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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 
When you are ready to submit your video files, please contact our China Location Producer, Yuan Yue.

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:  11
Number of Shots:  26

Introduction 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying 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.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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.
What are the current experimental challenges?
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.

CONCLUSION:

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
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.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What questions will future research focus on?
1.10. 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.

Ethics Title Card
This research has been approved by the Experimental Animal Ethics Committee at (insert Institutional Name)	Comment by Sulakshana Karkala: AUTHORS: Please specify the name of the institution where the experiment was approved. 


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.) 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 you/your videographer will capture. 

2. Preparation of Alpha-Lactalbumin-Based Nanomicelles Encapsulating Capsaicin via Enzymatic Self-Assembly
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, dissolve alpha lactalbumin in deionized water to a concentration of 6 milligrams per milliliter [1]. Adjust the pH to 7.4 [2] then use a magnetic stirrer to stir the solution at 8 to 28 g until the protein is completely dissolved [3].
2.1.1. WIDE: Talent adding alpha lactalbumin powder to deionized water in a container.
2.1.2. Talent adjusting the pH 
2.1.3. Talent placing the solution on a magnetic stirrer until clear.
2.2. Now, add Bacillus licheniformis protease to the solution at an enzyme to substrate ratio of 1 to 100 [1]. Mix gently to ensure uniform distribution of the enzyme [2]. Incubate the mixture at 50 degrees Celsius for 30 minutes to generate amphiphilic peptides [3]. 
2.2.1. Talent measuring and adding Bacillus licheniformis protease to the protein solution.
2.2.2. Talent gently stirring the solution to mix the enzyme thoroughly.
2.2.3. Talent placing the container into a heating device set to 50 degrees Celsius.
2.3. Terminate the enzymatic reaction by heating the solution to 95 degrees Celsius for 5 minutes [1]. After cooling the solution to room temperature, filter it through a 0.22-micrometer membrane [2].
2.3.1. Talent placing the container into a heating device set to 95 degrees Celsius.
2.3.2. Talent filtering the cooled solution through a 0.22 micrometer membrane filter.
2.4. Next, dissolve capsaicin in ethanol to a concentration of 1 milligram per milliliter [1]. Then add the capsaicin solution dropwise into the peptide solution under gentle stirring [2]. Continue stirring the mixture for 2 hours to allow self-assembly of nanomicelles [3]. 
2.4.1. Talent dissolving capsaicin in ethanol in a separate container.
2.4.2. Talent adding the capsaicin solution dropwise into the peptide solution while stirring gently.
2.4.3. Talent leaving the solution on a magnetic stirrer.
2.5. Remove free capsaicin by dialyzing the mixture against deionized water for 12 hours [1-TXT]. Then freeze dry the prepared alpha lactalbumin nanomicelles [2].
2.5.1. Talent transferring the mixture into dialysis tubing. TXT: Replace water every 4 h
2.5.2. Talent placing the sample into a freeze dryer.
3. Fabrication and In Vitro Evaluation of Dissolvable Microneedle Patches Loaded with Capsaicin Nanomicelles
Demonstrator: Click here to enter name of demonstrator(s)

3.1. To fabricate dissolvable microneedle patches, dissolve hyaluronic acid and polyvinyl alcohol in deionized water at 60 degrees Celsius [1-TXT]. Stir until the solution becomes clear [2]. Mix the cooled solution with the capsaicin loaded nanomicelles at a ratio of 4 to 1 [3].
3.1.1. Talent adding hyaluronic acid and polyvinyl alcohol to heated deionized water. TXT: Hyaluronic Acid: 5% w/v; Polyvinyl Alcohol: 5% w/v
3.1.2. Talent stirring the solution until it appears clear and homogeneous.
3.1.3. Talent combining the polymer solution with nanomicelles and mixing thoroughly.
3.2. Next, degas the mixture under vacuum in a desiccator connected to a vacuum pump at approximately minus 80 kilopascals for 10 minutes [1].
3.2.1. Talent placing the mixture into a desiccator and applying vacuum.
3.3. Load 200 microliters of the degassed mixture into polydimethylsiloxane molds [1] containing a 10 by 10 microneedle array with a height of 600 micrometers [2]. Then centrifuge the molds at 1800 g at room temperature for 10 minutes to ensure complete filling of the microneedle cavities [3].
3.3.1. Talent pipetting the mixture into the microneedle molds.
3.3.2. Shot of the mold with microneedle arrays. 
3.3.3. Talent placing the molds into a centrifuge.
3.4. After filling the molds and centrifuging again, dry the molds under vacuum at approximately minus 80 kilopascals at room temperature for 12 hours [1]. Then carefully peel the microneedle patches from the molds [2].
3.4.1. Talent placing the molds into a vacuum chamber for drying.
3.4.2. Talent gently removing the microneedle patches from the molds.
3.5. To perform the in vitro insertion and dissolution test, obtain the excised skin from the shaved abdomen of a mouse [1]. Place the excised skin onto an agarose gel support [2]. Then press the microneedle patch firmly onto the skin for 30 seconds [3-TXT].
3.5.1. Shot of excised skin sample.
3.5.2. Talent positioning the skin sample flat on agarose gel.
3.5.3. Talent applying the microneedle patch onto the skin with firm pressure. TXT: Allow contact between the patch and skin for 30 min
3.6. Observe the dissolution of the microneedles [1].
3.6.1. Close up shot of the microneedles dissolving within the skin.



Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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: 192
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 
AUTHORS: Please note that due to the 200-word count limitation, all results could not be incorporated. If you would prefer to highlight any additional result, kindly replace existing sentences with the new ones
4.1. Transmission electron microscopy showed that α-lactalbumin nanomicelles were uniformly dispersed, spherical particles with a narrow size distribution [1]. After capsaicin encapsulation, the mean particle diameter increased from approximately 22 nanometers to 30 nanometers [2].
4.1.1. LAB MEDIA: Figure 1A. 
4.1.2. LAB MEDIA: Figure 1B. Video editor: Highlight the bar chart labeled “SNS-Cap” 
4.2. Confocal laser scanning microscopy showed rapid uptake of Cy3(psy-three)-labeled nanomicelles into 3T3-L1 (Three-T-Three-L-One) preadipocytes within 2 hours [1]. BODIPY (bod-ee-pee) staining revealed that M(Cap) (M-Cap) significantly reduced intracellular lipid droplet accumulation [2].
4.2.1. LAB MEDIA: Figure 2A. Video editor: Highlight the merged image 
4.2.2. LAB MEDIA: Figure 2B. Video editor: Highlight the “M(Cap)” panel 
4.3. Western blot and qPCR analysis showed that M(Cap) treatment downregulated PPARγ (P-P-A-R-Gamma) and C/EBPα (C-E-B-P-Alpha) expression [1], and upregulated TRPV1(T-R-P-V-One), UCP1(U-C-P-One), and Cyt (sight) C expression [2].
4.3.1. LAB MEDIA: Figure 2C and 2D. Video editor: Highlight the PPARγ and C/EBPα bands and bars in the “M(Cap)” group.
4.3.2. LAB MEDIA: Figure 2C and 2D. Video editor: Highlight the TRPV1, UCP1, and Cyt C bands and bars in the “M(Cap)” group.
4.4. Transmission electron microscopy confirmed increased mitochondrial numbers and reduced lipid droplet size in M(Cap)-treated adipocytes [1].
4.4.1. LAB MEDIA: Figure 2E. Video editor: Highlight the “M(Cap)” panel 
4.5. Scanning electron microscopy confirmed the fabrication of microneedle patches with well-defined pyramidal needles [1]. Confocal laser scanning microscopy showed that Cy5-labeled M(Cap) was evenly distributed throughout the microneedle matrix [2].
4.5.1. LAB MEDIA: Figure 3A. 
4.5.2. LAB MEDIA: Figure 3B. 
4.6. Microneedles dissolved completely within 30 minutes after insertion into murine abdominal skin [1], creating distinct microchannels through the stratum corneum [2].
4.6.1. LAB MEDIA: Figure 4A. Video editor: Highlight the post-insertion image (right-most photos) showing the flattened microneedles and patch imprint on skin.
4.6.2. LAB MEDIA: Figure 4B. Video editor: Highlight the bottom H&E-stained section showing visible microchannels labeled “Microneedle patch”.
4.7. In vitro release testing showed pH-responsive behavior, with approximately 98% capsaicin release at pH 6.5 [1] and 78% at pH 7.4 after 50 minutes [2].
4.7.1. LAB MEDIA: Figure 4C. Video editor: Please highlight the purple curve
4.7.2. LAB MEDIA: Figure 4C. Video editor: Please highlight the green curve
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