Dear Dr. Nguyen,
Please find below our responses to the reviewers regarding JoVE submission JoVE62283, manuscript “Protocol for Solution Blow Spinning of Polymeric Nano-Composite Fibers for Personal Protective Equipment”.  Thank you very much for your time and consideration.
Sincerely, 

Amanda Forster, on behalf of the coauthors

Editorial Comments:

Comment 1:  

Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

Author’s Response to Comment 1:
We would like to thank the editors for this comment. A careful and thorough check was completed to eliminate all possible spelling or grammar issues.  

Comment 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. E.g. Line 122: “Transfer the solution to a syringe..” instead of “The solution is now ready…”.

Author’s Response to Comment 2:
Thank you very much for bringing this issue to our attention. The protocol section was proofread thoroughly and every sentence is written in the imperative tense. Also, phrases such as “could be”, “should be”, and “would be” are eliminated from the protocol. 
 
Comment 3:  

Any text that cannot be written in the imperative tense may be added as a “Note.” Please consider adding the following as Caution/Note instead of a protocol step: E.g. Line 104-106, Line 124-126, Line 162-163, Line 189-191 (Caution), Line 191 – 194 (note).

Author’s Response to Comment 3:
We would like to thank the editors for the recommendations above. We have addressed the issues as recommended and the text in the aforementioned lines was removed from the protocol and added as “Caution” or “Note”.

Comment 4:  

Please remove the “&” in the references, to follow the JoVE reference format: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al.

Author’s Response to Comment 4:
Thank you for pointing this out.  All the references were corrected as suggested. 

Comment 5:
  
Lines 119, 170, 177: At what speed, temperature should the solution be agitated/rotated?

Author’s Response to Comment 5:
Thank you for bringing this matter to our attention.
Text in line 119 was modified to highlight the speed and temperatures used for mixing of the solutions.  
Comment 6:  

Please specify the grade of glass used e.g. for vials and syringes.

Author’s Response to Comment 6:
We would like to thank the editors for this question. All the glass vials used in this work are “borosilicate glass vials”, the disposable glass pipets used to transfer the solution are “high-quality disposable borosilicate pipets”, and the syringe used for solution blow spinning is a “dissolved gas analysis (DGA) borosilicate syringe”. The information is added in the manuscript where relevant. 

Comment 7:  

Line 204: “..apply PTFE tape..” instead of “..add PTFE tape”.

Author’s Response to Comment 7:
Thank you for this suggestion. We have modified this phrase so that the sentence reads as suggested: “if necessary, apply polytetrafluoroethylene (PTFE) tape to the fittings to eliminate any leaks”.

Comment 8:  

Line 247: How should the coat be applied? With what device?

Author’s Response to Comment 8:
Thank you for pointing this out. A gold/palladium sputter coater was used to coat the fiber samples for SEM analysis. The text in the manuscript has been changed accordingly: “Use a sputter coater to coat the fiber mats with a conductive material such as Au/Pd to mitigate surface charging effects under the electron beam. A coating thickness of 4 nm to 5 nm will suffice”.



Reviewer #2

Reviewer Comment 1:  
p3 l68 - Another recent solution blow spinning article can be found here: 
https://doi.org/10.1039/C8LC00304A

Author’s Response to Reviewer Comment 1:
We thank the reviewer for recommending this very useful article to us. We have cited this article in our manuscript as suggested. 
Reviewer Comment 2:  
p8 263ff. The manuscript should contain the block length ratio and monomer numbers of the poly(styrene-butadiene-styrene) somewhere. I am also missing Mn and its polydispersity index of the three blocks.

Author’s Response to Reviewer Comment 10:
Thank you for bringing this issue to our attention. The poly(styrene-butadiene-styrene) block-co-polymer used in this study had a styrene content of 30 wt. %, a molar mass of ~185,000 g/mol, and a density of 0.94 g/mL at 25 °C. The molar mass characterization was performed by the vendor via viscosity/IR measurements. Unfortunately, no information about the polydispersity index or the molar mass of the block chains was provided. The exact polymer used (vendor, catalog number, batch, etc.) in this study can be found in the “Table of Materials” submitted along with the manuscript. Due to current COVID-19 restrictions and the lack of available equipment in our laboratory, we are not currently able to perform additional GPC experiments to verify the information from the manufacturer. The information that we do have, as stated above, was added to the manuscript in the section as suggested by the reviewer. 

Reviewer Comment 3:  
p10 l317ff. - When discussing the influence of the gas pressure, it would be good to know the dimensions of the spray device. What Reynolds numbers is the gas operated at? How do the fiber spinning outcomes vary with the dimensions of the sprayer geometry? (e.g. gas channel diameter, inlet diameters, inner tube wall thickness, of liquid inlet position within the gas stream (how deep inside or how far sticking out?). Such details should be described for the reader to be able to buy the right parts and replicate the results.

Author’s Response to Reviewer Comment 3a:
We would like to thank the reviewer for bringing these issues for discussion to our attention. 
The optimal nitrogen gas pressure for this work was identified to be 207 kPa, as mentioned in the manuscript. At that pressure and ~20 °C the nitrogen gas has a density of 0.00215 kg/L, dynamic viscosity of 1.76 x 10-5 Pa·s, velocity of 0.871 m/s and a Reynold’s number of 147. This is a low Reynold’s number for the flow of nitrogen gas in the gas channel/tube (inner diameter of 0.238 cm & length of 2.134 m) feeding the sprayer, indicative of a laminar flow. We have added the following sentence to address the above in the manuscript, line 328: “It is useful to note that the nitrogen gas was fed to the solution blow spinning sprayer through a PTFE tube with an inner diameter of 0.238 cm and length of 2.134 m. At the optimal nitrogen pressure of 207 kPa and approximately 20 °C, the N2 gas density is 0.00215 kg/L, its dynamic viscosity is 1.76 x 10-5 Pa·s, and its approximate velocity is 0.871 m/s with a Reynold’s number of 147, indicating a laminar flow”.

In this study we used a commercially available airbrush unit. The manufacturer and model of the airbrush can be found in the “Table of Materials” document submitted along with the manuscript. No alterations/modifications were made to the unit. This airbrush unit was equipped by the manufacturer with a 0.35 mm inner nozzle (for the solution) and a corresponding head with an opening of 1 mm in diameter (for the gas). The inner nozzle protrudes (“sticks out”) approximately 0.5 mm from the 1 mm opening of the head. We have added the information above in the “Solution Blow Spinning Process (SBS)” section of the manuscript, line 191: “The SBS apparatus consists of a commercial airbrush unit equipped with a 0.3 mm inner nozzle (for the polymer solution) and a 1mm head opening (for the gas), a syringe pump system, a collector, a pressurized nitrogen (N2) gas cylinder, and an aluminum enclosure. Also, the inner nozzle protrudes approximately 0.5 mm from the head opening of the airbrush. Details on the SBS setup are given in Figure 1”.

Reviewer Comment 4:  
p10 l330ff. - What is the w/w% of NP and polymer? It should be mentioned here and not force the reader to reconstruct it from p6 l 165. The incorporation of NPs looks very scarce. What is the range of compatible NP filling ratios? How high can you go without NP agglomeration and stable spinning? After what time did the NP-containing spinning solutions become unusable/agglomerated? What was the influence of the mentioned oil on the polymer fiber quality and porosity?

Author’s Response to Reviewer Comment 4:
Thank you very much for bringing this issue to our attention. We have addressed the reviewer’s comment by adding the following discussion in our manuscript, “Representative Results” section line 332 and below: “…elastomer nanocomposite fiber mats by dispensing iron oxide NPs in the polymer solution at a mass fraction of, χnp = 0.001. This mass fraction was determined to be the highest attainable before destabilization of the NP dispersion was observed. Since the NP dispersions where not stable above χnp = 0.001, no dispersions where sprayed at NP mass fractions above this value. Nanoparticle agglomeration phenomena are to be expected, which can later affect the quality of the fibers produced (irregular fiber morphology and diameters) and result in a non-uniform dispersion of the NPs within the fiber material. It is important to note that after sonication, the iron oxide NP/polymer dispersions at mass fractions equal to 0.001 were stable for approximately 2 hours, therefore it is recommended to use them immediately after mixing for optimal results. If the dispersions are left unmixed for more than a few hours it is recommended to sonicate the samples again before beginning solution blow spinning. The NPs used in this study, in thea form of dry powder, were coated by the manufacturer with silicon oil, which renders them easily dispersible in various organic solvents, including THF”.
Reviewer Comment 5:  
p12 l394 - The mentioned fiber welding at higher pressures could come from the faster velocity and resulting decrease in drying time. This can potentially be compensated for by increasing the distance. Maybe this dynamic could be discussed here in the manuscript? A similar principle has been demonstrated for a spray dryer in:
https://pubs.rsc.org/en/content/articlelanding/2011/lc/c1lc20298g/unauth#!divAbstract

Author’s Response to Reviewer Comment 5:
We thank the reviewer for bringing this point to our attention. The effect of the gas pressure and the fiber welding phenomenon was discussed in our manuscript in the “Representative Results” section beginning of line 314. We have also cited the published work suggested by the reviewer in our discussion. The discussion is copied here for convenience:

“Furthermore, as mentioned previously, the gas pressure is another process variable that can have an effect on the morphology and diameter of the produced fibers, although to a much lesser extent than polymer molar mass and concentration. Figure 5 demonstrates the effects of gas pressure indicating the presence of fibers with decreasing diameter as gas pressure increases from about 138 kPa to about 345 kPa, however the presence of large polymer beads and welded fibers is also increased. Prior work has also demonstrated that very high gas pressures will induce undesirable fiber and polymer welding17,19. This effect could be a result of a more significant decrease in temperature at the spray nozzle when higher gas flow rates are used, due to Joule expansion of the gas. The temperature decrease is proportional to the volumetric expansion of the gas, which in turn can cause poor solvent evaporation and fiber welding17,19,26.” 

As the reviewer suggested in his comment, we could compensate for the poor solvent evaporation at higher gas pressures by increasing the working distance, but we have found that no added benefits were obtained and we recommend using lower gas pressures for optimal results (homogeneous fiber deposition, even fiber coverage on the substrate, best fiber morphology, etc.).  
