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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 similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as reasonably possible.

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

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

· To ensure that your script can be filmed in one day, the Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 30


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please answer in full sentences in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help 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 30 or fewer words.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: What is the main advantage of this technique?

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 30 or fewer words.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. 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 30 or fewer words.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

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 30 or fewer words.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?

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 30 or fewer words.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera



Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Bubble Generation and Acoustic Calibration
2.1. For bubble generation, place the water tank of the oscillator such that a focusing point of the laser is located inside the water tank, leading to spark generation for every 5-10-millijoule laser pulse [1-TXT].
2.1.1. WIDE: Talent positioning tank TEXT: Spark should be located approximately 3 cm below target pressure antinode

2.2. Switch on the ultrasound transducer [1-TXT] and increase the applied voltage until the bubbles no longer rise vertically but deviate toward the pressure antinode and become trapped [2].

2.2.1. Talent turning on transducer TEXT: See text for full oscillator setup details
2.2.2. Bubble deviating toward antinode/becoming trapped 

2.3. Set the backlit illumination to continuous light-emitting diode and select the high-speed camera to allow observation of the trapped bubble [1].

2.3.1. Talent setting illumination and/or selecting camera, with monitor visible in frame

2.4. To trap a bubble and capture its radial oscillations, set the Frame size to 128 x 128 pixels and the Acquisition rate to 180 kilohertz [1].

2.4.1. SCREEN: To be provided by Authors: Frame size and acquisition rate being selected

2.5. Record the bubble radial oscillations from 3-30 milliseconds under increasing applied transducer voltages from 0-8 volts [1].

2.5.1. SCREEN: To be provided by Authors: Oscillations being recorded

2.6. After the last recording, switch on the ultrasound transducer [1] and capture one image of the background for post-analysis [2].

2.6.1. Talent switching on transducer
2.6.2. SCREEN: To be provided by Authors: Image being captured

2.7. For post-processing of the video series, run the VoltagePressure.exe file. Specify the physical and experimental parameters and the values of the applied voltage for the series of recordings [1].

2.7.1. SCREEN: To be provided by Authors: File being run, parameters being entered, then voltage values being entered

2.8. In the Bubble radius analysis panel, click Load parameters and select the folder containing all of the video series and background image files [1].

2.8.1. SCREEN: To be provided by Authors: Load parameters being clicked, then folder and video series and image files being selected

2.9. For each video file, the evolution of the bubble radius will be plotted over one acoustic period and a numerical fit will be superimposed [1].

2.9.1. SCREEN: To be provided by Authors: Shot of bubble radius and numerical fit Video Editor: please emphasize one bubble radius and corresponding numerical fit when mentioned

2.10. When all of the videos have been processed, click Linear regression to perform a linear fit of the pressure-voltage curve. The data will be saved into a .txt file located within the current directory [1]. 

2.10.1. SCREEN: To be provided by Authors: Linear regression being clicked

3. Coalescence Technique 

3.1. To induce bubble coalescence, switch on the ultrasound transducer [1] and set the applied voltage high enough such that the corresponding acoustic pressure may lead to the triggering of surface instability [2].

3.1.1. WIDE: Talent turning on transducer
3.1.2. Talen setting voltage Text: e.g., according to numerical pressure/radius instability zone diagram

3.2. Nucleate a bubble, which will then migrate to its trapping location [1].

3.2.1. Bubble being nucleated/migrating/being trapped

3.3. When a trapped bubble exhibits only spherical oscillations, generate a new laser spark. When the new bubble reaches the trapping location, coalescence occurs [1].

3.3.1. SCREEN: To be provided by Authors: Shot of trapped bubble showing spherical oscillations/spark being generated, then coalescence occurring OR Shot of trapped bubble/spark being generated, then coalescence ocurring

3.4. If the coalesced bubble exhibits only spherical oscillations after sparking, generate a new bubble [1-TXT].

3.4.1. SCREEN: To be provided by Authors: Shot of spherical, coalesced bubble TEXT: Multiple coalescences may be necessary to reach radius at which nonspherical deformations occur

3.5. Once the coalesced bubble exhibits nonspherical oscillations, record the bubble oscillations for approximatively 3-30 milliseconds [1] and use the Figure to identify the mode number of the shape oscillations of the bubble [2].

3.5.1. SCREEN: To be provided by Authors: Oscillations being recorded
3.5.2. LAB MEDIA: Figure 10

4. Fluid Flow Measurements

4.1. To perform fluid flow measurements, set the Frame rate to 180 kilohertz, the Frame size to 128 x 128 pixels, and the Exposure time to 1 microsecond to record the dynamics of the bubble interface [1].

4.1.1. WIDE: Talent setting parameters, with monitor visible in frame

4.2. To record the motion of the dye tracers, set the Frame rate to 600 hertz, the Frame size to 1024 x 768 pixels, and the Exposure time to 1 millisecond [1].

4.2.1. SCREEN: To be provided by Authors: Parameters being set

4.3. To create a thin laser sheet, allow the laser beam to successively pass through the cylindrical plano-concave and cylindrical plano-convex lenses oriented on an orthogonal axis to obtain a 150-micron beam width [1].

4.3.1. Beam passing through lenses

4.4. Adjust the position of the laser sheet so that the illuminated particles are visible by the camera [1] and nucleate and trap a bubble as demonstrated [2].

4.4.1. Talent adjusting position
4.4.2. Bubble being nucleated/trapped OR SCREEN: To be provided by Authors: Bubble being nucleated and/or trapped 

4.5. Adjust the position of the laser sheet further, so that a shadow becomes visible behind the bubble [1] and induce bubble coalescence until a stably oscillating shape mode is apparent [2].

4.5.1. Laser sheet being adjusted/shadow becoming visible OR SCREEN: To be provided by Authors: Laser sheet being adjusted/shadow becoming visible
4.5.2. Coalescence occurring/shape becoming apparent OR SCREEN: To be provided by Authors: Coalescence occurring/shape becoming apparent

4.6. Then acquire several recordings, switching between the bubble dynamics and microstreaming [1].

4.6.1. Talent acquiring/switching between readings

5. Cavitation Microstreaming Pattern Visualization

5.1. For image processing and analysis, import the cine file containing the captured particle motion into ImageJ [1] and click Image, Adjust, Brightness-Contrast, and Auto. The dark background will be replaced by an automatically optimized image [2].

5.1.1. WIDE: Talent importing images
5.1.2. SCREEN: To be provided by Authors: Image, Adjust, Brightness/Contrast, and Auto being clicked, then background being replaced

5.2. To display the resulting pattern, click Image, Stacks, and Z Project and select the Max Intensity option for the image projection. An output image with pixels containing the maximum value over all of the images in the stack will be displayed [1-TXT].

5.2.1. SCREEN: To be provided by Authors: Image, Stacks, and Z Project being clicked, then Max Intensity being selected, then output image appearing TEXT: Adjust image contrast as necessary








Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 186. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.
6. [bookmark: _Hlk27388131]Results: Representative Nonspherical Bubble Oscillation Evaluation

6.1. Here a complete sequence of bubble coalescence [1] leading to time-stable, symmetry-controlled, nonspherical oscillations can be observed [2].

6.1.1. LAB MEDIA: Figure 9 Video Editor: please emphasize top, middle, and third image rows
6.1.2. LAB MEDIA: Figure 9 Video Editor: please emphasize bottom row of images

6.2. The approaching phase of two spherically-oscillating bubbles ends when the thin liquid film between the two bubbles is ruptured [1].

6.2.1. LAB MEDIA: Figure 9 Video Editor: please add/emphasize coalescence text and arrow

6.3. After the moment of coalescence, a single bubble exhibiting non-spherical oscillations with a complex shape remains, corresponding to the transient regime of oscillations following the excitation of any dynamical system [1].

6.3.1. LAB MEDIA: Figure 9 Video Editor: please emphasize 3rd row of images

6.4. After a dozen to a hundred acoustic periods, the oscillation shapes stabilize to a steady-state oscillation [1].

6.4.1. LAB MEDIA: Figures 9 and 10 Video Editor: please add/emphasize steady-state regime text and arrow in Figure 9 and Mode 3 in Figure 10

6.5. Once a bubble is trapped and exhibits steady shape oscillations, the motion of the fluorescent tracers within the bubble vicinity can be captured [1].

6.5.1. LAB MEDIA: Figure 11

6.6. When shape oscillations occur, liquid motion is produced within the vicinity of the bubble interface [1].

6.6.1. LAB MEDIA: Figure 12

6.7. Alternative recording of the dynamics of the bubble interface at the acoustic timescale [1] and of the motion of the particles at a lower timescale [2] allow correlation of the microstreaming pattern to a given shape mode number [3].

6.7.1. LAB MEDIA: Figure 12 Video Editor: please emphasize Figures 12a and 12c
6.7.2. LAB MEDIA: Figure 12 Video Editor: please emphasize Figures 12b and 12d
6.7.3. LAB MEDIA: Figure 10

6.8. If the dynamics of the bubble interface contain supplementary modes [1], then the microstreaming flow can be significantly modified due to the multiple interactions between the modes that would generate specific patterns [2].

6.8.1. LAB MEDIA: Figure 13
6.8.2. LAB MEDIA: Figure 13 Video Editor: please emphasize Figures 13c and 13f






Conclusion
7. Conclusion Interview Statements
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver the statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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