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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:  22
Number of Shots:  40 

Interviews
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. Alumina Nanocomposite Slurry Preparation
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, prepare alumina-filled photopolymer specimens for ultraviolet, or UV (U-V), curing under contacted silicone mold and containerless acoustic levitation conditions [1]. Monitor curing-induced stress using photoluminescence piezospectroscopy, or PPS (P-P-S) and synchrotron X-ray diffraction, or XRD (X-R-D) [2].
2.1.1. WIDE: Shot of the experimental setup showing the silicone mold and acoustic levitation configurations used for specimen curing.
2.1.2. Shot of the photoluminescence piezospectroscopy and synchrotron X-ray diffraction measurement setups used to monitor the specimens during curing.
2.2. Mix alumina powder at 15 volume percent with liquid resin in a beaker or mixing container [1]. Using a stirring rod, stir the mixture to promote homogeneous dispersion of the alumina particles [2].
2.2.1. WIDE: Talent mixing alumina powder at 15 volume percent with liquid resin in a beaker or mixing container.
2.2.2. Talent stirring the alumina powder and liquid resin mixture with a stirring rod.
2.3. Maintain the nanocomposite slurry formulation on a magnetic stirrer throughout the experiment to keep the alumina particles well dispersed [1]. Once dispersed, load the slurry into a dispensing syringe in preparation for specimen delivery [2].
2.3.1. Shot of nanocomposite slurry formulation on a magnetic stirrer.
2.3.2. Talent loading the dispersed slurry into a dispensing syringe.

3. Sample Dispensing and Controlled Levitation 
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Prior to each experiment, load the prepared slurry into a syringe [1] for dispensing into either the acoustic levitation field or the silicone mold [2].	Comment by DELL: Is it mould?
3.1.1. Talent loading the prepared slurry into a syringe prior to the experiment.
3.1.2. Talent dispensing the prepared slurry into either the acoustic levitation field or the silicone mold.
3.2. For the acoustic levitation condition, locate the acoustic node region before dispensing the slurry [1]. Hold the loaded syringe at approximately 45 degrees relative to the ground plane [2].
3.2.1. Talent locating the acoustic node region before dispensing the slurry.
3.2.2. Talent holding the loaded syringe at approximately 45 degrees relative to the ground plane.
3.3. Slowly inject approximately 5 to 7 microliters of slurry into the levitator until a stable elliptical bead shape is achieved within the acoustic field [1]. Adjust the dispensed droplet volume as needed depending on the acoustic field conditions required to maintain a stable bead [2].
3.3.1. Talent slowly injecting approximately 5 to 7 microliters of slurry into the levitator until a stable elliptical bead shape is achieved within the acoustic field.
3.3.2. Talent adjusting the dispensed droplet volume as needed to maintain a stable bead.
3.4. After successful injection, adjust the amplitude in the levitation software to stabilize the bead [1].
3.4.1. SCREEN: Show the amplitude being adjusted in the levitation software.
[bookmark: _GoBack]		Authors: Please create screen capture videos of the shots labelled as SCREEN,
		create a screenshot summary, and upload the files to your project page as soon as 		possible:  https://review.jove.com/account/file-uploader?src=22081743
		Videographer: Please film the computer screen as a backup

3.5. For the PPS experiments, use a dual-axis configuration consisting of 2 opposing ultrasonic transducers, positioned at the top and bottom with the transducer spacing fixed according to the manufacturer’s standard setup [1].
3.5.1. Shot of the dual-axis configuration consisting of opposing top and bottom ultrasonic transducers with fixed transducer spacing.
3.6. For the PPS dual-axis system, independently adjust the top and bottom transducer amplitudes through the software until the bead is stably trapped [1]. Maintain these amplitudes without active readjustment for the remainder of the curing run.
3.6.1. SCREEN: Show the top and bottom transducer amplitudes being independently adjusted in the software until the bead is stably trapped.
3.7. Confirm that bead motion about the acoustic node does not displace the specimen out of focus of the measurement beam [1]. 
3.7.1. Shot of bead oscillating slightly about the acoustic node while remaining centered within the focused measurement beam.
3.8. For PPS, maintain the bead within the focal spot of the fiber-optic probe [1]. Confirm continued detection of a clear, well-defined alumina photoluminescence peak on the live acquisition software [2].
3.8.1. Shot of bead remaining aligned with the tip of the fiber-optic probe within its focal spot.
3.8.2. SCREEN: Show a clear, well-defined alumina photoluminescence peak continuously displayed on the live acquisition software.
3.9. Using the loaded syringe, dispense the slurry directly into the 3 by 3 by 2 millimeter silicone mold cavity until the mold volume of approximately 10.5 milliliters is completely filled [1]. Remove excess slurry from the mold surface [2], then cover the filled mold with a glass cover [3].
3.9.1. Talent positioning the loaded syringe over the silicone mold cavity and dispensing slurry until the cavity is completely filled.
3.9.2. Talent removing excess slurry from the top surface of the filled silicone mold.
3.9.3. Talent placing the glass cover directly over the filled silicone mold.

4. Photoluminescence spectroscopy
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. After placing the specimen in either the acoustic levitation field or the mold, wear protective glasses throughout all laser operations [1]. Power on the laser [2].
4.1.1. Talent wearing protective glasses while positioned at the experimental setup with the specimen in the acoustic levitation field or mold.
4.1.2. Talent powering on the laser while wearing protective glasses.
4.2. Using LightField software, optimize the focal point to identify the strongest signal [1]. Visually confirm the optimized focal point by observing the smallest and brightest laser spot on the specimen [2].
4.2.1. SCREEN: Show the focal point being optimized in LightField software to identify the strongest signal.
4.2.2. Shot of small, bright laser spot focused on the specimen.
4.3. Begin collecting alumina photoluminescence peaks before ultraviolet exposure, acquiring peaks every 0.5 seconds [1]. Collect the pre-ultraviolet, or UV (U-V), baseline for 5 seconds [2].
4.3.1. SCREEN: Show alumina photoluminescence peaks being acquired on the software at 0.5-second intervals before ultraviolet exposure.
4.3.2. SCREEN: Show continued alumina photoluminescence peak acquisition during the 5-second pre-ultraviolet baseline period.
4.4. After the 5-second baseline collection, activate the UV light-emitting diode, or LED (L-E-D) [1]. Continue data collection for 5 minutes to ensure complete curing of the specimen [2], then turn off the UV LED [3].
4.4.1. Talent activating the ultraviolet light-emitting diode after completion of the baseline collection.
4.4.2. SCREEN: Show continued data acquisition during the 5-minute ultraviolet curing period.
4.4.3. Talent turning off the ultraviolet light-emitting diode after curing.
4.5. For the containerless condition, retrieve the cured bead into a container without directly contacting the specimen [1]. For the contacted condition, use tweezers to remove the cured specimen from the silicone mold without direct contact [2].
4.5.1. Talent retrieving the cured levitated bead directly into a container without touching the bead.
4.5.2. Talent grasping the cured specimen with tweezers and lifting it out of the silicone mold without touching it by hand.

5. Synchrotron XRD and Data Analysis
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. After placing the specimen, align the X-ray beam with the center of the levitated bead for the containerless condition or with the center of the specimen inside the mold for the contacted condition [1].
5.1.1. Talent adjusting the specimen position to center the levitated bead or the specimen inside the mold in the X-ray beam path.
5.2. Close the experimental hutch before activating the X-ray beam [1]. Simultaneously turn on the X-ray beam and UV LED [2].
5.2.1. Talent closing the experimental hutch door before activating the X-ray beam.
5.2.2. Talent activating the X-ray beam and ultraviolet light-emitting diode simultaneously.
5.3. Collect diffraction data continuously throughout UV curing for 10 minutes to capture the full range of interest and ensure that the specimen is fully cured [1].
5.3.1. SCREEN: Show diffraction patterns being acquired continuously during the 10-minute ultraviolet curing period.
5.4. After curing, turn off the UV LED and X-ray beam [1]. For the containerless condition, retrieve the cured bead into a container without direct contact [2]. For the contacted condition, use tweezers to remove the cured specimen from the silicone mold without direct contact [3].
5.4.1. Talent turning off the ultraviolet light-emitting diode and X-ray beam after completion of curing.
5.4.2. Talent positioning a container at the levitated bead and retrieving the cured bead directly into the container without touching it.
5.4.3. Talent grasping the cured specimen with tweezers and lifting it from the silicone mold without touching the specimen by hand.
5.5. Analyze the photoluminescence and XRD data [1].
5.5.1. SCREEN: Show the fitted alumina photoluminescence and X-ray diffraction peaks plotted.


5.5.2. 

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: 184.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Before UV exposure, the containerless condition had an initial wavenumber of 14402.01 (fourteen thousand four hundred two point zero one) inverse centimeters [1], while the contacted condition had an initial wavenumber of 14401.35 (fourteen thousand four hundred one point three five) inverse centimeters [2].
6.1.1. LAB MEDIA: Figure 5. Video editor: Highlight the red ‘Containerless’ data points in the ‘Before UV exposure’ region.
6.1.2. LAB MEDIA: Figure 5. Video editor: Highlight the blue ‘Contacted’ data points in the ‘Before UV exposure’ region.
6.2. After UV exposure began at 5 seconds, the contacted condition showed a faster decrease in wavenumber between approximately 5 and 7 seconds [1], whereas the containerless condition showed a more gradual decrease [2].
6.2.1. LAB MEDIA: Figure 5. Video editor: Highlight the blue ‘Contacted’ line between approximately 5 and 7 seconds.
6.2.2. LAB MEDIA: Figure 5. Video editor: Highlight the red ‘Containerless’ line after 5 seconds.
6.3. The contacted condition reached its minimum mean wavenumber earlier and showed a smaller, more gradual recovery [1], remaining relatively stable through 20 seconds [2].
6.3.1. LAB MEDIA: Figure 5. Video editor: Highlight the minimum of the blue ‘Contacted’ line.
6.3.2. LAB MEDIA: Figure 5. Video editor: Highlight the blue ‘Contacted’ line through 20 seconds.
6.4. The containerless condition reached its minimum mean wavenumber slightly later [1] and showed a more pronounced recovery beginning around 14 seconds [2].
6.4.1. LAB MEDIA: Figure 5. Video editor: Highlight the minimum of the red ‘Containerless’ line.
6.4.2. LAB MEDIA: Figure 5. Video editor: Highlight the red ‘Containerless’ line from around 14 seconds through 20 seconds.
6.5. Before UV exposure, the liquid bead remained smooth and rounded [1].
6.5.1. LAB MEDIA: Figure 6. Video editor: Highlight the bead labelled ‘Without UV’.
6.6. After UV exposure, the bead began to gel within the first 1 to 2 seconds [1].
6.6.1. LAB MEDIA: Figure 6. Video editor: Highlight the beads labelled ‘Time = 1 s’ and ‘Time = 2 s’.
6.7. From 6 to 60 seconds, the bead remained relatively stable [1].
6.7.1. LAB MEDIA: Figure 6. Video editor: Highlight the beads labelled ‘Time = 6 s’, ‘Time = 7 s’, ‘Time = 8 s’, ‘Time = 9 s’, ‘Time = 10 s’, and ‘Time = 60 s’.
6.8. In the zoomed region, the contacted specimen showed the largest peak shift from pure alumina powder [1], while the containerless specimen showed a smaller shift [2].
6.8.1. LAB MEDIA: Figure 7. Video editor: Highlight the blue ‘Container’ peak and black ‘Pure powder’ peak in the zoomed (116) region.
6.8.2. LAB MEDIA: Figure 7. Video editor: Highlight the red ‘Containerless’ peak and black ‘Pure powder’ peak in the zoomed (116) region.
6.9. Across 3 replicates, the final peak position averaged approximately 57.523 degrees two theta for the containerless condition [1] and 57.786 degrees two theta for the contacted condition [2].	Comment by DELL: Kindly check whether these values are correct?
6.9.1. LAB MEDIA: Figure 7. Video editor: Highlight the red ‘Containerless’ peak in the zoomed (116) region.
6.9.2. LAB MEDIA: Figure 7. Video editor: Highlight the blue ‘Container’ peak in the zoomed (116) region.




 2026, JoVE	Page 12 of 12
image1.png




