Response to Editor’s Comments
*All changes to the revised text are shown in the track changes function. 
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.
We have thoroughly read through the entire manuscript again to ensure that there are no spelling or grammar issues.
2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points
The manuscript has been reformatted to reflect the desired JoVE specifications outlined above for item 2.
3. Please ensure that the summary is no more than 50 word limit.
The summary is 45 words.
4. JoVE cannot publish manuscripts containing commercial language. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Model UP351 from Yokogawa Electric Corporation, Oak Ridge centrifuge tubes, Varian Resolution Pro program, etc.
All commercialized language has been removed from our manuscript including the temperature controller, drierite, Keck clips, parafilm, Oak Ridge centrifuge tubes, Microsoft Excel, X’Pert High Score Plus program, Varian Resolution Pro program, and Falcon tubes. The X’Pert High Score Plus program and Varian Resolution Pro program have been added to the Table of Materials.
[bookmark: _GoBack]5. 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.”
Passive steps within the protocol have been reworded to be in the imperative tense to tell the reader to do something or have been moved to the “NOTE” category.
6. The Protocol should contain only action items that direct the reader to do something.
Passive steps within the protocol have been reworded to be in the imperative tense to tell the reader to do something or have been moved to the “NOTE” category.
7. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step.
Steps were separated to ensure that there were no more than 2-3 action sentences per step.
8. Please ensure you answer the “how” question, i.e., how is the step performed?
Further detail has been added to the temperature increasing steps of nanoparticle synthesis as detailed in our response to point 9. Through changing the passive text to imperative instructions, the actions for the originally passive steps have been better emphasized as to what the reader is to do. Reviewers commented that the protocol was well-written and well explained in the original version. Please let us know if any steps remain that are unclear. We are happy to provide further edits if needed.
9. 3: where will you observe this temperature increase? What will happen to the substrate during this time? What do you see/observe visually?
Additional details have been added to the nanoparticle synthesis steps 3.1 to 3.5 to include how the color of the reaction changes from dark brown to green and also that the temperature changes will be observable on the temperature controller display. We have also specified that in stage 3, the mixture will begin to evaporate and that readers should ensure the water is flowing through the condenser sufficiently. 
10. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.
Some highlighted text was removed to ensure that there is approximately 2.75 pages highlighted (highlighted portions of the steps were pasted into a separate word document to check for length). 
11. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
All figures in our manuscript are original and have not been part of a previous publication. No copyright permission is necessary.
12. As we are a methods journal, please ensure 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 meets the criteria of JoVE; there are a total of 6 paragraphs. Paragraphs 1 and 2 discuss critical steps within the protocol and several variables to control to ensure production of uniform nanoparticles with the MnO crystalline phase. Paragraph 3 details different strategies to modify the protocol. Paragraph 4 was added to the Discussion to note various techniques for protocol troubleshooting. Paragraph 5 outlines the limitations of the thermal decomposition method and paragraph 6 describes applications of MnO nanoparticles as contrast agents for magnetic resonance imaging (MRI). The significance of thermal decomposition with respect to existing methods was thoroughly discussed in the Introduction section and was thus not repeated in the Discussion. 
Paragraph 4 on troubleshooting was added to the revised manuscript and states: “Despite the detailed protocol, instances may arise that require troubleshooting. The following paragraph details some common issues and solutions. During the reaction, if the temperature seems to stabilize around 100oC, some water may have leaked into the heating mantle. Visibly inspect the surrounding area for water leakage from the condenser. Do not directly touch the mantle or round bottom flask without heat resistant gloves, as they will be very hot. If water is observed, immediately turn off the temperature controller, unplug the heating mantle, and let it dry overnight. To prevent future leakages, use an interlocked worm gear hose clamp to secure the water tubing to the condenser. In the case that the desired product is MnO, but only Mn3O4 is produced, it is important to check the nitrogen flow during the reaction. The middle bubbler should have a constant stream of bubbles (see JoVE video for correct bubbling rate), while the right bubbler should only have one or two bubbles forming in it. Incorrect nitrogen flow can occur if the differential silicone oil levels in each mineral oil bubbler are not maintained. Check the oil levels before every experiment and fill up the bubblers according to step 1.5 if needed. During nanoparticle collection, the protocol specifies to pour out the supernatant without disturbing the nanoparticle pellet. The best way to discard the supernatant is to pour it out with one fast continuous motion rather than a slow one.  However, if the pellet gets easily detached from the centrifuge tube, the use of a transfer pipette is recommended to remove the supernatant. During nanoparticle collection and TEM grid preparation, bath sonication is a key step. If the nanoparticles are not resuspending correctly, move the tube around the water bath sonicator until an area is located where the sonication can be felt by the hand holding the tube. The nanoparticle pellet can also be visibly seen disintegrating under strong bath sonication if the tube is in the correct spot. After nanoparticle resuspension, it is important that the TEM grid is suspended in the air with reverse tweezers rather than placed onto a wipe or directly onto an absorbent bench surface. The wipe or absorbent bench surface will wick the nanoparticle suspension off of the TEM grid before drying, resulting in insufficient nanoparticle deposition on the grid for imaging.”
Response to Reviewers’ Comments
*All changes to the revised text are shown in the track changes function. 
Reviewer #1: The authors of the present study presented a protocol that describes a one-pot synthesis of MnO nanoparticles formed by thermal decomposition of manganese(II) acetylacetonate in oleylamine and dibenzyl ether. This is a new protocol that can be applied for the future developments due to the efficacy and simplicity. The manuscript is well-written and well-presented. Therefore, the quality of this manuscript guarantees its publication without further revisions.
Reviewer 1 noted no major or minor concerns.
Reviewer #2: This JOVE article concerns the synthesis and characterization of manganese oxide nanoparticles. Overall, I found the experiments to be extremely well explained and I think that there are a lot of points here which would be useful to many workers. I have a few minor points to be addressed, which I note below.

Major Concerns:
None

Minor Concerns:
1. constant dark contrast - should be noted as negative contrast (or image darkening). Also, not constant, will decay over days/weeks. You might modify to something like 'constant over typical experimental timeframes'. Bright contrast - positive contrast (brightness in images)
Dark contrast was changed to “negative contrast” and bright contrast was changed to “positive contrast” in all places in the main text. As suggested, we have modified the sentence at the beginning of the Abstract to read “While iron oxide nanoparticles provide constant negative contrast on MRI over typical experimental timeframes, MnO generates switchable positive contrast on MRI through dissolution of MnO to Mn2+ at low pH within cell endosomes to ‘turn ON’ MRI contrast.” We also modified another sentence at the beginning of the Introduction to reflect the same idea: “Iron oxide nanoparticles produce robust negative contrast on T2* MRI and are powerful enough to visualize single labeled cells in vivo11–13; however, the negative MRI signal cannot be modulated and remains “ON” throughout the duration of typical experiments.”
2. 'Improperly secured gas cylinders can become airborne if tipped over.' - not sure this quite makes sense. Would revise to something like 'Gas cylinders must be properly secured since they can be very dangerous if tipped over.'
Step 1.1 was reworded to state “CAUTION: Gas cylinders must be properly secured since they can be very dangerous if tipped over.”
3. There is something of an incongruency that the authors describe the potential use of the NP as for MRI, but the NP made are hydrophobic, thus cannot be dispersed in water and use for MRI. It would be worth adding a least a brief or simple method to disperse in water, e.g. using lipids.
We have previous experience in encapsulating MnO nanoparticles within poly(lactic-co-glycolic acid) (PLGA) to make hydrophilic nanoparticles. Dr. Bennewitz was trained in the same laboratory as Dr. Rachel Sirianni and has used a similar encapsulation protocol as outlined in Dr. Sirianni’s JoVE manuscript entitled, “PLGA Nanoparticles Formed by Single- or Double-emulsion with Vitamin E-TPGS”. A section has been added at the end of the limitations paragraph in the Discussion to refer readers to Dr. Sirianni’s JoVE protocol for detailed instructions on MnO nanoparticle encapsulation in PLGA:  “To achieve encapsulation of MnO nanoparticles within poly(lactic-co-glycolic acid) (PLGA) polymer,  follow McCall and Sirianni’s 65detailed JoVE protocol; MnO nanoparticles can be added directly to the PLGA polymer solution as described for hydrophobic drugs in step 8 of the Nanoparticle Preparation section. MnO nanocrystal distribution inside of PLGA nanoparticles can be assessed using TEM and loading of Mn inside the PLGA polymer can be determined by thermogravimetric analysis as shown in Bennewitz et al.14”
