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Gold Nanoparticle Synthesis – JoVE – Rebuttal Document

Editorial and production comments:
Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
The manuscript has been proofread for spelling and grammar issues.

2. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.”
The protocol section was revised to use the imperative tense.

3. The Protocol should contain only action items that direct the reader to do something. Please convert section 1 of the protocol as a table and reference the table here. Also please ensure that the table is uploaded as .xlsx file.
Section 1 of the protocol was converted into a .xlsx file table.

4. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets, alphabets, or dashes. Please do not number “caution” and “note” but start it from a new line.
The numbering of the Protocol was adjusted to follow the JoVE Instructions for Authors.

5. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Details have been added to the protocol steps.

6. Line 113: How do you perform these reactions?
Line 113 was modified to explain that a nitrogen glove box should be used to perform the chemical preparations/reactions, if possible. The detailed instructions for performing the chemical reactions are explained later in the document when the reactions are actually being performed.

7. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step.
The protocol has been simplified so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step.

8. Please revise the protocol text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.).
The protocol text was revised to avoid using any personal pronouns.

9. Please include a one-line space between each step substep, note and caution statements. Please ensure that the protocol text is no more than 10 pages including the headings and spaings.
I included a one-line space between each step, substep, note and caution statement. Unfortunately, it was not possible to reduce the protocol text to no more than 10 pages due to the requested formatting/one-line spaces between steps in the text, as well as the required details and complexity of the protocol.

10. Please ensure all figures are referenced in the text in order.
All figures are now referenced in the text in order.

11. Some of the figures can be removed as there is an associated video and some of the figures can be converted to supplementary files.
Some of the figures that were featured in the associated video were removed, and some of the figures were converted to supplementary files.

12. We cannot have commercial terms in the manuscript. Please remove commercial terms and use generic terms instead. e.g., Styrofoam, Centrifuge label in Figure 13 (This figure can be removed), etc.
Commercial terms (e.g., Styrofoam, Parafilm) have been removed, and have been replaced with generic terms. Figure 13 has been removed.

13. Please ensure the results are described in the context of the presented technique. e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc. Data from both successful and sub-optimal experiments can be included.
The results are described in the context of the presented technique.

14. Please expand the figure legends to include a title and a short description of the data presented in the Figure and relevant symbols.
The figure legends have been expanded as requested.

15. As we are a methods journal, please ensure that the Discussion explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
The Discussion section now explicitly covers the above.

16. Please sort the materials table in alphabetical order.
The materials table has been sorted in alphabetical order.






Changes to be made by the Author(s) regarding the video:
1. Please increase the homogeneity between the video and the written manuscript. Ideally, all figures in the video would appear in the written manuscript and vice versa. The video and the written manuscript should be reflections of each other.
Corrected.

2. Furthermore, please revise the narration to be more homogenous with the written manuscript. Ideally, the narration is a word for word reading of the written protocol. However, not the entire protocol needs to be presented in the video. Only the protocol highlights which forms a cohesive story should be in the video and remaining text can stay in the manuscript.
Corrected.

3. Please ensure that the protocol section heading for text and video are same.
Corrected.

4. For most part of the video, hand in covering the action. Please ensure that the actual action is seen.
It’s difficult to get a different visual angle on some parts of the gold nanoparticle synthesis process because it is performed in a nitrogen glove box, so there will be some shots where there are gloved hands that are covering objects/actions that might have otherwise been visible.

5. For the title card please follow our guidelines: Title followed by authors name, followed by affiliation. All should be in one card.
Corrected.

6. @ 15 minutes of duration, you are right up against the limit of JoVE video duration. Consider making some edits to remove extraneous, redundant, or prerequisite information. The aim should be to make the shortest video possible while still maintaining the integrity and core features of the protocol. Some information can be assumed, and some can be consolidated or abbreviated.
Corrected.

7. • 00:31 Remove parenthesis around two bottom sentences ("All chemicals..." and "Place these...", they are unnecessary.
Corrected.

8. Protocol section: The main feature of the video should be the picture, not the text. If you would like to convert the on-screen text to synchronized closed captions / subtitles, that would be acceptable, but the text should be in sync with the narration and not come in paragraph form as currently presented- it should be broken up into maximum two lines of text per on-screen phrase. For example: @01:06, this paragraph of text should not be displayed all at once.
Corrected.

9. • 01:19 There is an editing glitch here, as the scaling of the video image changes instantly. If this is from an in-camera zoom, start the clip after the zoom.
Corrected.

10. • 01:43 There is some background noise of machinery here. This noise should be muted and only the narration should be heard. If this noise is part of the narration track, then it may need to be re-recorded in a quieter location. This principle should be applied to all clips with background noise. Unless hearing the noise is essential to understanding the protocol, please mute the sounds from all clips except for the narration.
Corrected.

11. • 05:10 Some of the narration and instruction here regarding use of the microbalance can probably be omitted. Consider editing out some of the more specific (but assumed) instructions such as the tare operation and the other fine details about the vial and scale. The aim is to weigh out some tetrachloroauric acid, so consider skipping over the prep steps of using the microbalance.
Corrected.

12. • 06:45 Especially here, there is another person speaking while the narration continues. So do mute the background audio.
Corrected.

13. Since your location falls under our videographer network, our professional team can produce the video for the submitted manuscript. Please let me know via email. In this case, please select JoVE Produced Video in the editorial manager during submission and would require additional charges to cover up the video production cost.
No, thank you.

14. Please describe the result with respect to your experiment, you performed an experiment, how did it help you to conclude what you wanted to and how is it in line with the title. Please include all the result figures in this case. Also please ensure that for figures with microscope please include a scale bar.
Corrected.

15. Please ensure there is a title card at the end of the video as well.
Corrected.

Once done please ensure that the video is no more than 15 min in length. Please upload the revised to:
https://www.dropbox.com/request/vuSwEYVKwuJBFkIwdpLQ?oref=e




Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The mansucript contributed by Marrs et al. decribes a protcol of synthesizing gold nanoparticles that is performed in climate-controlled glovebox. The as-synthesized gold nanoparticles are uniform in size around 12 nm.

Major Concerns:
1. Can this protocol be performed using Schlenk line to control the reaction environment? If ths synthesis can be carried out with Schlenk line, the synthesis protocol can be adapted widely because not all labs are equipped with the expensive glovebox.
Although it may be possible to use a Schlenk line instead of a nitrogen glove box for providing an inert atmospheric environment for the chemical reaction, there will be some degradation in the quality of the gold nanoparticles (e.g., conglomerates, polydisperse nanoparticles) if the gold nanoparticle precursor/injection solution (especially the tetrachloroauric acid) is not prepared in an inert environment such as a nitrogen glove box. Therefore, a nitrogen glovebox is strongly recommended at least for handling/storing the tetrachloroauric acid and preparing the gold nanoparticle precursor/injection solution. If a nitrogen glovebox is not available, it may be possible to use a Schlenk line instead for the chemical reaction, although some degradation in the quality of the nanoparticles should be expected if the injection solution is exposed to ambient air. Degraded gold nanoparticles that are polydisperse or non-uniform in size may be acceptable for some applications, so the decision to use a Schlenk line instead of a nitrogen glovebox will depend on the application.

2. Can the size of gold nanoparticles be tuned?
The size of the gold nanoparticles can be tuned to some extent by decreasing the reaction time (e.g., 30 minutes instead of 2 hours). The less the reaction time, the smaller the gold nanoparticles will be, as the nanoparticles grow over time due to Ostwald ripening (smaller gold nanoparticles merging with larger gold nanoparticles). However, the gold nanoparticles may be polydisperse rather than monodisperse if the reaction time is too short, so there is a tradeoff between creating very small nanoparticles and creating monodisperse nanoparticles. A longer reaction time (e.g., 4 hours instead of 2 hours) may lead to larger nanoparticles, although there is a limit to how large the nanoparticles can grow as eventually the chemical reagents get used up, and the growth due Ostwald ripening diminishes as the gold nanoparticles increase in size. There is also the possibility of tuning the size of the gold nanoparticles by changing the amount or proportion of chemical reagents/precursors, although these parameters have not been optimized yet, and the gold nanoparticles may also become more polydisperse rather than monodisperse as the amount or proportion of chemical reagents change. If ~12 nm gold nanoparticles are not desirable, then some further experimentation and optimization will be necessary to arrive at a gold nanoparticle synthesis recipe that produces the desired size of gold nanoparticles.

3. In the video, some frames are full of text that block the operation details.
The video will be edited to clarify the operation details.

Minor Concerns:
Why was DI water used for condenser?
DI water was used in the condenser tube because the wet chemical laboratory where the gold nanoparticle synthesis was performed has a readily available supply of DI water. However, tap water or some other water source would be acceptable as well, as the water doesn’t come in contact with the chemical reagents. The purpose of the water flowing through the inner chamber of the condenser tube is to cool the tube and condense/collect the toluene/oleylamine vapor as it boils in the reaction vessel. However, it may be preferable to use DI water because it is cleaner than regular tap water, so using DI water should help to keep to glassware clean overall.




Reviewer #2:
Manuscript Summary:
This study focused on synthesis of AuNPs in the organic phase. The preparation procedure provided detail recipe. All steps are similar to aqueous AuNPs, only use oleylamine and toluene to replace sodium citrate and water.
The prepared AuNPs were characterized by SEM with size of 12 +/- 2 nm, indicating the excellent monodispersity. This manuscript was written well and eventually could be accept after minor correction.

Major Concerns:
none

Minor Concerns:
1. UV-Vis and XRD analysis were suggested to characterize the prepared AuNPs.
UV-Vis can be used to verify the size of the gold nanoparticles, as well as the concentration of the gold nanoparticles in solution. In some applications, knowing the concentration of gold nanoparticles is important, such as when forming monolayers of gold nanoparticles by suspending the gold nanoparticle solution on top of DI water in test tubes and allowing the toluene to evaporate. The gold nanoparticle monolayers will not form properly (e.g., they will form multi-layer clusters or have holes/gaps in the monolayer) if the concentration of gold nanoparticles is too high or too low.
The size as well as the monodispersity/polydispersity of the gold nanoparticles can be characterized by imaging these gold nanoparticles with scanning electron microscopy (SEM) after transferring the gold nanoparticle monolayers onto a substrate (e.g., silicon chip) using a PDMS stamp. Overall, the type of characterization that is performed on the gold nanoparticles depends on the application requirements of the gold nanoparticles.

2. Please indicate the advantages of the proposed preparation method comparing to that prepared in aqueous system.
One of the primary advantages of the proposed preparation method compared to the aqueous system is that the gold nanoparticles are soluble in organic solvents such as toluene rather than water. This allows the gold nanoparticles to be utilized in applications that require solutions of organic solvents rather than aqueous solutions. There are many molecules that are soluble in organic solvents such as toluene, but not soluble in water. These oleylamine-capped gold nanoparticles can be utilized in applications that required the oleylamine ligands to be exchanged with other molecules that are soluble in organic solvents. For example, we utilize these oleylamine-capped gold nanoparticles by exchanging the oleylamine ligands with organic molecules (e.g., alkanethiols). This would not be possible with water-soluble gold nanoparticles as some organic molecules (e.g., alkanes) are nonpolar and are not soluble in water.
Another advantage is that the oleylamine ligands are quite long and therefore the gold nanoparticles tend to aggregate less in solution. The gold nanoparticles can also be dried and stored for long periods of time in a fridge, giving them a long shelf life of at least 1 year. The gold nanoparticles can then be readily resuspended by vortexing them in toluene. The ability of the oleylamine-capped gold nanoparticles to aggregate less in solution, be kept for long periods of time in the dry state, and be easily resuspended back into solution are all advantages that should save money, produce less waste, require less frequent gold nanoparticle synthesis procedures, as well as providing the possibility of exchanging the oleylamine ligands with various other molecules that are soluble in organic solvents.
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