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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.

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:  17
Number of Shots:  36 

Introduction
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.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) 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 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: 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 30 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 30 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 30 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 30 or fewer words.

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 30 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 30 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 30 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 30 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 30 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 30 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. 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.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. 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.


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 the videographer will capture. 

2. Photolithography to Prime the Silicon Wafer
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, plasma clean a 3 inch silicon wafer under vacuum for 5 minutes using either oxygen or clean dry air plasma [1]. Ensure that the vacuum pressure is below 5 × 10⁻⁵ torr [2].  
2.1.1. WIDE: Talent placing the silicon wafer inside the plasma cleaner.  
2.1.2. Talent setting plasma cleaning parameters.  

2.2. Center the cleaned silicon wafer onto the spin coater for photoresist deposition [1] and deposit 1 to 2 milliliters of SPR 220 7.0 (S-P-R-two twenty- seven-point-Oh) photoresist onto the center of the silicon wafer [2].  
2.2.1. Talent placing the wafer in the center of the spin coater chuck.
2.2.2. Talent using a pipette to drop the photoresist onto the center of the wafer.

2.3. Spin-coat the photoresist to achieve a 13-micrometer thick layer at 1,000 revolutions per minute for 30 seconds [1]. After spin coating, clean residual photoresist from the coater using acetone [2] and dispose of it according to site-specific protocols [3].  
2.3.1. Talent placing the sample in the spinner/centrifuge.  
2.3.2. Talent cleaning the spin coater with acetone using lint-free wipes.
2.3.3. Talent disposing the wipes after cleaning.

2.4. While minimizing contact with the coated surface, transfer the silicon wafer to a hot plate set to 70 degrees Celsius [1].  Incubate the silicon wafer on the hot plate, increasing the temperature by 10 degrees Celsius every 3 to 5 minutes until the temperature reaches 115 degrees Celsius [2].
2.4.1. Talent using tweezers to gently place the wafer onto the pre-heated hot plate.
2.4.2. Talent increasing the temperature setting of the hot plate.

2.5. Then, turn off the hot plate and allow the silicon wafer to cool until its temperature is below 65 degrees Celsius [1].
2.5.1. Talent turning off the hot plate.

2.6. Using forceps, transfer the cooled wafer to the mask aligner [1]. Load both the silicon wafer and the appropriate photomask into the aligner according to the manufacturer or site-specific protocols [2].  
2.6.1. Talent using forceps to move the wafer into the mask aligner.  
2.6.2. Talent loading photomask and aligning it with the wafer.

2.7. Now, expose the wafer to ultraviolet radiation with energy of approximately 400 millijoules per square centimeter [1]. Calculate the required exposure time using the formula [2-TXT].  
2.7.1. Talent placing the sample in a UV chamber.
2.7.2. Talent setting the exposure time of the UV chamber.
TXT: 

3. Wafer Development, Silanization and PDMS Deposition
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. After rehydration and heat-treatment, submerge the wafer in the appropriate developer [1]. Then, remove the developed wafer carefully [2] and gently rinse both sides with de-ionized water for 30 seconds [3].  
3.1.1. Talent submerging the wafer in developer.
3.1.2. Talent removing the wafer using a forceps.
3.1.3. Talent holding the wafer under a DI water stream, rinsing both surfaces.

3.2. After drying the developed wafer using nitrogen gas [1], transfer it into a desiccator [2].  
3.2.1. Talent using a nitrogen gas nozzle to dry the wafer.
3.2.2. Talent placing the wafer inside a desiccator and sealing it.

3.3. Place a small aluminum container in the desiccator [1] and add 1 drop of silane into the aluminum container [2-TXT].  
3.3.1.  Talent placing a small aluminum container inside the desiccator.  
3.3.2. Talent pipetting a single drop of silane into the aluminum container. TXT: Trichloro(1H, 1H, 2H, 2H-perfluorooctyl) silane

3.4. After desiccation, pour the mixed and degassed polydimethylsiloxane onto the master mold inside a Petri dish [1-TXT].  Incubate the dish at 65 degrees Celsius overnight to allow PDMS to fully cure [2].
3.4.1. Talent pouring PDMS mixture gently into a Petri dish containing the master. TXT: PDMS: Polydimethylsiloxane
3.4.2. Talent turning on the incubator and adjusting the settings. 

4. PDMS Device Assembly
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Retrieve the cured PDMS devices, a pair of forceps, a 1.5-millimeter biopsy punch with manual plunger, and a scalpel or razor blade [1].  
4.1.1. Talent collecting the necessary tools and cured PDMS devices from the workspace.

4.2. Around the device features, use a scalpel or razor blade to cut out rectangular pieces of PDMS from the master layer [1]. Ensure each piece includes adequate flanking space to allow proper bonding contact and fits a 22 by 22-millimeter glass coverslip [2].  
4.2.1. Talent cutting along the boundary around device features with a scalpel.  
4.2.2. Close-up of a rectangular PDMS piece with correct size.

4.3. Place the PDMS on a spare sacrificial PDMS layer, avoiding hard surfaces [1]. Then, using a clean 1.5-millimeter hole punch, make inlet and outlet holes in each PDMS piece [2].  
4.3.1. Talent aligning PDMS on another sacrificial PDMS layer..  
4.3.2. Shot of hole punch pressing into PDMS to create holes.

4.4. Now, retrieve a 22 by 22 millimeter glass coverslip and clean it using a wipe wetted with isopropyl alcohol [1].  Then, plasma clean the glass coverslip under vacuum for 5 minutes using clean dry air plasma [2].  
4.4.1. Talent picking up a coverslip and wiping it with an IPA-wetted wipe.
4.4.2. Talent placing the cleaned coverslip into the plasma cleaner and starting the cleaning cycle.

4.5. Wipe both the glass coverslip and the feature side of the PDMS with isopropyl alcohol-wetted wipes [1] before placing both into the plasma cleaner and simultaneously plasma clean them for 30 seconds under vacuum using clean dry air plasma [2].  
4.5.1. Talent wiping both surfaces with IPA-wetted wipes.  
4.5.2. Talent placing PDMS and coverslip into the plasma cleaner and starting the cycle.

4.6. After cleaning, remove the PDMS and glass coverslip from the plasma cleaner [1] and invert the PDMS so its feature side faces downward [2]. Place the PDMS onto the glass coverslip [3] and press lightly to encourage bonding [4].  
4.6.1. Talent removing both items from the plasma cleaner.  
4.6.2. Talent aligning and inverting the PDMS piece.
4.6.3. Shot of placing the PDMS over the coverslip.  
4.6.4. Talent gently pressing the PDMS onto the coverslip. 



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: 92.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Representative Results 

5.1. Stabilized microtubule extensions were bent by flowing buffer solution perpendicular to their growth direction, demonstrating the capacity to apply directional force within the device [1].
5.1.1. LAB MEDIA: Figure 5. Video editor: Mark the bent lines labeled “Stabilized extension” near the “Direction of flow” arrow. 

5.2. Near-surface flow velocity experienced by microtubules was calculated as 92 micrometers per second using simulation and analytical modeling based on the Navier-Stokes equation [1].
5.2.1. LAB MEDIA: Figure 6.

5.3. Computational simulations demonstrated the establishment of stable gradients across the device [1], confirmed experimentally by a fluorescent dye showing predictable concentration patterns [2].
5.3.1. LAB MEDIA: Figure 7 Video editor: Highlight left image. 
5.3.2. LAB MEDIA: Figure 7 Video editor: Highlight right image.

5.4. Dual-labeled microtubule extensions confirmed gradient-based partitioning, with different fluorescent proteins dominating at distinct spatial zones along the device [1].
5.4.1. LAB MEDIA: Figure 8. Video editor: Sequentially Highlight B C D
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