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Dear Dr Nguyen, 

Re: Manuscript JoVE55343 / response to reviewer’s comments 

On behalf of the authors, I have attached our response to the reviewer’s comments regarding improvements of the manuscript for publication. We were pleased that the reviewers recognised that the paper was of value to the scientific community to report our new method of preparing bioinspired nanoscale hydroxyapatite. The editorial and reviewer comments have been addressed and the manuscript has been amended accordingly.

Please find provided our amended manuscript which demonstrates the rapid mix preparation of bioinspired nanoscale hydroxyapatite. The authors believe that this paper will benefit from JoVE’s unique multimedia format in conveying the relative simplicity and ease of this method which should be of great interest to many research groups developing calcium phosphate biomaterials.

Yours sincerely, 

Paul Hatton
Response to reviewer’s comments
The authors would like to thank the editor and reviewers for their valuable comments for improving the paper. Each comment has been addressed in the list below detailing the changes that have been made to the manuscript.

Comments and authors responses
Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Author’s response to comment 1: The manuscript has been proof read.


2. Please abbreviate all journal titles.
Author’s response to comment 2: All journal titles have been abbreviated as requested.

3. Formatting: Please define all abbreviations at first occurrence (ie PVA, etc.).
Author’s response to comment 3: PVA has been added in full:

‘poly(vinyl alcohol) (PVA)’

4. Additional detail is required:
-1.10 , 2.3.2– What vessel is used? 

Author’s response to comment: The appropriate vessels have been added to the manuscript:

‘Place 2.5 g of produced nHA powder in an alumina crucible and sinter powder at 1000 °C for 2 h using a ramp rate of 10 °C/min.’

‘Melt mixture in a platinum-gold alloy crucible using a furnace set to 1200 °C.’

-2.1.1, 2.2.1, 2.2.3 , 2.4.2– What is considered a “small amount”?

Author’s response to comment: The text has been adjusted as follows:
‘Place a small amount (i.e. less than 200 µL) of poly(vinyl alcohol) (PVA) glue on acetate film and mix with a small amount (i.e. less than 100 mg) of nHA powder.’

‘Place a small amount of powder (i.e. less than 10 mg) in a bijou and add approximately 3 mL ethanol.’

‘Pipette a small amount of solution (i.e. less than 1 mL) onto a 400 mesh copper grid with carbon film, and allow to dry.’

‘Place a small amount (i.e. less than 100 mg) of nHA powder on top of the diamond in the attenuated total reflectance mode adapter and compress onto the surface of the diamond using the screw top.’ 

-2.1.5, 2.1.6 – What actions are performed here? It is unclear what we would film.
Author’s response to comment: The actions involve using software on the computer to view the collected data with database results.


-2.3.3 – How is this done? Please provide detail if this will be filmed in detail. Provide a citation otherwise.

Author’s response to comment:

This work was carried out at as a service by the Materials and Engineering Research Institute at Sheffield Hallam University, so this has now been stated in the method.  


-2.4 –How are scans performed?
Author’s response to comment: The parameters are inputted on a computer which then carries out the scans on the material.


5. Please remove commercial branding: 2.1.5 – ICDD PDF 4+

Author’s response to comment 5: This has been removed.

6. Results: Figure 2 – the β-tricalcium phosphate peaks are not labeled in the figure as the legend describes.
Author’s response to comment 6: Thank you for highlighting this. The appropriate peak labels have now been added.

7. Discussion: Please discuss the limitations of the method. Please also discuss any modifications/troubleshooting that can be performed.
Author’s response to comment 7:
The authors have added the following text to discuss the limitations of the method:

‘As the authors have not fully investigated the effects of slowly pouring the phosphoric acid into the calcium hydroxide suspension, in order to achieve consistent results we recommend that the phosphoric acid is poured at a rate commensurate with that shown in the video (approximately 100 mL/s).’

In order to discuss modifications that can be performed the authors have expanded the section regarding how to carry out substitutions with this method. The text below has been added:

‘In order to prepare substituted nHA the element may be introduced with a corresponding reduction of the intended element to substitute for, e.g. a reduction in the amount of the calcium compound when strontium, magnesium or zinc substitution is attempted


32 ADDIN EN.CITE . Alternatively, another approach may be to add elements with the intention of providing ‘doped’ ions which are present on the surface of the nHA without necessarily intending to substitute the element into the HA crystal lattice31. For these modifications to the method it is possible to prepare mixed solutions e.g. of calcium hydroxide and silver nitrate, and to carry out the reaction in the same manner as described here.’
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The present work describes a new method for producing calcium deficient, carbonated nano hydroxyapatite with a fast and simple method.

Major Concerns:
None

Minor Concerns:
Reviewer 1 comment 1: HA crystals from dental and orthopaedic tissues show different morphologies and it would be good to briefly describe these differences in the introduction as applications in dentistry as well as orthopaedics are variously mentioned.
Author’s response to comment 1: The following text has been added to the introduction:

‘Contrastingly, the mineral in tooth enamel is 10 to 100 times larger than that found in bone tissue in both length and width
 ADDIN EN.CITE 

3,4
.’

Reviewer 1 comment 2: Where previously described wet-precipitation methods for producing nHa are described, a general idea of the times for the production cycle should be mentioned: this is especially true of the Prakesh method which is given as a kind of "gold standard" technique but which the method described in the current work seeks to provide an advantageous alternative. The full cycle time for the new method described here should also be given to verify the claims regarding the current method where it is posited to constitute "a simplified rapid mix approach would have great benefits for laboratory researchers and industry alike where costs of manufacture could be substantially reduced without comprising quality".
Author’s response to comment 2: 

The following text has been added to the introduction:

‘The original Prakash titration step takes over one hour. However, longer titration times may be required for larger batches to be prepared.’

The following text has been added to the discussion:

‘For this method, the rapid mixing of the chemicals takes less than 5 seconds which is a marked reduction in time compared to titrations reactions typically requiring hours of careful monitoring.’

Reviewer 1 comment 3: Manufacturer details should be provided for products described by their trade name: e.g. Parafilm.
Author’s response to comment 3: This has been added to the method:

‘Cover beaker with Parafilm (Bemis, USA).’

Reviewer 1 comment 4: This reviewer is confused by the claim that in the FTIRS data, "The sintering process also sharpened the hydroxyl and phosphate bands." I cannot see this myself and would wonder about the physico-chemical basis for such a phenomenon. FWHM in an FTIR is usually associated with resolution-based instrumental artefacts while peak height is associated with concentration. It could be that sintering increases the crystallinity which leads to a better rationalisation of the e.g. phosphate vibrational states but it would be good if the authors could please provide their interpretation for the phenomenon and further show clearly that the phenomenon is present.
Author’s response to comment 4: The authors believe that the FTIR spectra for the sintered product shows increased definition (i.e. sharpened peaks) in terms of greater peak to trough distance for the phosphate peaks and the hydroxyl peaks. It has been reported previously that these changes correspond to an increase in crystallinity
 ADDIN EN.CITE 

26,27
. 
The following text has been added to the manuscript:

In the results section:
‘The sintering process also sharpened the hydroxyl and phosphate peaks which was manifested by a greater peak to trough distance.’   
In the discussion:
‘It was noted that the spectrum for the sintered product showed sharper phosphate and hydroxyl peaks. These changes have been associated with a greater product crystallinity
 ADDIN EN.CITE 

26,27
.’


Reviewer 1 comment 5: It would be of benefit to know what the sample population size was for determination of key values such as Ca:P ratio and how statistically significant the values are. Has this been determined for more than one batch? If so, what is the percentage statistical deviation between batches etc.
Author’s response to comment 5: The complete chemical analysis has been performed on one batch, therefore statistical analysis has not been carried out. Additional batches (n=3) have been prepared and quality assured using XRD and TEM.

Additional Comments to Authors:
Reviewer 1 comment 6: If available, XRD and FTIR data from samples produced using the Prakesh method should be plotted along with your samples.
Author’s response to comment 6: Unfortunately the authors do not have the data requested, but this data is in the reference provided for the Prakash method. 

Reviewer #2:
Manuscript Summary:
The paper is a useful description of a simple way to produce and characterise non-stoichiometric HA.

Major Concerns:
Reviewer 2 comment 1: I would like the term novel to be removed from the paper. There are numerous examples of this route to produce calcium phosphates and the author should cite some of them.
Author’s response to comment 1: Whilst the authors appreciate that the reaction between calcium hydroxide and phosphoric acid has been reported numerous times for the preparation of hydroxyapatite, we are proposing a novel method based on rapid mixing to prepare consistent nanoscale hydroxyapatite; it is the method that is novel because it has not been previously reported. Other reports involve the slow titration of the chemicals which have been referenced in the paper. We therefore politely submit that the text is correct and it is important to highlight this point.

Reviewer 2 comment 2: I would like the fact that the author used a Ca:P ratio at the start of 1.67, I have calculated it is but it would be nice as this is key to people following this method in the future to produce a variety of calcium phosphates with varying Ca:P ratios.
Author’s response to comment 2: The following text has been added to the methods:

‘Preparation of calcium and phosphorus solutions to prepare 5 g of nanoscale hydroxyapatite using a calcium to phosphorus molar ratio of 1.67.’


Reviewer 2 comment 3: To repeat this method everywhere I do think that they should possibly use deionised water. Distilling doesn't take ions out of the water and so depending on the location of the person carrying out the experiment will change the ions present in the water and these are likely to substitute into the HA. At the same time as this is being considered it would be useful to explain the purity of the calcium hydroxide used as the impurities in this will lead to the ions also in the end HA.
Author’s response to comment 3: Thank you for noticing this. We have corrected the manuscript to use the term ‘deionised water’ that was indeed used throughout these experiments. The purity of the calcium hydroxide used has also been added to the table of specific materials.


Reviewer 2 comment 4: In the abstract the author really needs to rewrite this to clarify it. Stoichiometric HA would not have phases of TCP present at 1000 Degrees C but would remain a single phase. It is the fact that the route leads to a non-stoichiometric, in this case calcium deficient, HA that leads to this happening.
Author’s response to comment 4:

The authors agree that this point could be made more clearly in the abstract and so the wording in the abstract has been adjusted to clarify this point. 

‘X-ray diffraction analysis showed the successful formation of HA, which showed thermal decomposition to β-tricalcium phosphate after high temperature processing, which is typical for calcium-deficient HA.’

Minor Concerns:
Reviewer 2 comment 5: I don't like the fact that the authors say to pour the phosphorous solution into the calcium solution but quote a rate. I know it's approximate but pouring it is more than suitable for describing it.
Author’s response to comment 5:

The following text was added to the discussion in light of the editor’s comment regarding the discussion of method limitations.

‘As the authors have not fully investigated the effects of slowly pouring the phosphoric acid into the calcium hydroxide suspension, in order to achieve consistent results we recommend that the phosphoric acid is poured at a rate commensurate with that shown in the video (approximately 100 mL/s).’
Therefore it seemed appropriate to leave the approximate rate in the method text. 

Reviewer 2 comment 6: I would also somehow make a distinction between how the way to characterise (using XRD) the material is discussed and how others might. It's an interesting way of doing it, and uses minimal powder but isn't the only way of doing so. Many labs have holders to carry out XRD with.
Author’s response to comment 6:

The authors agree with your point so we have clarified that this preparation is for transmission X-ray diffraction in the methods section: 

‘X-ray diffraction (XRD) using transmission mode diffractometers’

Reviewer 2 comment 7: I think the end of the paragraph beginning on line 292 needs some backing up. Equally to what you say it could be said that at higher temperatures the reaction has become faster and so there is less time for calcium hydroxide to react.
Author’s response to comment 7:

The authors propose that since the reaction is limited by the amount of reactants, the rate of the reaction should not affect the amount of residual reactants at the end of the reaction. We have not modified the manuscript but could add this as a comment if the editor thought it was helpful.

Reviewer 2 comment 8: I would also like you to say how much HA you intended to produce for your reaction.
Author’s response to comment 8:

This has been added to the method section:

‘Preparation of calcium and phosphorus solutions to prepare 5 g of nanoscale hydroxyapatite using a calcium to phosphorus molar ratio of 1.67.’

Additional Comments to Authors:
-Overall I think this work would be useful for the overall community to see how things are done but there needs to be explanations as to alternative routes and what this would mean to the nHA or the person trying to replicate this will just replicate what you did and not be able to vary things. The changes above would clarify things more.
The authors are grateful to the reviewers for their insightful comments, and we hope our corrections and clarifications are helpful. 
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