[image: ]DRAFT: DO NOT USE FOR FILMING


Submission ID #:  62203
Scriptwriter Name: Domnic Colvin
Supervisor Name: Anastasia Gomez
Project Page Link: https://www.jove.com/account/file-uploader?src=18971963

Title:   Production of Membrane-Filtered Phase-Shift Decafluorobutane Nanodroplets from Preformed Microbubbles

Authors and Affiliations: 
Darrah A. Merillat1, Arvin Honari1, Shashank R Sirsi1,2

1Department of Bioengineering, The University of Texas at Dallas, Richardson, TX, USA
2Department of Radiology, The University of Texas Southwestern, Dallas, TX, USA 

☐   All author names and affiliations are correct.



Corresponding Authors: 
[bookmark: _Hlk25233958]Shashank R. Sirsi	(Shashank.Sirsi@utdallas.edu)

Email Addresses for All Authors: 
Darrah.Merillat@utdallas.edu
Arvin.Honari@utdallas.edu




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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

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 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 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 videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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

☐ 	Author interview statement opt out. Statements removed completely.

4. 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.
 


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

Current Protocol Length

Number of Steps:  16
Number of Shots:  43

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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.

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.

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.

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.

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.

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.

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

1.8. 

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. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

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. Generating microbubbles from lipid films
2.1. Turn on the power switch for the sonicator and set the amplitude to 70% with the microchip attachment [1]. Attach an appropriate length of tubing to the neck of the vial to guide the gas from the DFB tank outlet into the warm lipid solution held in the enclosure [2-TXT]. 
2.1.1. Talent turning on the power switch and setting the amplitude of the sonicator
2.1.2. Talent placing a tubing between the lipid solution vial and DFB tank. TEXT: DFB- decafluorobutane

2.2. Open the tank valve slowly until the gas can be seen flowing over the lipid solution which will cause slight ripples on the surface of the liquid. If the gas flow is too high, the solution will overflow during microbubble formulation [1]. Start the sonicator and run it for 10 seconds continuously to generate microbubbles [2-TXT].
2.2.1. Talent opening the tank valve slowly.
2.2.2. Talent starting the sonicator. NOTE: Stop sonicator if solution starts overflowing

2.3. Turn off the sonicator [1] and immediately close the DFB tank valve [2]. Quickly cap the microbubble solution [3] and submerge the vial in the ice bath to cool the sample below 55 degrees Celsius [4].
2.3.1. Talent turning off the sonicator.
2.3.2. Talent closing the DFB tank valve.
2.3.3. Talent capping the microbubble solution vial.
2.3.4. Talent submerging the vial in ice bath.

3. Preparing and priming the extruder for microbubble condensation.

3.1. Use a 200-nanometer ceramic filter to assemble the high-pressure extruder according to the user's manual [1] and place it in the center of a watertight container so that the sample outlet tube is not pressed against the side or crimped [2]. Couple the extruder to the nitrogen gas tank using the adaptor supplied by the manufacturer [3].
3.1.1. Talent assembling the extruder.
3.1.2. Talent placing the extruder in the center of a watertight container.
3.1.3. Talent coupling the extruder to the nitrogen gas tank using adaptor.

3.2. Place the end of the outlet tube in a scintillation vial to collect the extruded sample, securing the tube to the container with a tape to stay within the vial [1]. Open and close the release valve to make sure there is no pressure within the extruder [2]. Remove the chamber lid [3] and add 5 milliliters of PBS to the extruder chamber [4].
3.2.1. Talent placing the end of the outlet tube in scintillation vial.
3.2.2. Talent opening and closing the valve of the extruder.
3.2.3. Talent removing the chamber lid.
3.2.4. Talent adding PBS to the extruder chamber.

3.3. Replace the lid, making sure that it clicks securely back into place [1]. Open the nitrogen gas tank so that the pressure gauge reads 250 psi. (P-S-I), making sure the pressure control valve is in the closed position [2]. 
3.3.1. Talent closing the chamber lid.
3.3.2. Talent opening the nitrogen gas tank. 

3.4. Close the gas tank [1] and open the extruder chamber inlet valve, causing the PBS solution to be pushed through the system and out the sample outlet tube into the scintillation vial [2].
3.4.1. Talent closing the gas tank.
3.4.2. Talent opening the extruder chamber inlet.

3.5. When only gas is exiting the tubing, open the release valve and allow the pressure to fall to 0 psi [1], then remove the scintillation vial [2].
3.5.1. Talent opening the release valve.
3.5.2. Talent removing the scintillation vial.

4. Pre-cooling microbubbles for extrusion and separating droplets from liposomes by centrifugation
4.1. Open and close the release valve to make sure there is no pressure within the extruder [1] and place a new scintillation vial at the end of the outlet tube [2]. Fill a steel container with 2-methyl butane [3] and add dry ice to bring the temperature down to minus 18 degree Celsius [4].
4.1.1. Talent opening and closing the release valve.
4.1.2. Talent placing a new scintillation vial at the outlet tube.
4.1.3. Talent filling steel container with 2-methyl butane.
4.1.4. Talent adding dry ice to the container.

4.2. Insert the microbubble solution into the chilled 2-methyl butane so the sample is submerged for 2 minutes [1]. Move the scintillation vial throughout the 2 minutes to gently mix the bubbles [2]. Add dry ice as needed to maintain the temperature between minus 15 and minus 18 degrees [3-TXT].
4.2.1. Talent submerging the microbubble solution into the chilled 2-methyl butane.
4.2.2. Talent moving the scintillation vial for mixing.
4.2.3. Talent adding dry ice into to maintain temperature. TEXT: WARNING: Do not exceed -20 ˚C 

4.3. After 2 minutes, remove the microbubbles from the chilled 2-methyl butane [1], gently shake the vial to mix the microbubbles [2] and use a chilled 10-milliliter syringe to transfer the solution to the extruder [3].
4.3.1. Talent removing the microbubbles from the container.
4.3.2. Talent shaking the vial to mix the microbubbles.
4.3.3. Talent transferring the solution to the extruder using syringe.

4.4. Remove the extruder chamber lid [1] and add the microbubble solution to the chamber by slowly pushing the plunger on the syringe [2]. Replace the extruder cap, making sure it clicks securely back in place [3].
4.4.1. Talent removing the extruder chamber lid.
4.4.2. Talent adding microbubble solution in the chamber.
4.4.3. Talent replacing the extruder cap.

4.5. Verify that the pressure control valve and the release valve of the extruder are in the closed position [1]. Open the nitrogen gas tank until the pressure gauge reads 250 psi [2], close the gas tank [3], and turn the pressure control valve to the open position [4].
4.5.1. Talent verifying the pressure control and release valve.
4.5.2. Talent opening the nitrogen gas tank.
4.5.3. Talent closing the gas tank.
4.5.4. Talent opening the pressure control valve.

4.6. When the solution has filled the scintillation vial at the exit tubing and only gas is exiting the tube, slowly open the pressure release valve and allow the pressure to fall to 0 psi [1]. Transfer 10 milliliters of the extruded droplet solution to a 15-milliliter centrifuge tube [2].
4.6.1. Talent opening the pressure release valve.
4.6.2. Talent transferring extruder droplet solution to a centrifuge tube.

4.7. Centrifuge the extruded sample at 1,500 times g for 10 minutes at 4 degrees Celsius [1]. Discard the supernatant and the spontaneously vaporized droplets appearing at the top of the solution [2]. 
4.7.1. Talent centrifuging the tube.
4.7.2. Talent discarding the supernatant and vaporized droplets. 

4.8. Resuspend the pellet comprising of DFB nanodroplets in 10 milliliters of PBS with 20% glycerol and 20% propylene glycol [1].
4.8.1. Talent adding PBS, glycerol and glycol to resuspend the pellet.


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: 161. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Phase-shift droplet analysis of DFB and OFP nanodrpolets using DLS, TRPS and microscopy
5.1. The size distribution of condensed bubble solutions with and without extrusion shows that the condensed only sample has a much wider distribution centered near 400 nanometers [1] whereas the extruded sample has a narrower distribution centered at 200 nanometers [2].
5.1.1. LAB MEDIA: Figure 5. Video editor focus on the dotted line graph of condensation.
5.1.2. LAB MEDIA: Figure 5. Video editor focus on the dark line graph of extrusion.

5.2. Tunable resistive pulse sensing analysis was used for the analysis of phase-shift droplets after they have been washed by centrifugation to remove excess liposomes which shows the droplet sizes near 200 nanometers [1].
5.2.1. LAB MEDIA: Figure 6.

5.3. The microscopy data of nanodroplet vaporization when heated shows that some microbubbles are apparent in the field of view before vaporization [1] and large microbubbles are observed after heating [2].
5.3.1. LAB MEDIA: Figure 7A. 
5.3.2. LAB MEDIA: Figure 7B.

5.4. The microscopy images of nanodroplets inserted into the extruder directly without precooling [1], condensed at 0 degree Celsius [2], and at minus 80 degrees Celsius are shown here [3].
5.4.1. LAB MEDIA: Figure 8A.
5.4.2. LAB MEDIA: Figure 8B.
5.4.3. LAB MEDIA: Figure 8C.

5.5. A representative image of octofluorpropane droplets before and after vaporization from heat also shows a significant amount of coalescence after heating, similar to the DFB droplets [1].
5.5.1. LAB MEDIA: Figure 9.



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each 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.
6.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. 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.

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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