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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 similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

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 the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

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

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   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 Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 	Comment by Bridget Colvin: Authors: Your protocol is about 17 shots overlength. I recommend leaving the wafer preparation (section 2) and nanoparticle powder deposition (section 4) sections for the manuscript, but please feel free to suggest other steps or sections to be removed from the video part of the paper.

Protocol Length
Number of Shots: 67


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please 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.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

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.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

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][2].

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




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. 

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. Silicon (Si) Wafer Preparation	Comment by Bridget Colvin: Authors: Because your protocol is overlength, I recommend leaving this section for the manuscript portion of your paper.
2.1. To remove undesired organic contamination and to increase the surface wettability, place the silicon wafer in a beaker of isopropanol for 5 minutes of sonication [1].
2.1.1. WIDE: Talent placing wafer into beaker in sonicator, with isopropanol container visible in frame
2.2. [bookmark: _Hlk50465419]At the end of the treatment, transfer the wafer to a beaker containing an alkali glass cleaning solution [1] and ultrasonicate for 10 minutes [2].
2.2.1. Talent placing wafer into beaker, with solution container visible in frame
2.2.2. Talent ultrasonicating wafer
2.3. At the end of the treatment transfer the wafer to a beaker of ultrapure water [1] and wash the wafer by decanting and refilling the beaker 10 times. The wafer will remain at the bottom of the beaker due to the capillary effect [2]. 
2.3.1. Talent adding wafer to beaker
2.3.2. Talent decanting beaker, with wafer at bottom of beaker visible in frame Video Editor: please emphasize wafer at beaker bottom if possible/appropriate
2.4. After the last wash, dry the wafer with clean nitrogen gas to prevent the formation of coffee rings and other drying artefacts [1] and ultrasonicate the wafer in a new beaker or isopropanol for 10 minutes [2].
2.4.1. Talent drying wafer
2.4.2. Wafer being ultrsonicated, with isopropanol container visible in frame as possible
2.5. Then place the wafer into a plasma or UV-ozone cleaner for 30 minutes [1].
2.5.1. Talent placing wafer into cleaner
3. Nanoparticle Suspension Deposition 
3.1. For the deposition of nanoparticles from a suspension, accurately weigh 15 milligrams of nanoparticle powder into a 10-milliliter tube [1-TXT] followed by the addition of approximately 8 milliliters of ultrapure water [2].
3.1.1. WIDE: Talent adding powder to tube TEXT: Inhalation is most common nanoparticle exposure route 
3.1.2. Talent adding water to tube
3.2. After capping, pack the tube in a 50-milliliter centrifuge tube with paper towels [1] and place the tube in a vortexer at 3000 revolutions for 15 minutes [2].
3.2.1. Talent packing tube into 50-milliliter tube
3.2.2. Talent placing tube into vortexer
3.3. At the end of the treatment, transfer the wafer to the UV-ozone cleaner for 30 minutes [1] before placing the water into one half of the wafer holder [2].
3.3.1. Talent placing wafer into cleaner
3.3.2. Talent placing wafer into half of water holder
3.4. Place a 3-microliter drop of nanoparticle suspension into the center of the ring [1] and mount a 6.07-millimeter diameter O-ring on the wafer around the droplet, taking care that the ring does not touch the droplet [2].
3.4.1. Talent placing drop into center or ring
3.4.2. Talent mounting ring onto wafer
3.5. Place the wafer in a vacuum desiccator at 4 millibars of vacuum pressure for 15 minutes to dry the wafer [1] and view the wafer under light microscopy and XPS (X-P-S) to assess the particle distribution across the surface of the wafer [2-TXT].
3.5.1. Talent placing wafer into desiccator
3.5.2. Talent at microscope, viewing wafer TEXT: XPS: X-ray photoelectron spectroscopy
3.6. When a homogenous layer of particles is observed, place the wafer in the UV-ozone cleaner for an additional 30 minutes [1-TXT] and program the spin-coater as indicated [2-TXT].
3.6.1. Talent placing wafer into cleaner TEXT: Repeat UV/ozone cleaning until homogenous layer observed
3.6.2. Talent programming spin-coater TEXT: e.g., 500 rpm/s ramp -> 1,000 rpm 5 s; 1000 rpm/s ramp -> 2000 rpm 3 min; deceleration at 2000 rpm/s -> 0 rpm
3.7. At the end of the treatment, insert the wafer into the spin-coater [1] and switch on the vacuum for fixation [2].
3.7.1. Talent placing wafer into spin-coater
3.7.2. Talent switching on vacuum
3.8. Deposit 80 microliters of the suspension onto the wafer [1] and start the program [2].
3.8.1. Talent depositing suspension onto wafer
3.8.2. Talent starting program
3.9. At the end of the deposition, transfer the sample to a clean wafer tray [1] and analyze the sample by scanning electron microscopy to confirm gapless coverage of the substrate [2].
3.9.1. Talent placing sample into tray
3.9.2. Talent loading sample onto SEM stage
4. Nanoparticle Powder Deposition	Comment by Bridget Colvin: Authors: Because your protocol is overlength, I recommend leaving this section for the manuscript portion of your paper.
4.1. For deposition of the nanoparticles from a powder, fix a piece of double-sided adhesive tape to the sample holder [1] and remove the liner [2].
4.1.1. WIDE: Talent fixing tape to holder
4.1.2. Talent removing liner
4.2. Next, collect a spatula-tip of nanoparticle powder [1] and tap the sample onto the adhesive [2].
4.2.1. Talent collecting powder
4.2.2. Talent tapping sample onto adhesive
4.3. Use the sample to spread the sample over the adhesive [1] before firmly pressing the sample onto the adhesive until as much of the sample is adhered as possible [2].
4.3.1. Sample being spread
4.3.2. Sample being pressed onto adhesive
4.4. Invert and tap the sample holder [1] and blow a stream of gas across the sample to confirm that the powder is fixed to the tape [2].
4.4.1. Talent inverting and tapping holder
4.4.2. Talent blowing stream across gas
4.5. Alternatively, place a spatula-tip of powder onto the cleaned wafer surface [1] and press the holder with the adhesive onto the powder from above [2].
4.5.1. Powder being added to wafer surface
4.5.2. Holder being pressed onto powder
4.6. Then check that the powder is fixed on the tape as just demonstrated [1].
4.6.1. Talent inverting and tapping holder and blowing powder
5. Pressed Powder Pellet Preparation
5.1. To prepare pressed powder pellets, first thoroughly clean all of the parts of the pellet die, taking care not to scratch the polished surface [1] and invert the die onto a small spacer [2].
5.1.1. WIDE: Talent cleaning die
5.1.2. Talent placing die onto spacer
5.2. Insert the plunger and one stainless steel pellet, with the polished side facing up, into the spacer [1] and pull the plunger through the spacer until there is enough room to fill the die with the powdered sample [2].
5.2.1. Talent inserting plunger and/or pellet into spacer
5.2.2. Talent pulling plunger through spacer
5.3. Fill the die with one large spatula tip of sample [1] and insert the second stainless steel pellet with the polished side facing the sample [2].
5.3.1. Die being filled
5.3.2. Pellet being inserted
5.4. Place the base onto the body [1] and carefully invert the base [2].
5.4.1. Talent placing base onto body
5.4.2. Base being inverted
5.5. If a vacuum is available, attach the vacuum pump to the base of the pellet die [1] and center the die in a press [2].
5.5.1. Talent attaching pump to base
5.5.2. Die being centered
5.6. Apply a 2-kilonewton load for approximately 20 seconds [1] before releasing the pressure [2] and applying a 6-kilonewton load for 2 minutes [3].
5.6.1. Talent applying 2-kN load
5.6.2. Talent releasing load
5.6.3. Talent applying 6-kN load
5.7. After the heavier load is released, release the vacuum pump [1] and invert the die [2].
5.7.1. Talent releasing pump
5.7.2. Talent inverting die
5.8. Place the extractor ring in position [1] and place up to a 1-kilonewton load between the plunger and the extractor ring [2].
5.8.1. Talent placing ring into position
5.8.2. Talent placing load between plunger and ring
5.9. When the load is in place, remove the die parts from the press [1] and use tweezers to carefully extract the sample pellet [2].
5.9.1. Talent removing parts from press
5.9.2. Talent extracting sample pellet
5.10. Then use double-sided adhesive tape to gently mount the sample onto a cleaned silicon wafer [1].
5.10.1. Talent mounting sample onto wafer
6. Nanoparticle Suspension Cryofixation
6.1. For cryofixation of the deposited nanoparticle suspension, fill the main chamber of a fast-freeze device with liquid nitrogen [1] and fill a cooled fast-freeze chamber with the cryogen [2].
6.1.1. WIDE: Talent filling chamber with liquid nitrogen
6.1.2. Talent filling chamber with cryogen
6.2. When the fast-freeze device has cooled to its operating temperature, use a pipette to drop-cast 10-20 microliters of nanoparticle suspension onto a cleaned silicon wafer [1].
6.2.1. Talent adding suspension onto wafer
6.3. Holding the silicon wafer with fixing tweezers, place the wafer inside the plunge freeze device [1] and move the tweezers to the plunge position [2].
6.3.1. Talent placing wafer into device
6.3.2. Talent moving tweezers to plunge position
6.4. Press the button to drop the sample into the cryogen [1] and wait several seconds for the sample to be completely frozen [2].
6.4.1. Talent pressing button
6.4.2. Shot of sample freezing/frozen sample
6.5. As soon as the sample is frozen, transfer the wafer into a cooled environment [1] and place the cryofixed silicon wafer sample into the sample holder [2].
6.5.1. Talent placing water into cooled environment
6.5.2. Talent placing sample into sample holder
6.6. Then place the sample holder into the instrument [1].
6.6.1. Talent placing sample holder into instrument



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

A. 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.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 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: 210. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.
7. [bookmark: _Hlk27388131]Results: Representative Nanoparticle Preparation for Time-of-Flight Secondary Ion Mass Spectrometry (ToF-SIMS) and XPS Analysis

7.1. Hydroxylating the wafer surface via UV or ozone treatment [1] avoids the coffee-ring effect by enhancing the surface wettability, resulting in a more homogeneous distribution of the nanoparticles [2].

7.1.1. LAB MEDIA: Figure 3
7.1.2. LAB MEDIA: Figure 3 Video Editor: please emphasize top row of images

7.2. Unexpectedly, scanning electron microscopy imaging results in significant deformation and damage of the 60-nanometer gold-silver nanoparticles after dialysis [1], while centrifuged and re-dispersed particles remained intact [2].

7.2.1. LAB MEDIA: Figure 4 Video Editor: please emphasize nanoparticles in Figure 4B
7.2.2. LAB EMDIA: Figure 4 Video Editor: please emphasize nanoparticles in Figure 4C

7.3. As demonstrated, nanoparticle drop-casting usually requires repeated applications to obtain a thick layer with full coverage [1].

7.3.1. LAB MEDIA: Figure 5 Video Editor: please sequentially add/emphasize images from 1 drop to 13 drops

7.4. This representative film cast from a 90 milligram/milliliter suspension [1] exhibited a thick and gapless multilayer coverage by scanning electron microscopy [2] as well as a notable absence of silicon peaks in the XPS spectra, making it an idea sample for analysis [3].

7.4.1. LAB MEDIA: Figure 7 Video Editor: please outline top row
7.4.2. LAB MEDIA: Figure 7 Video Editor: please emphasize top image
7.4.3. LAB MEDIA: Figure 7 Video Editor: please emphasize lack of SI peaks in top graph

7.5. This sample cast from a 9 milligram/milliliter suspension [1] had particles in small single-layer agglomerates that do not completely cover the surface [2]. This sample is too thin and inhomogeneous for analysis [3].

7.5.1. LAB MEDIA: Figure 7 Video Editor: please outline middle row
7.5.2. LAB MEDIA: Figure 7 Video Editor: please emphasize middle image
7.5.3. LAB MEDIA: Figure 7 Video Editor: please emphasize middle graph

7.6. The sample cast from a 0.9 milligram/milliliter concentration [1] does not provide either continuous coverage [2] or sufficient particle density to make it suitable for either surface chemistry or particle size distribution analysis [3].

7.6.1. LAB MEDIA: Figure 7 Video Editor: please outline bottom row
7.6.2. LAB MEDIA: Figure 7 Video Editor: please emphasize bottom image
7.6.3. LAB MEDIA: Figure 7 Video Editor: please emphasize right graph

7.7. Cryofixation to avoid coffee ring effects and the preservation of larger structures within the suspension is reflected in reduced signals [1], which may be attributed to the salts, contaminants, or other artifacts observed within unfixed sample preparation mass spectra [2].

7.7.1. LAB MEDIA: Figure 9 Video Editor: please outline bottom spectrum and/or emphasize reduced signals in bottom spectrum
7.7.2. LAB MEDIA: Figure 9 Video Editor: please outline top spectrum and/or emphasize signals in top spectrum




Conclusion
8. Conclusion Interview Statements
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver the 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: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
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. [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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. [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes

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.
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