
Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Response: We have fully proofread the manuscript and have to the best of our ability ensured that there are no spelling or grammar mistakes.
2. Please provide an email address for each author.
Response: The email addresses of all authors have been provided.
3. 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.
Response: This is a very important comment and we have changed the language of the manuscript to the imperative tense in the protocol section.
4. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Response: More details have been added to the protocol steps as suggested.
5. Please include one liner space between each step and substep of the protocol and highlight 3 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.
Response: We have done the needful as suggested.
6. Line 74: Please remove the details regarding the product used and include them in the table of materials.
Response: This has been done.
7. Line 87: Please mention the position in which the rat pup was restricted.
Response: The position has been explained.
8. Line 92: Please move the details of the instrument used to the table of materials
Response: The details have been moved to the table of materials as suggested.
9. Line 101: Please mention the dose of the anesthesia used.
Response: This is done as suggested.
10. Please reference all of the figures in the text. For the representative result section, please ensure that a table or Figure is included and referenced to show the efficacy of the technique. 
Response: The figures have been referenced in the text. The description of figure showing the high efficacy of the technique as seen in the figure is explained. Following repeated ITI the efficacy improved to about 100% success with distribution to all 4 lobules of the right and the single lobe of the left lung.
11. Please revise the table of materials in alphabetical order.
Response: This is done.
___________________________________
Reviewers' comments:
We are extremely grateful to all the three reviewers who have provided a thorough and insightful review of our manuscript. We hope to significantly improve the quality of the manuscript by implementing all the suggestions 
Reviewer #1:
Manuscript Summary:
The authors present an innovative technique to deliver intratracheal substances to neonatal rats. The major contribution of the technique described by the authors is that is allows for a non-surgical, minimally invasive technique to deliver intrapulmonary substances to in a well-described model of neonatal lung disease. The technique has translational potential in that it will allow the investigation of drugs to prevent or treat experimental neonatal lung disease, or could be used to invoke lung injury to model neonatal lung injury.

The authors have made revisions to improve the original manuscript however there remains potential to improve the manuscript. The main concern is the lack of results demonstrating the effectiveness of the technique.

Major Concerns:
1. In performing this technique the tracheal is intubated, as such the technique is not non-invasive as the title and text suggests. Perhaps a more suitable term would be minimally invasive or less invasive. The authors describe the technique well in line 60-61 as a "simple, consistent, non-surgical intratracheal instillation (ITI) method"
Response: We fully agree with the comment of the reviewer and have accordingly modified the title as suggested to minimally invasive.
2. Methodology: The authors have improved the description of the methodology used to intubate the trachea, however this is presented in the representative results section (lines 110-116) and would be better off in the methodology section.
Response: We have moved the description to the methodology section as suggested and the representative results section is shortened to avoid repetition.
3. The lack of results demonstrating the successfulness of the method is concerning. No data beyond a single image of Evans blue in a representative lung is presented. There is no data, which quantifies the proportion of ITI substance that reaches the lung or the distribution within the lung. Do the authors have any data examining the distribution of the injected substance or the variability of injections in multiple animals?
Response: We had significant variation to begin with. However, with repeated administration we have been able to ensure 100% success in delivering this to the lung to both lobes and all lobules. We have ensured that no dye reaches stomach or outside of lungs. This testifies the efficacy of technique as 100% lung administration. As shown in the picture the dye, though it reached all the lobules, did not go uniformly to all the regions within the lobule. That degree of spread is difficult to achieve without flooding the lungs which would compromise the survival and defeat the purpose. It is expected that if the drug reaches all the lobules that would have the desired effect. There was no dye in the stomach which proves that 100% of the dye administered reached the lung. The percentage of drug reaching the lung improved to 100% following practice over a period of 2-3 months involving about 30- 40 animals. We have eliminated the variation by repeated practice.
Minor Concerns:
1. Given the precision required to intubate the trachea of a neonatal rat the steps these steps could do with a clearer description. It remains unclear whether the pipette used to intubate the trachea was inserted through the lumen of the otoscope speculum or alongside it? Was the speculum used to hold the tongue or to displace the tongue laterally (Line 90-91 step 4.4)?
Response: We agree that this step requires significant degree of precision and practice. Trial and error with many types of otoscopes and rodent specific laryngoscope (Harvard) were done before arriving at the equipment described. The pipette was inserted through the speculum of the otoscope while visualizing the vocal cords through the magnifying lens of the otoscope designed for intervention. Speculum was used to hold the tongue and expose the vocal cords. In other word the speculum served the role of the blade of a laryngoscope. We have explained this in the manuscript.
2. What was the time period between ITI and euthanasia? Did the authors examine multiple time points as the time between injection and examination could affect the pulmonary distribution of the injected substance.
Response: Euthanasia was performed soon after the ITI instillation. The aim of this study was to standardize the technique and prove that the drug could be delivered to a rat pup as young as 5 days of age with no leakage into the esophagus or stomach. Delivering the drug reliably into the lungs avoiding instillation into the esophagus is the first milestone to be achieved followed by administering at the vocal cord level so that the drug goes into both lobes. The technique has been explained further stressing this aspect. Spread of dye within the lobule of lung over a period of time was not tested. In this manuscript we intended only to study and demonstrate the technique of ITI of the dye. Spread of the dye within the lung is an interesting phenomenon and would vary from one compound to another depending on the physical property of the compound injected. The dye injected need not represent the properties of the drugs that could be used. This is not under the control of the person who does ITI. We would like to clarify that our animals survived for at least 14 days after instillation of dye or saline and were sacrificed thereafter. 
3. Without quantifying the effectiveness of pulmonary substance delivery the authors should avoid statements comparing the technique described to other techniques in the literature or alluding to their technique being superior. For example line 28- "less effective nasal…"
Response: We agree with this suggestion and have removed the comparison.
4. Several of the references are incomplete and require revision
Response: References have been thoroughly reviewed. In addition to the setting of using the pattern for JoVE in the reference management software, Zotero for arranging the reference pattern, we compared with the pattern used in other published manuscripts in JoVE. The way we have the references quoted is fully in compliance with the requirements of JoVE.
Reviewer #2:
Manuscript Summary:
The authors described a non-invasive method to intratracheally instilled Evans blue (30-50 μl) in neonatal rodents on postnatal day 5.

General concerns:
1. PROTOCOL: Please describe how to fit a sterile 1ml syringe into a long-angled pipette tip in detail.
Response: The long-angled pipette tip used for loading the western blot gel was used for this purpose. The pipette tip was cut 0.5 cm away from it’s base so that the pipette tip fits well into the tip of a 1ml syringe.
2. REPRESENTATIVE RESULTS, lines 116-117: The introduction of air into the lung soon after administration of the agent prevented the substance from coming back to the laryngeal cavity. Does this study introduce air into the lungs soon after administration of Evans blue? Please describe the detailed methods of introduction of air into the air. How to disconnect the fitted 1 ml syringe and pipette tip and introduce air (volume?) into the lungs?
Response: Thank you for indicating the need to clarify this point.
[bookmark: _Hlk62765423]We aspirated about 0.9 ml of air first into the syringe followed by about 30 microliters of the dye. Then the piston of the syringe was advanced so that the dye moved forward to reach the tip of the pipette tip. The pipette tip was introduced into the trachea between the vocal cords, dye was injected first followed by the 0.9 ml of air which was between the dye and the syringe.
3. PROTOCOL: Please describe how to measure the depth of the pipette tip that was inserted into the desired position because the small orotracheal region in neonatal rats.
Response: We introduced about 2 mm of the pipette tip beyond the vocal cords. The dye is dark in color and it is difficult to see any marking in the pipette tip. If giving any clear solution it is possible to mark the point of 2 mm away from the pipette tip.  
Reviewer #3:
A simple, non-invasive method for intratracheal instillation of drugs in neonatal rodents as a treatment strategy for lung disease by Tara Sudhadevi et al.
This paper shows an invasive method of administration of drugs and components into larynx/trachea. It has direct translational impact considering the fact that surfactant and drugs are administered locally into the lungs of preterm/term newborns. Conversely this procedure is used to be performed in an open local surgery to see and to puncture the pups' larynx/trachea (Porzionato A., et al. 2019). The method here reported sounds effective in the instillation of drugs and compounds, as cellular products.
 Response: The average weight of a 5-day old rat pup is about 12 grams.
b) Effective implementation of Refinement and Reduction requires both concepts to be considered at an early stage to improve the general research strategy of a project. A staged approach before embarking on large or complex experiments is useful, starting with thorough background research of the published literature and considering the possibility of conducting a small pilot study (a careful pubmed research on this topic is needed to be sure that no data are available for pups). Refinement is probably the most effective of the Three Rs in achieving immediate reduction of pain and suffering, and improvement of welfare of animals involved in research. The approach is of great relevance since reducing pain, suffering and distress is a crucial aspect of the moral debate about animal research, and a legal requirement. That is why I suggest to specify the used doses also for euthanasia.
Did the Authors conceptualize or hypothesize whether or not this new no-surgical approach to the pup larynx/trachea will have improvement in reduction or refinement in their project?
Response: Thank you for bringing in the crucial topic of Refinement and Reduction. This method serves as an alternative to intratracheal injection with a needle which is blind technique and is invasive as it pierces the trachea causes pain, bleeding and is blind in nature with questionable efficacy. In complete contrast this technique serves to reduce pain while refining the introduction of a drug into the trachea. In addition, the administration of drug into trachea is directly visualized ensuring efficacy. Though the instillation of drug into trachea is widely practiced in larger animal our refinement to use this in a 5-day old rat pup is the innovation we would like to stress here. We have added this aspect to the discussion.
Also, as we are100% sure about the efficacy of delivery relative to blind methods, this will definitely contribute to implementation of reduction.
We used the standard dose of drugs for anesthesia such as Ketamine at 100mg/kg and Xylazine at 10 mg/kg followed by exsanguination. Euthanasia was performed as part of the experiment to collect lung tissue to demonstrate the efficacy. This is added to the revised version.
c) Abstract lines 22-23: The small size of orotracheal region/pharynx in the pups makes visualization of trachea difficult, contributing to the variable success rate of intratracheal drug delivery.
The Authors are assumed not to try to inspect necessarily the "trachea (as in the abstract)", but instead the larynx, accordingly they rightly state in the representative results:
Representative Results
The intratracheal administration was achieved by visualizing the laryngeal lumen (vocal cords) and inserting the pipette tip fitted to a syringe into the tracheal lumen. The positioning of the animals at an angle of 45° provided better visualization of tracheal opening without the interference of the epiglottis.
Some useful insights for the Authors can be obtained from:
"A Comparison of Rodent and Nonrodent Laryngeal and Tracheal Bifurcation Sensitivities in Inhalation Toxicity Studies and Their Relevance for Human Exposure" by Vasanthi Mowat, et al. 2017.
Response: We are grateful for the comments and the useful reference so kindly provided. We have made the appropriate changes as suggested. Abstract has been re-worded.
d) The positioning of the animals at an angle of 45 degrees provided better visualization of tracheal opening without the interference of the epiglottis.
The figure could be more representative for the audience, by showing (arrow) the 45° angle (head vs. body ??).
Response: We have added a figure to demonstrate the animal placed in 45 degrees. The angle is marked as requested in the figure (Figure. 2).
