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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  

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 to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. 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 section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  12
Number of Shots:  34 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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: Why is your protocol significant? OR What key questions can this method help 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.

REQUIRED: What is the main advantage of this technique?
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.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. 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.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
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.

OPTIONAL: Why is visual demonstration of this method critical?
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.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Sample Preparation for Photolithography
2.1. Begin by cutting a section of 6 millimeters from the area of interest with a slow dicing saw or a band saw [1-TXT]. Use a semi-automatic polisher, start polishing the sample using a 400-grit abrasive paper [2], then move to 1-micrometer diamond particles [3].
2.1.1. WIDE: Talent cutting the section from the area of interest. TEXT: AM 17-4 PH fatigue specimen was used
2.1.2. Talent polishing with abrasive paper.
2.1.3. Talent polishing with diamond particles.

2.2. Alternate the polishing direction by 90 degrees following each grit level [1] and maintain a flat surface [2]. Then, use a slow speed saw to align the material and cut it into a thin, 0.5 to 1-millimeter, section [3]. 
2.2.1. Talent altering the direction by 90°.
2.2.2. Talent polishing the sample and maintaining a flat surface.
2.2.3. Talent cutting the section.

3. Performing the Photo-resist Patterning
Place the sample on the spin-coater with the polished side up [1] and use compressed air to remove any dust or particle on the surface [2]. Apply photoresist to the sample [3] and run the spin-coater [4-TXT].
3.1.1. WIDE: Talent placing sample on spin coater.
3.1.2. Talent removing dust from surface of sample.
3.1.3. Talent applying photoresist.
3.1.4. Talent turning the spin coater on. TEXT: Refer to Table 1 for spin coating parameters

3.2. After coating, heat the sample on a hot plate at 65 degrees Celsius for 5 minutes [1] and then at 95 degrees Celsius for 10 minutes [2]. 
3.2.1. Talent placing the sample on hot plate.
3.2.2. Talent transferring the sample to 95 °C.

3.3. When the sample has cooled to room temperature, use a photomask with an array of squares measuring 70 micrometers on each side [1] to expose the sample for 10 to 15 seconds at a power density of 75 millijoules per centimeter squared [2]. 
3.3.1. Talent working with photomask.
3.3.2. Sample being exposed.

3.4. Heat the sample on the hot plate as previously demonstrated [1] and cool it to room temperature. Then, submerge the sample in propylene glycol monomethyl ether acetate, or PGMEA, with the pattern facing up [2] and agitate it for 10 minutes [3].
3.4.1. Use multiple shots.
3.4.2. Talent submerging sample in propylene glycol monomethyl ether acetate. 
3.4.3. Talent agitating the sample in container.

4. Wet-etching and FIB Milling
4.1. Inside a fume hood, heat the sample in beaker on a hotplate at 65 to 70 degrees Celsius for 5 minutes [1]. Add a few drops of the prepared etchant to completely cover the patterned surface [2]. After 5 minutes, remove the sample from the beaker [3] and neutralize the etchant with water [4].
4.1.1. WIDE: Talent placing sample on hot plate in a fume hood.
4.1.2. Talent placing few drops of the prepared etchant.
4.1.3. Talent removing sample from beaker.
4.1.4. Talent neutralizing etchant.

4.2. Following the wet itching, perform initial milling on the sample [1] using maximum power to remove any undesired bulk material from platform [2]. Then, switch to lower power to make a rectangle with slightly larger dimensions than needed for the final specimen geometry [3]. Authors: Please make sure all the steps performed using software are labeled as “SCREEN”. Also, please create screen capture videos for all SCREEN shots and upload them to your project page: https://www.jove.com/account/file-uploader?src=19042113.
4.2.1. Talent is working with the system.
4.2.2. SCREEN: To be provided by authors: Milling performed at maximum power.
4.2.3. SCREEN: To be provided by authors:  Rectangle being made.

4.3. Further reduce the power and make cross section cuts that are closer to the final micro-tensile specimen dimensions [1]. Rotate the sample 180 degrees [2] and perform the final milling using low power to create the desired specimen geometry [3].
4.3.1. SCREEN: To be provided by authors: Cross section cuts made
4.3.2. SCREEN: To be provided by authors: Sample rotated at 180°.
4.3.3. SCREEN: To be provided by authors: Final milling.

5. Micro-tensile Test
5.1. Install the nanoindentation machine in the SEM following the manufacturer’s recommendations, avoiding significant machine tilt [1-TXT]. Mount the specimen and indenter tip on the nanoindenter device [2].
5.1.1. Talent performing installation procedure. TEXT: Tilt of 5° was used in test
5.1.2. Talent mounting the specimen and indenter tip on the nanoindenter device.

5.2. Perform the desired displacement-based tensile loading protocol in air, away from the sample, to prevent an unexpected event during the tensile testing [1]. 
5.2.1. Talent performing displacement-based tensile loading protocol in air.

5.3. Then, slowly move the indenter tip to the sample’s surface [1]. Move and align the tensile grip with the test sample [2] and perform the tensile test [3].
5.3.1. SCREEN: To be provided by authors: The indenter tip being approached to the sample’s surface.
5.3.2. SCREEN: To be provided by authors: The tensile grip being aligned.
5.3.3. SCREEN: To be provided by authors: Tensile test being performed. 

6. 

Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 87. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

7. Results: Analysis of the Prepared Steel Surface
7.1. In the representative analysis, X-ray diffraction spectra from the prepared steel surface [1] showed a mostly martensitic grain structure, as would be expected from a previously strained material [2].
7.1.1. LAB MEDIA: Figure 13.
7.1.2. LAB MEDIA: Figure 13. Video Editor: Emphasize the peaks.

7.2. The load-displacement behavior analysis of the micro-tensile AM 17-4PH steel sample [1] had a maximum tensile strength of 3,145 micronewtons [2] at a displacement of 418 nanometers [3]. 
7.2.1. LAB MEDIA: Figure 14. 
7.2.2. LAB MEDIA: Figure 14. Video Editor: Emphasize tensile strength.
7.2.3. LAB MEDIA: Figure 14. Video Editor: Emphasize on the corresponding displacement 418 nm.

7.3. Further increase in the displacement showed the single failure slip plane during tension testing of the fabricated micro specimen [1], which corresponds to fracture of the micro-specimen from in situ SEM observations [2].
7.3.1. LAB MEDIA: Figure 14. Video Editor: Emphasize frame 4 to 6.
7.3.2. LAB MEDIA: Figure 14. Video Editor: Emphasize corresponding images and highlight fracture in the specimen.

Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
8.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.



 2021, Journal of Visualized Experiments		Page 9 of 9
image1.png




