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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?  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?  YES
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://www.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?   YES
Not necessarily a requirement. The workshop where most of the recording would take place is relatively small. If more space is needed for the interview, additional rooms are available. Address: Helmholtzstr. 18, 01069 Dresden, Saxony, Germany – Barkhausenbau, Room S57/K6/S48
If Yes, how far apart are the locations? Same Building

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:  21
Number of Shots:  47

Interviews 
1. Video 1: Author Spotlight: Title (Filled by scriptwriter during script finalization)


Videographer: Obtain headshots for all authors. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer at least 3 of the questions below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 50 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

What is the scope of your research? What questions are you trying to answer? 
Peter Birkholz: Our research aims to improve the manufacturing process of synthetic vocal fold models. These models can be utilized for basic phonetic research, medical research, or for robotic vocal tract models, such as talking robots.
1.1. 

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 50 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Peter Birkholz: Synthetic vocal fold models are usually made of multiple layers of silicone with varying degrees of softness to replicate the properties of natural human vocal folds. These models are created using technologies such as Computer Aided Design, 3D printing, and casting.
What are the current experimental challenges?
1.4. [bookmark: _GoBack]Patrick Häsner: Highly diluted silicone vocal fold models have reduced quality due to stickiness and rapid aging, which decreases the reproducibility of research using these models. This protocol addresses primarily the issue of vocal fold stickiness.

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 50 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 50 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Patrick Häsner: We reversed the order of producing the silicon layers in our protocol. We started with the outermost epithelium layer, allowing us to create a very soft mucosal layer from highly diluted silicone without causing the epithelium layer to become sticky.
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 50 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 50 or fewer words.
What research questions will your laboratory focus on in the future?
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 50 or fewer words.

Videographer: Obtain headshots for all authors.

Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Red and italics are pronunciation guides (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 from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.

2. Video 2: 3D Printing and Design of Multi-Layered Silicone Vocal Fold Models
Demonstrator: Patrick Häsner
Protocol
2.1. To begin, collect components required for manufacturing vocal fold and mold assembly [1]. 
2.1.1. WIDE: Establishing shot of talent placing the required components on a working platform.

2.2. In a 3D (three-D) printing program, load the STL (S-T-L) files to generate G-code files [1].
2.2.1. SCREEN: To be uploaded by Authors: Opening 3D printing program and loading STL files.

Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://review.jove.com/account/file-uploader?src=20197758

2.3. For Supplementary Coding File 2 [1] and Supplementary Coding File 5 [2], use polylactic acid or PC as printing material [3]. For Supplementary Coding File 1 [4], use a Tough polylactic acid or Polyethylene terephthalate glycol [5].	Comment by Nilesh Kolhe: Authors: Will you be demonstrating this step? If yes, please confirm that the voiceover narration and shot description for this step is correct. 	Comment by Patrick Häsner: I can demonstrate this step. With the restriction that the materials are already clamped in the 3D printer used and are loaded automatically depending on the setting in the Cura software. However, we have additional 3D filaments in the cupboard for a close-up. A time-lapse recording for one of the printed parts would also be possible. The printing time is about 1 hour. The G-code files are generated and exported to a USB stick. However, you can see the models on the small screen of the 3D printer if that is enough.	Comment by Nilesh Kolhe: Authors: What is mean by PC here?	Comment by Patrick Häsner: Polycarbonate. An alternative to PLA.
2.3.1. Talent opening Supplementary Coding File 2 on a computer.
2.3.2. Talent opening Supplementary Coding File 5 on a computer.
2.3.3. Talent placing the polylactic acid or PC near the 3D printer.
2.3.4. Talent opening Supplementary Coding File 1 on a computer.
2.3.5. Talent placing the Tough polylactic acid polymer or PETG near the 3D printer.

2.4. For Supplementary Coding File 2 and File 5, set a maximum layer height of 0.1 millimeters [1]. 
2.4.1. SCREEN: To be uploaded by Authors: Setting layer height to 0.1 mm.


2.5. For Supplementary Coding File 1, set the infill value to 100% and the print pattern to ZigZag. Set the build plate adhesion category to Skirt [1]. For the other parts, use the default settings and layer heights of 0.2 millimeters [2].
2.5.1. SCREEN: To be uploaded by Authors: Setting infill value to 100% and the print pattern to ZigZag. Setting the build plate adhesion category to Skirt.
2.5.2. SCREEN: To be uploaded by Authors: Shot of a default parameters setting and adjusting layer height to 0.2 mm.
2.5.3. Additional: Slice (generate G-Code), view of layered 3D model, export G-Code to USB Stick (~-5.mp4), changing material (~-2.mp4)

2.6. Print the parts on the 3D printer [1]. Clean the parts and remove excess brim or printing errors [2]. Smooth the inner contact surfaces with sandpaper [3].	Comment by Nilesh Kolhe: Authors: Which chemical or reagents will be used to clean the printed parts?	Comment by Patrick Häsner: Standard household washing-up liquid can be used.
2.6.1. Talent is giving a print command on a computer, and 3D printing is in process.
2.6.2.  Talent cleaning the printed parts and removing printing artifacts.
2.6.3. Talent smoothening inner contact surfaces of printed parts.

3. Video 3: Fabrication of Multi-Layered Silicone Vocal Fold Models 
Demonstrator: Patrick Häsner
Protocol
3.1. To create a vocal body layer, collect vocal-fold-positiv, vocalis_mold (Vocalis-mold)-cap, vocalis_mold-main-part, vocalis_mold-hull, primary silicone, release agent, and thinner [1]. Apply the release agent to the inside surfaces of all the mold parts [2].	Comment by Nilesh Kolhe: Authors: Please confirm that the pronunciation guide (red italics font) for vocalis_mold is correct.	Comment by Patrick Häsner: I can't see any error
3.1.1. WIDE: Establishing shot of talent placing required material on a working platform.
3.1.2. Talent applying a release agent to the insides of mold parts.

3.2. Assemble the main part and cap of the mold over the positive [1]. Then, place the mold package in the designated pot [2]. Ensure the hole in the positive for pouring the silicone faces upwards [3] and the mold has a stable footing on a flat surface [4]. 
3.2.1. Talent assembling the main part and cap of the mold over the positive.
3.2.2. Talent placing the mold package in the pot.
3.2.3. ECU: Talent showing the hole in the positive.
3.2.4. Talent adjusting the alignment of mold/positioning mold on a flat surface.

3.3. Prepare 6 grams of primary silicone mixture with three parts of thinner [1]. To prevent bubble formation, vacuum the mixture in a vacuum chamber at a minimum of minus 1 bar sub-pressure [2].
3.3.1. Talent adding silicone and thinner in a container/ preparing silicone mixture.
3.3.2. Talent placing the primary silicone mixture in a vacuum chamber and setting the pressure.

3.4. Carefully pour the vacuumed silicone mixture into the mold cavity, filling the surrounding areas of the mold pot to prevent the thin silicone mixture from sinking through the mold joints [1-TXT]. 
3.4.1. Talent pouring silicone mixture into the mold. TXT: During the 1- 2 h drip period, replenish the silicone level as needed

3.5. After curing for 1 day, remove the mold, including the positive from the pot [1]. Remove the silicone between the mold and pot [2].
3.5.1. Talent removing mold and positive from the pot.
3.5.2. Talent removing silicone between mold and pot.

3.6. Now, carefully remove the lid starting from the back of the positive [1]. Then, remove the main body of the mold [2]. Using a scalpel or a side cutter, carefully remove the excess silicone from the mold [3].
3.6.1. Talent removing the lid from the back of the positive.
3.6.2. Talent removing the main body of the mold.
3.6.3. Talent removing excess silicone from the mold.

Fabrication of Vocal Fold Epithelium Layer 

3.7. Assemble the two mold parts and place them in the hull [1]. Coat the inner walls of the molds with a release agent and allow them to air-dry [2].
3.7.1. Talent placing two mold parts in the hull. 
3.7.2. Talent applying a release agent to the inner walls of the molds.

3.8. Prepare a secondary silicone mixture without thinner [1]. Vacuum the mixture in a vacuum chamber at minus 1 bar sub pressure to prevent bubble formation [2].
3.8.1. Talent adding components of secondary silicone mixture in a container.
3.8.2. Talent placing the secondary silicone mixture in a vacuum chamber and setting the pressure.

3.9. Pour the silicone mixture into the mold and swirl it around until all interior surfaces are coated with silicone [1]. Turn the mold over and let excess silicone drain out [2]. 
3.9.1. Talent pouring silicone mixture into the mold and swirling the mold.
3.9.2. Talent turning the mold with excess silicone coming out from the mold.

3.10. Secure the mold over a grate and allow the silicone to cure [1]. During curing, smooth the silicone regularly to prevent overhang formation [2].
3.10.1. Talent adjusting the position of a mold in the hull.
3.10.2. Talent smoothening the silicone using a plier. 

Fabrication of Mucosa Intermediate Layer 

3.11. Prepare 4 grams of primary silicone mixture with five parts of thinner [1]. To prevent bubble formation, vacuum the silicon mixture in a vacuum chamber [2].
3.11.1. Talent adding silicone and thinner in a container/ preparing silicone mixture.
3.11.2. Talent placing primary silicone mixture in a vacuum chamber.

3.12. Pour the silicone mixture into the mucosa mold prepared with epithelial silicone [1]. Tilt the mold to cover the interior surfaces of the epithelial silicone with a thin layer of oil [2].
3.12.1. Talent pouring silicone mixture into the mucosa mold.
3.12.2. Talent tilting the mucosa mold.

3.13. Carefully insert the positive with the vocal body into the mold [1]. If necessary, secure the positive with a clamp [2]. Fill the mold with a silicone mixture for the casting of the vocalis layer [3].
3.13.1. Talent inserting positive with the vocal body into the mold.
3.13.2. Talent securing the positive with a clamp.
3.13.3. Talent adding silicone mixture into the mold.

3.14. After 24 hours of curing, remove the vocal body from the mold [1]. Remove the mold from the shell [2]. Then, starting with the rear section, open the mold and remove the main part of the mold [3].
3.14.1. Talent removing the vocal body from the mold.
3.14.2. Talent removing mold from the shell.
3.14.3. Talent opening mold and removing the main part of the mold.

3.15. Carefully remove the excess silicone from the vocal body [1]. Finally, wash the vocal body surface and allow it to dry [2].	Comment by Nilesh Kolhe: Authors: Which chemical/reagents will be used to wash the vocal body?	Comment by Patrick Häsner: Standard household washing-up liquid can be used.
3.15.1. Talent removing excess silicone from the body.
3.15.2. Talent adding water onto the body.
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