S solution,

solubilize 14.4 g of alizarin powder (Molecular weight: 360

g/mol) in ultrapure water, protected from light.
	Please correct to:

To prepare 100 mL of Alizarin Red S solution,

solubilize 1.44 g of alizarin powder (Molecular weight: 360

g/mol) in ultrapure water, protected from light.

	42. 
	Step 9, substep 2.
	According to the new journal format (step numbering) the instruction needs to be adjusted. 
Incubate cell culture with soluble extracts, as described

in 3.3.
	Please correct to the following:
Incubate cell culture with soluble extracts, as described above.


	43.
	Step 9, substep 3.
	Small correction to English language is necessary.

Wash cell cultures with PBS three times.
	Please correct as following:

Wash cell cultures three times with PBS.

	44.
	Step 9, substep 7.
	The instruction needs clarification:
After staining, wash the plates with PBS until complete

dye removal.

	Please correct to the following:
After staining, wash the plates with PBS to remove the excess dye.


	45.
	Representative results, 2nd paragraph 
	Where it says: 
The MTT assay is used to obtain a quick overview of the

cytotoxicity of the materials in a quick and straightforward way.

	Please correct as following:
The MTT assay is used to obtain a quick overview of the

cytotoxicity of the materials in a straightforward way.

	46.
	Representative results, 2nd paragraph
	Where it says: 

A comparison between two or more materials can be

made (Figure 2), where a severe reduction of the metabolic

activity, even when low (6.25%) and medium concentrations (50%), indicates higher toxicity (Figure 2a).
	Please correct as following:
A comparison between two or more materials can be

made (Figure 2); a severe reduction of the metabolic

activity, even at low (6.25%) and medium concentrations (50%), indicates higher toxicity (Figure 2a).

	47
	Figure 2
	The figure is too small.
	To optimize figure size please, remove lateral blank spaces and adjust width to the margins. 

	48
	Figure 3
	The figure is too small.
	To optimize figure size please, remove lateral blank spaces and adjust width to the margins. 

	49
	Figure 4
	The figure is too small.
	To optimize figure size please, remove lateral blank spaces and adjust width to the margins. 

	50
	Figure 3 legend
	Where it says: 

Images in the left column were obtained with a magnification of 100x, and the images in the column on the

right were obtained with a magnification 500x.
	Please correct as following:
Images in the left column were obtained with a magnification of 100x, and the images in the column on the

right were obtained with a magnification of 500x.

	51
	Figure 4 legend
	Where it says: 

The results are the relationship between the absorbances obtained between the study condition and the control.
	Please correct as following:
The results are the ratio of the absorbances of the samples and the control.

	52
	Table 1
	The title of the table and legend are below the table. 
	This information should appear on the top of the Table. 

	53
	Table 1
	Some references are bold and other not.
	Bold is not necessary

	54
	Discussion, 10th paragraph
	Where it says: 

A biomaterial should only not cause damage to the
	Please correct as following:
A biomaterial should not only cause damage to the

	55
	Acknowledgments
	Where it says: 

to Jacques Nör
	Please correct as following:
We thank to Jacques Nör.
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