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Author Questionnaire

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.  
If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position


To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)


Current Protocol Length
Number of Steps: 21
Number of Shots: 35 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer up to 2 introduction and up to 3 conclusion questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone statements with sufficient context.

INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

What research gap are you addressing with your protocol?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What are the most recent developments in your field of research?
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What technologies are currently used to advance research in your field?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:

What advantage does your protocol offer compared to other techniques?
1. 
1.1. 
1.2. 
1.3. 
1.4. 
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

What are the current experimental challenges?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

What significant findings have you established in your field?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What questions will future research focus on?
1.10. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Setting Up the Atomizer and Alberta Idealized Nasal Inlet (AINI)

Demonstrator: Click here to enter name of demonstrator(s) 

2.1. [bookmark: _Hlk219368727]To begin, assemble the Rayleigh breakup nasal atomizer device with the Alberta Idealized Nasal Inlet or AINI (A-I-N-I) model [1].
2.1.1. WIDE: Talent assembling the Rayleigh breakup nasal atomizer device together with the AINI model on the workbench.

2.2. Using deionized water, wash all components thoroughly [1] and then wash them with ethanol or an organic solvent [2].
2.2.1. Talent adding the AINI components with deionized water.
2.2.2. Talent wiping the component in a wipe soaked in ethanol.

2.3. Now, attach the AINI to the Next Generation Impactor [1] and connect the outlet of the impactor to a vacuum pump to draw airflow through the nasal passages [2].
2.3.1. Talent attaching the AINI to the Next Generation Impactor.
2.3.2. Talent connecting the outlet of the Next Generation Impactor to the vacuum pump tubing.

2.4. Set the airflow rate to 7.5 liters per minute using a calibrated flow meter attached to the induction port of the Next Generation Impactor [1]. Adjust the pump controls until the flow meter reads 7.5 liters per minute [2].
2.4.1. Talent attaching the calibrated flow meter to the induction port of the Next Generation Impactor.
2.4.2. Talent adjusting the vacuum pump settings.

2.5. Use a Parafilm to seal the device properly to the AINI [1].
2.5.1. Talent wrapping Parafilm around the interface to seal the device to the AINI.

2.6. Next, insert the Rayleigh breakup atomizer nozzle into the entrance of the AINI nostril at an angle of 45 degrees [1].
2.6.1. Talent positioning and inserting the atomizer nozzle into the vestibule section at a 45-degree angle.

2.7. Secure the atomizer so that it does not shift during operation [1] and ensure that all connections, model sections, and tubing to the pump are airtight [2].
2.7.1. Talent stabilizing and securing the atomizer in position.
2.7.2. Talent checking and tightening all connections to confirm an airtight system.

2.8. Then, gently mix the prepared polyethyleneimine mRNA suspension to ensure homogeneity while avoiding bubble formation [1].
2.8.1. Talent gently mixing the polyethyleneimine messenger ribonucleic acid suspension in its container.

2.9. Draw the prepared sample into the atomizer reservoir [1] and load it into the atomizer device [2].
2.9.1. Talent aspirating the sample into the atomizer reservoir.
2.9.2. Talent inserting the filled reservoir into the atomizer device to complete sample loading.



3. Aerosol Generation and Sample Collection from AINI

Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Check if the airflow of the air pump is delivering 7.5 liters per minute through the AINI  [1].
3.1.1. Close-up of the air pump display showing 7.5 liters per minute.

3.2. Activate the Rayleigh breakup atomizer to begin aerosolization [1]. Observe the aerosol droplets traveling through the nasal passage model and depositing in different regions according to their aerodynamic sizes [2].
3.2.1. Talent pressing the control or trigger to activate the Rayleigh breakup atomizer.
3.2.2. Shot showing aerosol droplets passing through the transparent nasal passage model.

3.3. Turn off the air pump promptly after spraying to prevent deposited droplets from being drawn further downstream or drying unevenly [1].
3.3.1. Talent switching off the air pump immediately after completion of the spray.

3.4. Then, carefully disassemble the AINI model into its individual anatomical segments to collect deposited nanoparticles from each region [1].
3.4.1. Talent separating the AINI model into individual sections on the bench.

3.5. Next, identify and prepare to collect deposits from six compartments, including the atomizer device [1], the nasal vestibule section, the turbinate section [2], the olfactory region, the nasopharynx section [3], and any downstream capture such as attached Next Generation Impactor stages or a final filter [4].
3.5.1. Talent pointing to or arranging the atomizer device as a collection compartment.
3.5.2. Talent showing or pointing to the nasal vestibule section and turbinate section.
3.5.3. Talent pointing to the olfactory region section and the nasopharynx section.
3.5.4. Talent showing the downstream capture components.

3.6. For each compartment, use a measured volume of cell culture medium to wash out the deposited material [1] and recover all the sample from the atomizer device [1].
3.6.1. Talent adding an individual compartment with a measured volume of cell culture medium.
3.6.2. Talent collecting the sample into a separate container.

3.7. Then, retrieve the liquid from the Next Generation Impactor stages, if used, by rinsing the stages with DMEM to trap fine particles [1] and cap the tube containing the collected liquid securely [2].
3.7.1. Talent rinsing the Next Generation Impactor stages by adding Dulbecco’s Modified Eagle Medium.
3.7.2. Talent placing a cap on the collection tube and sealing it.




4. Handling the Samples Post-Collection and Cleaning the Apparatus 

Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Place the collected samples in an incubator set to 37 degrees Celsius for a short period of time until use [1]. 
4.1.1. Talent placing the capped sample tubes into an incubator set to 37 degrees Celsius.

4.2. If not proceeding to transfection on the same day, store the collected samples intended for use within 24 hours at 4 degrees Celsius [2], or place samples intended for longer storage into a freezer set to minus 80 degrees Celsius [3].
4.2.1. Talent placing ‘short-term’ labeled samples into a refrigerator set to 4 degrees Celsius.
4.2.2. Talent placing ‘long-term’ labeled samples into a freezer set to minus 80 degrees Celsius.

4.3. Next, clean the Rayleigh breakup atomizer and the AINI model thoroughly after each run to prevent cross-contamination of subsequent experiments [1].
4.3.1. Talent wiping the components with a clean wipe.

4.4. Rinse all AINI sections and atomizer parts with deionized water to remove media and nanoparticles [1]. Then, wash the same parts with 70 percent ethanol to disinfect and facilitate drying [2].
4.4.1. Talent rinsing the AINI sections and atomizer components with deionized water.
4.4.2. Talent adding the parts with 70 percent ethanol.

4.5. Finally, let all parts air dry by placing them in a drying cabinet set to low heat [1] and inspect the Rayleigh breakup atomizer nozzle to ensure no salt deposits or residues remain before reassembling [2].
4.5.1. Talent placing the cleaned components into a drying cabinet.
4.5.2. Close-up of the talent inspecting the Rayleigh breakup atomizer nozzle.







Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 125.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Z-average diameters of polyethyleneimine mRNA polyplexes remained within the expected range of 136 to 160 nanometers before aerosolization [1], and 145 to 162 nanometers after aerosolization, indicating that Rayleigh breakup did not cause significant size changes [2].
5.1.1. LAB MEDIA: Figure 1. Video editor: Highlight the 3 bars labeled “Pre-Aerosolized” .
5.1.2. LAB MEDIA: Figure 1. Video editor: Highlight the 3 bars labeled “Aerosolized”.

5.2. The zeta potential and Peak 1 mean diameters by intensity remained largely unchanged before and after aerosolization [1].
5.2.1. LAB MEDIA: Figure 1. Video editor: Show only the graph on the top left with “Zeta Potential (mV)” written on Y axis and the bottom right graph with “Peak 1 Mean by Intensity (nm)” written on Y axis.

5.3. Numerous blue-stained nuclei were observed in cells from the from the turbinate region, indicating successful DAPI staining of A549 cells [1].
5.3.1. LAB MEDIA: Figure 6. Video editor: Highlight the dense blue-stained nuclei distributed across the entire image.

5.4. Green-fluorescing cells were observed in A549 wells after exposure to aerosolized messenger RNA, indicating successful transfection [1].
5.4.1. LAB MEDIA: Figure 3. Video editor: Highlight the scattered green dots across the image, representing transfected cells.

5.5. Merged DAPI and green fluorescent protein signal in A549 cells confirmed transfection feasibility and validated cellular uptake of the mRNAs [1].
5.5.1. LAB MEDIA: Figure 4. 

5.6. The green fluorescent protein signal was observed in HEK293T cells exposed to the aerosolized mRNA, confirming successful transfection [1].
5.6.1. LAB MEDIA: Figure 5. Video editor: Highlight the bright green-fluorescing signals.
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