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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: 14
Number of Shots:  41

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.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 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.
· 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 full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims 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.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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.
Describe the research contexts or systems in which this protocol can be applied.
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.
CONCLUSION:
What does this protocol allow researchers to study or measure?
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.

Describe the most important consideration or challenge when performing this protocol.
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.

Are there any additional methods or analyses that can be performed following this procedure?
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.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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.


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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Virus Aerosolization and Filter or Pre-filter Testing
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, dilute the purified and concentrated Phi6 (Fie-six) bacteriophage suspension in 20 mM (twenty millimolar) potassium phosphate buffer containing 1mM (one millimolar) magnesium chloride, adjusted to pH 7.2 (P-H-seven-point-two) to enable use for aerosol generation experiments [1-TXT]. Next, assemble the experimental aerosol chamber using a cylindrical glass body with a matching lid [2]. Insert the internal metal scaffold into the chamber [3] and secure insulating gaskets to ensure an airtight seal [4]. 
2.1.1. WIDE: Talent diluting the concentrated bacteriophage suspension inside the biosafety cabinet. TXT: Final titer = 5 × 1010–1011 PFU/mL (Authors: This step was included to establish a clear introductory context for the video. Please let us know if this meets your requirements or if you would recommend an alternative approach.)
2.1.2. Talent placing the cylindrical glass body and lid in the biosafety cabinet.
2.1.3. Talent inserting the internal metal scaffold into the chamber.
2.1.4. Talent positioning insulating gaskets and sealing the chamber.
2.2. Use a nebulizer in combination with an air pump to generate a stable and reproducible input of viral aerosols [1]. Titrate the virus solution used in the nebulizer before and after each experiment to monitor stability [2]. Set the aerosol flow rate to eight liters per minute within the chamber [3].
2.2.1. Talent connecting the nebulizer to the air pump.
2.2.2. Talent collecting and analyzing virus samples before and after passing through the nebulizer.
2.2.3. Close-up of the setup showing the flow rate being adjusted to 8 liters per minute.
2.3. To reduce humidity during prolonged measurements, direct approximately three-quarters of the aerosol flow to the exhaust through a High-Efficiency Particulate Air, or HEPA (HEP-uh) filter [1]. Allow the remaining one-quarter of the flow, corresponding to two liters per minute, to enter the chamber [2]. Use a metal funnel to direct the aerosol flow toward the filter or pre-filter surface within the chamber [3]. 
2.3.1. Talent adjusting tubing to route airflow toward the HEPA filter.
2.3.2. Close-up of airflow entering the chamber at reduced rate.
2.3.3. Talent positioning a metal funnel to direct aerosol flow onto the filter surface.
2.4. Dehumidify the outgoing airflow using a desiccator to protect the HEPA filter and flow meter from excessive moisture [1]. Use an external pump to create negative pressure within the system and further support airflow to ensure efficient exhaust through the outlet port [2].
2.4.1. Talent connecting the chamber outlet to a desiccator.
2.4.2. Talent operating an external pump connected to the system
2.5. Next, evaluate the anti-viral properties of coatings and filter or pre-filter materials [1] using surface tests and pre-filter tests in the aerosol chamber [2]. In surface tests, assess all coating materials on flat test pieces based on copper and-or-or silver active components embedded in proprietary matrices [3]. In pre-filter tests, select the copper- and silver- based coating VS-B (V-S-B) for application to the pre-filters [4].
2.5.1. LAB MEDIA: Table 1: Video Editor: Please use only columns labelled as “Filters and prefilters” and “Coatings”. In the coatings column, please remove the text " (All provided by Clean Touch Medical)"
(Authors: Regarding Table 1, could you please clarify why the coatings column corresponding to pre-filters designated as ‘uncoated’ lists specific coating materials?)
2.5.2. Talent placing the coated and uncoated pre-filter and filter materials in the aerosol chamber.
2.5.3. Talent placing multiple coated flat test pieces within the chamber.
2.5.4. Talent applying VS-B coating to the pre-filters within the chamber.
2.6. Quantify antiviral efficacy using plaque assay to measure the number of infectious viral particles [1] and quantitative reverse transcriptase polymerase chain reaction or qRT-PCR (Q-R-T-P-C-R) to determine viral genome copy numbers [2].
2.6.1. Talent preparing samples for plaque assay.
2.6.2. SCREEN: Display qPCR software interface showing amplification curves and data output. (Authors: Please specify if you could provide a screen capture pertaining to this shot labelled “SCREEN”?)

3. Efficiency of Anti-viral Surface Coatings
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. To perform the surface viability assay, pipette twenty microliters of Phi6 stock onto coated test pieces [1]. Spread the sample evenly over a 2cmx 2cm (two-by-two square centimetres) area using a sterile glass triangle [2]. Incubate the samples in a biosafety cabinet at twenty-two degrees Celsius for one minute, five minutes, one hour or three hours [3].
3.1.1. Talent pipetting liquid onto a coated test piece.
3.1.2. Talent spreading the liquid using a glass triangle across the surface.
3.1.3. Talent placing samples inside a biosafety cabinet for incubation.
3.2. Add one eighty microliters of fresh LB (L-B) broth to the surface to recover the viruses [1]. Wash the surface by repeated pipetting to collect the sample [2]. Use a plastic Petri dish as control surface [3]. 
3.2.1. Talent adding LB broth onto the test surface.
3.2.2. Talent pipetting up and down to wash and collect the sample. (Authors: Please specify the required wash buffer volume and the number of repetitions)
3.2.3. Close-up of a plastic Petri dish labeled as control.
3.3. To evaluate the effect of VS-B anti-viral coating by impaction sampling, position a Petri dish containing 20mM HEPES (HEEP-eez) buffer at pH 7.2 (P-H-seven-point-two) directly beneath the coated filter to maximize particle deposition [1]. Alternatively, set up a triple-nozzle, all-glass swirling impinger connected to an external pump for aerosol collection [2].
3.3.1. Talent placing a Petri dish beneath the filter.
3.3.2. Talent assembling the glass impinger apparatus.
3.4. Maintain airflow through the filter at two liters per minute [1]. Increase total air influx to ten liters per minute using an additional valve after the chamber outlet [2]. Capture the aerosols in five milliliters of 20mM HEPES buffer and replenish evaporated buffer every thirty minutes [3]. For impinger experiments, remove both Petri dish and bulpren pre-filters [4].
3.4.1. Close-up of airflow control showing 2 liters per minute setting.
3.4.2. Talent adjusting a valve to increase airflow.
3.4.3.  Talent adding buffer to maintain liquid volume.
3.4.4. Talent removing the Petri dish and bulpren pre-filters from setup.
3.5. For triplicate sampling, perform control runs without filters for fifteen minutes before and after each experiment [1]. After the pre-experiment control run, insert the filter or pre-filter into the chamber and operate the system for three hours [2]. Collect viral aerosols by recovering one milliliter of suspension from Petri dishes containing twenty milliliters of buffer [3] at different time points [4]. Remove the filter and conduct a post experiment control run [5].
3.5.1. Talent running the chamber without a filter.
3.5.2. Talent inserting the filter and operating the system.
3.5.3. Talent collecting liquid sample from a Petri dish using a pipette.
3.5.4. LAB MEDIA: Table 2: Video Editor: Please omit the column titled “Samples”. 
3.5.5. Talent removing the filter and restarting the system.
3.6. Use eight hundred microliters of the collected sample for qRT-PCR analysis [1] and the remaining two hundred microliters for virus titration [2].
3.6.1. Talent transferring 800 microliters into a labeled tube.
3.6.2. Talent transferring 200 microliters into a separate tube
3.7. Collect samples every thirty minutes during the experiment to obtain eight qRT-PCR and titration samples each per experiment [1]. In impinger experiments, collect titration samples only once at the end of the three- hour run [2].
3.7.1. Talent labeling and collecting samples at timed intervals.
3.7.2. Talent collecting a final sample at the end of the experiment.
3.8. Snap freeze qRT-PCR samples in liquid nitrogen and store them at minus eighty degrees Celsius [1]. Process virus titration samples immediately using plaque assay [2].
3.8.1. Talent placing sample tubes into liquid nitrogen.
3.8.2. Talent preparing titration samples for plaque assay.
4. 

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: 249.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. The surface viability assays demonstrated that all tested coatings successfully inactivated the virus, with significant reductions observed within the first five minutes [1]. The copper-based surface coating, B4 (B-four) achieved the fastest reduction, decreasing infectious counts by three orders of magnitude within five minutes [2] and reaching complete inactivation with detection limit below hundred plaque forming units per milliliter by fifteen minutes [3].
5.1.1. LAB MEDIA: Figure 2A and 2B. Video Editor: Show both Figure 2A and 2B. In figure 2B, emphasize the bars labelled as VS, VS-B, A6 and B4 sequentially. (Authors: Could you please update the image 2B with Y-axis title?)
5.1.2. LAB MEDIA: Figure 2B: Video Editor: Please highlight the difference between the two bars labelled as B4.
5.1.3. LAB MEDIA: Figure 2A: Video Editor: Please highlight the red dot within the graph and the column between 0 to 20 on the X-axis simultaneously.
5.2. A6 (A-six) coating achieved total virus inactivation within twenty-five minutes [1] and VS-B within sixty minutes [2]. VS (V-S) coating exhibited the slowest inactivation rate among the tested materials [3]. 
5.2.1. LAB MEDIA: Figure 2A: Video Editor: Please highlight the grey dots within the graph and the column between 0 to 20 on the X-axis simultaneously.
5.2.2. LAB MEDIA: Figure 2A: Video Editor: Please highlight the green dot between the X-axis lines labelled 20 and 40.
5.2.3. LAB MEDIA: Figure 2A: Video Editor: Please highlight the yellow dot on the X-axis line labelled 180.
5.3. The studied prefilters BP-6 (B-P-six), S-11 (S-eleven), and FMR-5 (F-M-R-five) were equally effective in lowering the number of infectious viruses passing through them by one-point five to two orders of magnitude compared to the no-filter control [1]. The GF-2 (G-F-two) filters demonstrated superior performance, lowering the viral load by at least six orders of magnitude and no infectious Phi6 virus plaques were detected within the detection limit [2]. The VS-B coating did not significantly affect infectious virus filtration efficacy compared to uncoated pre-filters [3]. 
5.3.1. LAB MEDIA: Figure 3A and 3B: Video Editor: In figure 3A, please emphasize the brown, green and blue solid lines sequentially. In figure 3B, please emphasize the brown, green and blue solid fill bars sequentially. 
5.3.2. LAB MEDIA: Figure 3A: Video Editor: Please emphasize the grey dotted line along with the corresponding Y-axis value.
5.3.3. LAB MEDIA: Figure 3A: Video Editor: Please emphasize the brown solid and dotted lines together, followed by green solid and dotted lines, then blue solid and dotted lines.
5.4. The qRT-PCR results showed that pre-filters lowered the viral genome copy numbers by up to two orders of magnitude [1]. The GF-2 filter showed a decrease of up to four orders of magnitude compared to the no-filter control [2]. While the differences between pre-filters and control remained insignificant during the first thirty minutes [3], the mechanical filtering efficiency increased from the sixty-minute time point [4]. Additionally, the application of the VS-B coating had no measurable effect on the number of viral genomes passing through the filtration media [5].
5.4.1. LAB MEDIA: Figure 4A: Video Editor: Please emphasize the brown solid and dotted lines together, followed by green solid and dotted lines, then blue solid and dotted lines in comparison with black solid line.
5.4.2. LAB MEDIA: Figure 4A: Video Editor: Please emphasize the Y-axis values corresponding to the grey line and the black line along with the lines simultaneously.
5.4.3. LAB MEDIA: Figure 4A: Video Editor: Please emphasize all lines except the grey line corresponding to X-axis value 30. 
5.4.4. LAB MEDIA: Figure 4A: Video Editor: Please emphasize all lines except the grey line beyond X-axis value 60. 
5.4.5. LAB MEDIA: Figure 4B: Video Editor: Please emphasize the brown solid and patterned bars together, followed by green solid and patterned bars, then blue solid and patterned bars.
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