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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?
n/a  
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. 
n/a


2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? No, but data acquisition would be better captured using screen recording software. This will be updated to our project page.
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?   No.
If Yes, how far apart are the locations? n/a

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: 08
Number of Shots: 18 

Introduction
1. Introductory Interview Statements

Videographer: Obtain headshots for all authors. 

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. Lior Sepunaru: Our protocol reduces the measurement precision associated with sizing particles using a common analytical chemistry tools. This provides better characterization of nanoscale materials.

REQUIRED: What is the main advantage of this technique?
1.2. Lior Sepunaru: The main advantage of this technique is that it utilizes common laboratory reagents to address a long-standing problem in nanoelectrochemistry: edge effects.

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. Julia Chung: Due to catalytic interruption’s modular nature, the electrode, redox probe, or substrate can all be swapped to better suite your detection needs. We hope to see this scheme adapted to more systems!

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.

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.

1.6. Lior Sepunaru: Demonstrating the procedure will be Julia Chung, a graduate student from my laboratory.   
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Videographer: Obtain headshots for all authors. 




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. [bookmark: _Hlk126314255]Experimental Preparation
2.1. After preparing the required solutions [1], select an ultramicroelectrode as the working electrode [2-TXT].
2.1.1. [bookmark: _Hlk126314295]WIDE: Shot of labeled solutions and electrodes on the workbench. Authors: Please label all the solutions.
2.1.2. Talent taking ultramicroelectrode next to bottle of polystyrene beads. TXT: Ratio of Species to Electrode radius: 10-15%

2.2. [bookmark: _Hlk126314336]To prepare the control cell, add prepare 5 milliliters of a solution containing 1 millimolar TEMPO (tempo) and 5 millimolar sodium perchlorate in 5 milliliters of carbonate buffer at pH (P-H) 12 [1-TXT]. Then, prepare a test cell, also 5 milliliters, by addingcontaining 1 millimolar TEMPO, 5 millimolar sodium perchlorate, and 120 millimolar maltose in carbonate buffer [2]. Authors: Is it possible to label the control and test cells?	Comment by Sujata Patil: Authors: Please check is it correct?	Comment by Julia Chung: Yes, the cells can be labeled.
2.2.1. Talent adding 1 mM TEMPO in the control cell containing carbonate buffer. TXT: TEMPO: 2,2,6,6-tetramethyl-1-piperidinyloxy
2.2.2. Talent adding 120 mM maltose in a test cell containing TEMPO, sodium perchlorate and carbonate buffer.

2.3. Before an experimental run, use a polishing pad with aluminum slurry to polish the electrode [1-TXT] and move the electrode in a “figure 8” pattern to ensure an even polish [2]. Liberally rinse with deionized water [3] and dry using a laboratory wipe. Be careful not to touch the tip of the electrode.
2.3.1. Talent polishing electrode using a polishing pad with aluminum slurry. TXT: Aluminum slurry: 1, 0.3, & 0.5 µM
2.3.2. Talent moving electrode in a figure ‘8’ pattern.
2.3.3. Talent adding DI water on electrode.
2.3.4. Talent placing an electrode on a laboratory wipe.
3. [bookmark: _Hlk126314373]Electrochemical Measurements
3.1. For electrochemical measurements, use a three-electrode setup by employing an 11-micrometer carbon-fiber ultramicroelectrode [1], a platinum wire counter electrode, and a saturated calomel reference electrode or SCE (S-C-E) [2]
3.1.1. Talent placing 11-micrometer carbon-fiber ultramicroelectrode in Faraday cagetest cell.	Comment by Sujata Patil: Authors: The electrodes will be set up in Faraday cage or beaker or other for three-electrode setup.	Comment by Julia Chung: The electrodes will be placed in a cell, which is later put inside of the Faraday cage.
3.1.2. Shot of three-electrode setup and talent pointing at platinum wire and then reference electrode. Talent places platinum wire in test cell, then places reference electrode in test cell.

3.2. Set the control cell in the Faraday cage [1] and connect the electrodes to the appropriate cables [2]. Collect the cyclic voltammetry data using a potential window from 0.2 to 0.8 Volts versus SCE at different scan rates [3]. 
3.2.1. Talent placing prepared control cell in the Faraday cage.
3.2.2. Talent connecting the electrode to the cable.
3.2.3. Shot of potentiometer showing 0.2 to 0.8 Volts and SCE scan rates. TXT: SCE scan rates: 10, 20, 30, 40 & 50 mV·s−1 Videographer: Obtain multiple reusable takes as this will be used later in the protocol	Comment by Sujata Patil: Authors: Is it possible to film this shot?	Comment by Julia Chung: This is better illustrated as a screen capture.
3.3. Then, apply 0.8 Volts versus SCE for 10 minutes [1], and start recording at a 10 Hertz sampling rate to collect chronoamperometry data [2].
3.3.1. Talent setting 0.8 V on the potentiometer. Videographer: Obtain multiple reusable takes as this will be used later in the protocol
3.3.2. Shot of screen showing 10 Hz sampling rate and recording started.

3.4. Next, spike the solution with polystyrene beads to a final concentration of 0.66 picomolar into each electrochemical cell [1] and collect the chronoamperometry data of each cell as previously demonstrated [2-TXT].	Comment by Sujata Patil: Authors: polystyrene beads will be added in the carbonate buffer which is present in the cell? Is it correct, please confirm.	Comment by Julia Chung: Yes, polystyrene beads will be added to pre-existing cell components.	Comment by Sujata Patil: Authors: After adding polystyrene beads, only chronoamperometry data will be collected not cyclic voltammetry data? It is correct, please confirm?	Comment by Julia Chung: Yes, after the addition of polystyrene beads, only chronoamperometry data will be collected.
3.4.1. Talent adding polystyrene beads in the electrochemical cell.
3.4.2. Reuse 3.3.1 & 3.3.2. TXT: Repeat to collect sufficient data points for statistical analysis	Comment by Julia Chung: 3.3.2. should not be reused. The data collected in this step (post-addition of polystyrene beads) is visibly different. Please collect new shot of the screen as this data is recorded.

3.5. Select a sample size of approximately 200 individual impact events to detect differences between the multiple sizing methods [1-TXT].
3.5.1. Shot of collected 200 impacts. TXT: Confidence level: 95%; Power: 80%	Comment by Sujata Patil: Authors: What exactly will be done here? If the written shot is correct, is it possible to film this?	Comment by Julia Chung: No, this is not possible to film (would take too long). This is better illustrated using a screen capture to show the completed data collection for one experimental run, then illustrating that this data collection should proceed until the appropriate number of impacts are collected. Each experimental run will consist of approximately 10 - 15 impacts; these are stochastic (random), and when they collide cannot be predicted.




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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

2.2, 3.1, 3.2, 3.3, 3.4

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text2]n/a     



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: 79. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

4. Results: Assessment of Electrochemical Sizing
4.1. The polystyrene beads addition showed [1] stepwise changes in the chronoamperogram current of electrochemical cells as individual particles impacted and absorbed [2].
4.1.1. LAB MEDIA: Figure 2.
4.1.2. LAB MEDIA: Figure 2 Video editor: Emphasize figure 2B 

4.2. [bookmark: _Hlk126314412]The histogram demonstrated the size distribution determined by scanning electron microscopy, electrochemistry, and conventional nano impact study [1]. 
4.2.1. LAB MEDIA: Figure 3. Video editor: Please emphasize the gray bar area labeled ‘Microscopy’ for VO ‘scanning electron microscopy’, next pink bar area labeled ‘Electrocatalytic Interruption’ for VO ‘electrochemistry’, and finally black bar area labeled ‘Mass Transport’ for VO ‘conventional nano impact study’.

4.3. Cyclic voltammogram fitting software demonstrated the model fitting of the yielded parameters from the electrode and solution-phase chemical reactions [1].
4.3.1. LAB MEDIA: Figure 4. Video editor: Please emphasize ‘Figure A’ for VO ‘the electrode’ and then ‘Figure B’ for VO’ solution-phase chemical reactions’ 

4.4. The increased addition of maltose concentration compressed the diffusion layer [1] and depressed the heterogeneous flux at the electrode edges [2].
4.4.1. LAB MEDIA: Figure 5A. 
4.4.2. LAB MEDIA: Figure 5B. 

Conclusion
5. [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 or fewer.
· 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.
5.1. Julia Chung: (3.3 and 3.4) Well-established controls are critical. When collecting data at the micro- or nano-scale, we have to be sure that what we’re observing is real and not just noise or contaminants.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Julia Chung: This technique is non-destructive to the sample, so it can be followed by other characterization methods, such as DLS. This chemistry is also amenable to computational modeling.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. Lior Sepunaru: 
So far, three publications have followed up our methods, one of which was published in the leading review journal of electrochemistry that covers recent cutting-edge advancements in the field. At the moment, there is a further improvement that our labs and others are trying to achieve with respect to better precision and finding suitable parameters for physiological conditions. 

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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