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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 2.5, 2.6, 3.2, 4.2, 4.4
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 4.3 Place the water tank on a flat plate so that the four balls can be clearly identified in the reconstructed ultrasound image in the treatment plane
5. Will the filming need to take place in multiple locations? Y, a second site is about a 15 minute walk away


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. [bookmark: OLE_LINK12][bookmark: OLE_LINK13]Xiang Ji: Accurate targeting is essential to ensure safety and efficacy for image-guided high-intensity focused ultrasound systems. Our protocol can evaluate the targeting accuracy of ultrasound-guided high-intensity focused ultrasound phased array systems.

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


What is the main advantage of this technique?

1.2. Xiang Ji: This technique can be used to evaluate the targeting accuracy in the treatment plane while taking into consideration the clinically relevant tissue path.

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


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

Can this method be applied to any other systems?

1.3. [bookmark: OLE_LINK14]Ke Li: This method can be applied to ultrasound-guided high-intensity focused ultrasound systems with a self-focused transducer using different ultrasound image reconstruction methods.

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

Why is visual demonstration of this method critical?

1.4. Ke Li:  Visual demonstration of this method can help others fully understand the protocol, especially how to determine the location of the target in the reconstructed ultrasound image.

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


Introduction of Demonstrator: N/A


Ethics title card: N/A


Section - Protocol
2. Phantom Preparation
2.1. Before making the phantom, fabricate the model. [1] This 3D-printed model is a square with side lengths of 40 millimeters. A solid ball is at each corner. [2-TXT]
2.1.1. WIDE: Talent at bench where phantom will be prepared
2.1.2. CU: Detail of the model [TEXT: See text protocol for details.] 
2.2. With the model at hand, make the phantom holder. [1] For this, get an acrylic baseboard and an 8 centimeter diameter plastic cylinder that is 3 centimeters tall. [2] Use silica gel to attach them to form a holder. [3] Let the assembly sit for one hour. [4]
2.2.1. MED: Talent turning attention to making the phantom
2.2.2. MED: The baseboard and cylinder being put into position to work with 
2.2.3. MED: The cylinder and baseboard being attached 
2.2.4. CU: The final assembly of the cylinder and baseboard
2.3. Now, move on to make the phantom from fresh bovine muscle. [1]  Slice the muscle into a square with sides of 30 millimeters and 10 millimeter thickness. [2] Ventilate the tissue with a fan for 2 hours to evaporate moisture. [3]
2.3.1. MED: Talent slicing bovine muscle
2.3.2. CU: The slice to be used, to demonstrate its size and shape
2.3.3. CU: (possibly MED) The tissue sample in the setup for ventilating it
2.4. Next, prepare to work with hazardous chemicals. [1] Pour degassed and deionized water into a beaker. Add acrylamide and stir until it is dissolved. [2-TXT] Then, add bis-acrylamide and stir until dissolved. [3-TXT] Finally add tetramethylethylenediamine and stir until the solution is uniform. This is Solution 1. [4-TXT]
2.4.1. MED: (possibly WIDE) Talent, wearing safety gear to work with chemicals, with the needed chemicals ready for use
2.4.2. MED: Talent with (or pouring) a beaker of water and then adding the acrylamide and stirring. [TEXT: Water: 115 mL; acrylamide 13 g]
2.4.3. MED: Beaker as talent adds bis-acrylamide and then stirs [TEXT: bis-acrylamide: 0.24 g] 
2.4.4. CU: Beaker as last chemical is added and the beaker is stirred [TEXT: N,N,N’,N’-tetramethylethylenediamine (TMEDA): 0.2 mL]
2.5. In another beaker with degassed and deionized water, add ammonium persulfate and stir to dissolve. This is Solution 2.[1-TXT] Take the two solutions to the phantom holder. [2] Pipette 40% of Solution 1 into the holder. Then, pipette 40% of Solution 2. [3] After stirring for 5 seconds, let the solution sit for 20 minutes to solidify. [4]
2.5.1. MED: Talent with a beaker of water, then adding chemical and stirring [TEXT: water: 5 mL; ammonium persulfate: 0.3 g]
2.5.2. MED: Talent with solutions at the phantom holder
2.5.3.  CU: The cylinder/phantom holder as the Solution 1 is pipetted into it, followed by a pause before solution Solution 2 is pipetted into the holder
2.5.4. CU: The solution in the holder as the stirring is completed
2.6. When the phantom has solidified, retrieve the 3D printed model and place it on the phantom’s surface. [1]  With the model in place, the next step is to put the sliced bovine muscle in the middle of the model. [2] Pour the rest of Solution 1 into the phantom holder. [3] Move the bovine muscle to remove air at the interface of the phantom and the slice. [4]
2.6.1. MED: Talent at the solidified phantom, placing the model on its surface
2.6.2. CU: Several seconds of the model in place on the phantom before the muscle is placed in its center 
2.6.3. MED: Talent pouring the solution into the holder 
2.6.4. CU: The muscle as it is being moved on the phantom 
2.7. Continue by pouring the remainder of the Solution 2 into the phantom holder. Then, stir for 5 seconds. [1] Adjust the location of the muscle to be at the center of the phantom and let everything sit for 20 minutes to solidify. [2] Once it has solidified, use a screwdriver to remove the silica gel holding the cylinder and base together and slowly detach the two. [3] 
2.7.1. MED: Talent pouring the second solution into the phantom, then stirring 
2.7.2. CU: The muscle on the phantom as it is centered, then left to solidify
2.7.3. MED: The cylinder and base as talent removes the silica gel and detaching them

3. Setup of the Ultrasound-guided High-intensity Focused Ultrasound System
3.1. Start the ultrasound-guided high-intensity focused ultrasound system. [1] Turn on the water processing module and set the circulation speed. [2-TXT] To continue, have a cylindrical tank filled with degassed water at room temperature. [3] The tank diameter is 30 centimeters and its height is 13 centimeters. [4] 
3.1.1. WIDE: Talent at the ultrasound system, turning it on
3.1.2. MED: Talent taking steps to set the water circulation speed [TEXT: water circulation: 80 rounds/min]
3.1.3. WIDE: (possibly MED) Talent at a treatment bed that has a cylindrical tank filled with water on it
3.1.4. MED: The water-filled tank, to demonstrate its size 
3.2. Get the phantom holder and place it in the degassed water [1] Take measures to ensure the holder is fixed tightly in place. [2] Next, move the treatment bed and the therapeutic unit to allow imaging the phantom. [3] The balloon of the therapeutic unit should be immersed in the degassed water. [4]  
3.2.1. MED: Talent with the phantom holder, placing it in the water tank
3.2.2. MED: (may be CU) Detail of the phantom fixed in place in the tank
3.2.3. WIDE: (possibly MED) Talent moving the treatment bed and therapeutic unit into position
3.2.4. MED: Detail of the therapeutic unit in position for the experiment

4. Ultrasound-guided Targeting
4.1. Be prepared with a sample of swine muscle before continuing. [1] The sample should be about 100 millimeters long and be about 30 millimeters thick. [2] Put the sample aside and slowly move the therapeutic unit up and down. [3]
4.1.1. WIDE: Talent near the ultrasound device inspecting swine muscle sample
4.1.2. CU: The swine muscle sample as held by the talent
4.1.3. MED: Talent adjusting the height of the therapeutic unit
4.2. The goal is to make sure the treatment plane is at the upper interface of the sliced bovine muscle and phantom. [1] With the ultrasound imaging probe at zero degrees, move the water tank to make the [2] imaging axis pass through the middle of the two parallel lines in the image. [3] 
4.2.1. LAB MEDIA: depth_bad, depth_good (Authors: Please provide two still images from the scanner, one in which the treatment plane is in the wrong place [use the file name ‘depth_bad’] and one in which it is correctly placed [use the filename ‘depth_good’. Put the files on the project upload site.) Video editor: Please show the two images. Label ‘depth_bad’ “incorrect depth” and ‘depth_good’ “correct depth”
4.2.2. MED: Talent adjusting position of water tank 
4.2.3. LAB MEDIA: zero_bad, zero_good (Authors: Please provide two images. One should be a still image from the ultrasound scanner when the imaging axis is not properly aligned. Use the filename ‘zero_bad’. The other should be when the imaging axis is properly aligned. Use the file name ‘zero-good’. Put the files on the project upload site.) Video editor: Please show the two images. Label ‘zero_bad’ “not aligned” and ‘zero_good’ “aligned”. Possibly highlight ‘zero_good’ as the desired position.
4.3. Next, rotate the imaging probe to 90 degrees. [1] Then, move the tank to make the axis pass through the middle of the two parallel lines in the image. [2] Reconstruct the ultrasound image in the treatment plane at the depth of geometric focus. [3] Check that the four balls are clearly shown in the reconstructed image. Also check if the target is located at the center of the square model. [4-TXT]
4.3.1. MED: Talent at controls for the ultrasound device to change imaging probe angle
4.3.2. LAB MEDIA: ninety_bad, ninety_good (Authors: Please provide two images. One should be a still image from the ultrasound scanner when the imaging axis is not properly aligned. Use the filename ‘ninety_bad’. The other should be when the imaging axis is properly aligned. Use the file name ‘ninety-good’. Put the files on the project upload site.) Video editor: Please show the two images. Label ‘ninety_bad’ “not aligned” and ‘ninety_good’ “aligned”. Possibly highlight ‘ninety_good’ as the desired position.
4.3.3. LAB MEDIA: image1 (Authors: Please provide a reconstructed still ultrasound image with the balls clearly shown and the target at the center of the model. Use the filename ‘image1’ and put the file on the project upload site.)
4.3.4. LAB MEDIA: image1 [TEXT: Reposition the water tank to achieve the correct alignment.] Video editor: During the first line, please call attention to the four balls at the corners of a square that should be clear in the image. During the second sentence, possibly call attention to the target in the center of the square.
4.4. When ready, lift the therapeutic unit in order to place the swine muscle above the phantom. [1] Here, the swine muscle is in position and ready for the next steps. [2] Move the therapeutic unit back into position for imaging. [3] Arrange the depth of geometric focus to be 3 millimeters beneath the upper surface of the bovine muscle. [3]
4.4.1. MED: Talent moving the therapeutic unit [or the therapeutic unit already up], then placing the swine muscle onto the phantom 
4.4.2. CU: The swine muscle sample in position on the phantom
4.4.3. MED: Talent moving therapeutic unit back into position 
4.4.4. LAB MEDIA: swine1 (Authors: Please provide a still image from the ultrasound unit that demonstrates the proper positioning of the therapeutic unit. Use the filename ‘swine1’ and put the file on the project upload site.)
5. High-intensity Focused Ultrasound Sonication
5.1. Continue by setting the parameters for high-intensity focused ultrasound sonication, including the pulse duration and power, among others. [1-TXT]  Set the exposure time for the chosen hexagonal virtual target, and a 2 second exposure time for the focal spot at the geometric center of the phase array. [2-TXT]  
5.1.1. WIDE: Talent at instrument, setting parameters [TEXT: pulse duration: 400 ms; duty cycle: 80%; acoustic power: 400 W; inter-focal spot cooling time: 30 s]
5.1.2. MED: Talent at instrument, setting exposure times [TEXT: target diagonal (mm):  exposure time (s): 5.4 2.0; 9 2.5; 12.6 3.0] Video editor: The proposed TEXT overlay has two columns, one with the heading ‘target diagonal (mm)’ [this could also be ‘target size (mm)’] and the other ‘exposure time (s)’  If this overlay is not practical, please substitute the overlay ‘TEXT: See text protocol for exposure times’
5.2. Start the sonication and put a foot on the foot pedal of the sonication instrument. [1] During sonication, observe and record the ultrasound image to allow comparison of the echogenicity of different samples.  [2] Remove the phantom before using similarly prepared phantoms to repeat the sonication steps with the other virtual targets. [3]
5.2.1. WIDE: Talent in position to perform the sonication
5.2.2. LAB MEDIA: (Authors: Please provide screen capture video from the instrument of the phantom during sonication. Put the file on the project upload site.)
5.2.3. WIDE: Talent taking steps to remove the phantom from the instrument

Section – Results
6. Results: Investigating the Targeting Accuracy of a Clinical Ultrasound-guided High-intensity Focused Ultrasound Phased-array System
6.1. This is an ultrasound image at an angle of 0 degrees. [1] An ultrasound image at an angle of 90 degrees is similar. [2] Both images show clear interfaces between the swine muscle, phantom, and bovine muscle. [3] In addition, the sticks of the square model are bright. [4]
6.1.1. LAB MEDIA: ‘Figure 1(a).tif’
6.1.2. LAB MEDIA: ‘Figure 1(a).tif’, ‘Figure 1(b).tif’ Video editor: Please add the second image to the right of the first.
6.1.3. LAB MEDIA: ‘Figure 1(a).tif’, ‘Figure 1(b).tif’ Video editor: Please call attention to the bright lines at the interfaces between the regions labeled ‘Swine muscle’ and ‘Phantom’. They are just above the ‘Phantom’ labels. At the same time, call attention to the bright lines just below the ‘Phantom’ labels, containing blue line segments.
6.1.4. LAB MEDIA: Figure 1(a).tif, Figure 1(b).tif Video editor: Possibly call attention to the area(s) labeled ‘Stick’
6.2. This is the reconstructed image in the treatment plane. [1] The blue circles encompass the highest average grey value in the red squares and identify the positions of the four balls in the model. [2] The blue circles also determine the center of the square model, which is the center of the targets. [3] The brown squares indicate the focal spots in the largest regular hexagonal target. [4]
6.2.1. LAB MEDIA: “Figure 2.tif”
6.2.2. LAB MEDIA: “Figure 2.tif” Video editor: Please call attention to the blue circles in the image
6.2.3. LAB MEDIA: “Figure 2.tif” 
6.2.4. LAB MEDIA: “Figure 2.tif” Video editor: Please call attention to the brown squares at the center of the image
6.3. These are scanned images of the treatment plane of the phantom for the three hexagonal targets with diagonals 5.4, 9.0 and 12.6 millimeters, respectively. [1] The extracted boundaries for these hexagonal targets are depicted in blue. [2] The corresponding lesions are in black. [3]
6.3.1. LAB MEDIA: Figure3_new(a).tif Video editor: Please highlight the large circular grey regions in turn from left to right as 5.4, 9.0, and 12.6 are said.
6.3.2. LAB MEDIA: Figure3_new(a).tif, Figure3_new(b).tif Video editor: Please add the new image below the original one and call attention to the blue hexagons. If possible, align the blue hexagons in the new image with the light regions at the centers of the three disks in the first image. 
6.3.3. LAB MEDIA: Figure3_new(a).tif, Figure3_new(b).tif  Video editor: Please call attention to the black curves in image “b”



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity. 
What is most important thing to remember when attempting this procedure? 
7.1. Ke Li:  Determining the location of the four balls in the reconstructed ultrasound image is important for matching the target center with the model center. (Steps: 4.3, 4.4) 
7.1.1. INTERVIEW: Named talent making the above statement in an interview-style shot, looking slightly off-camera
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
7.2. [bookmark: _GoBack]Ke Li: The chemical materials used for phantom preparation are slightly hazardous. A mask and gloves should be worn during the procedure.
7.2.1. INTERVIEW: Named talent making the above statement in an interview-style shot, looking slightly off-camera
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