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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 
Scriptwriter: If authors are from China, please use the second note to connect them with Yuan. Please remove the statement that does not apply before sending the draft script. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. OR
When you are ready to submit your video files, please contact our China Location Producer, Yuan Yue.

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:  xx
Number of Shots:  xx 

Introduction 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer up to 2 introduction and up to 3 conclusion questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

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 20 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 20 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 20 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 20 or fewer words.

CONCLUSION:

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 20 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 20 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 20 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 20 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 20 or fewer words.
What questions will future research focus on?
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 20 or fewer words.

Ethics Title Card
Scriptwriter: If an ethics card is required, please remove the statement that does not apply before sending the draft script. Delete the entire section if there are no animal or human subjects requiring an ethics statement. 
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name)
OR
This research has been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name)


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 you/your videographer will capture. 

2. Title
Demonstrator: Click here to enter name of demonstrator(s)


2.1. To begin, prepare a 6 millimolar solution of nickel chloride dihydrate in 10 milliliters of ethanol [1].
2.1.1. WIDE: Talent preparing a 6 millimolar nickel chloride dihydrate solution by measuring and mixing the compound with 10 milliliters of ethanol in a clean beaker.
2.2. In a separate beaker, prepare 10 milliliters of a 3 percent polyvinylpyrrolidone solution in deionized water [1]. Ultrasonicate the solution for 5 minutes at 40 kilohertz and 50 watts [2], then mechanically stir it for an additional 5 minutes [3]. Repeat the ultrasonication and stirring cycle twice to completely dissolve the solid polyvinylpyrrolidone [4].
2.2.1. Talent measuring and adding polyvinylpyrrolidone powder into a beaker containing 10 milliliters of deionized water.
2.2.2. Talent placing the beaker in the ultrasonic bath and setting the frequency to 40 kilohertz and power to 50 watts.
2.2.3. Talent mechanically stirring the solution for 5 minutes using a magnetic stirrer.
2.2.4. Talent repeating the ultrasonic and stirring steps to ensure complete dissolution of polyvinylpyrrolidone.
2.3. Once the polyvinylpyrrolidone is completely dissolved, use a pipette to add 10 milliliters of the polyvinylpyrrolidone solution dropwise into 10 milliliters of the nickel precursor solution under vigorous stirring [1]. Continue stirring the mixture for 30 minutes after the polyvinylpyrrolidone addition [2].
2.3.1. Talent using a pipette to add the polyvinylpyrrolidone solution dropwise into the nickel precursor solution while stirring continuously.
2.3.2. Talent continuing to stir the combined solution vigorously for 30 minutes on a magnetic stirrer.
2.4. Add 10 milliliters of an 18 millimolar urea solution, prepared in a 1:1 mixture of deionized water and ethanol, dropwise to the stirred mixture [1]. Ensure that the total volume of the resulting solution is 30 milliliters [2].
2.4.1. Talent pipetting the urea solution dropwise into the beaker containing the nickel–polyvinylpyrrolidone mixture.
2.4.2. Close-up shot showing the total solution volume reaching 30 milliliters.
2.5. Stir the complete solution for 10 minutes [1]. Then, transfer it into a polytetrafluoroethylene vessel and seal the vessel inside a stainless steel autoclave [2].
2.5.1. Talent stirring the solution on a magnetic stirrer for 10 minutes.
2.5.2. Talent carefully pouring the mixed solution into a polytetrafluoroethylene vessel and sealing it securely within the stainless steel autoclave.
2.6. Place the sealed autoclave in an electric oven set at 160 degrees Celsius and maintain it for 6 to 8 hours [1]. After completion, allow the autoclave to cool naturally to room temperature [2].
2.6.1. Talent placing the sealed autoclave into an electric oven and setting the temperature to 160 degrees Celsius.
2.6.2. Shot of the autoclave cooling down naturally on the laboratory bench after removal from the oven.
2.7. Centrifuge the resultant product at 26.88 g and collect the green-colored, gelatinous nickel hydroxide precipitate [1]. Decant the clear supernatant solvent [2] and wash the precipitate with ethanol or deionized water at least three times [3]. Dry the washed precipitate at 70 degrees Celsius for 10 hours in an electric oven [4].
2.7.1. Talent loading the reaction product into centrifuge tubes and placing them in the centrifuge.
2.7.2. Talent decanting the clear solvent from the centrifuged mixture.
2.7.3. Talent washing the green precipitate multiple times with ethanol or deionized water.
2.7.4. Talent drying the washed precipitate in an electric oven set at 70 degrees Celsius for 10 hours.
2.8. Place the dried powder in a box furnace set at 450 degrees Celsius for 4 hours to anneal and obtain the pure-phase nickel oxide nanoflakes, which appear grey in color [1].
2.8.1. Talent placing the dried powder sample into a box furnace and setting the temperature to 450 degrees Celsius for annealing.




2.9. To begin, polish the glassy carbon electrode with 0.05 micrometer alumina nanoparticle slurry on a clean electrode polishing pad by moving it repeatedly in the shape of the numeral eight [1]. Rinse the electrode immediately with deionized water [2] and ultrasonicate it using a bath sonicator in isopropyl alcohol and deionized water for 2 minutes each at 40 kilohertz and 50 watts [3].
2.9.1. WIDE: Talent polishing the glassy carbon electrode with 0.05 micrometer alumina nanoparticle slurry on a polishing pad in a figure-eight motion.
2.9.2. Talent rinsing the polished electrode thoroughly with deionized water.
2.9.3. Talent placing the electrode in a bath sonicator containing isopropyl alcohol and deionized water, setting it to 40 kilohertz and 50 watts for 2 minutes each.
2.10. Add a known mass of nickel oxide nanoflake powder, ranging from 3 to 15 milligrams, to 3 milliliters of deionized water to prepare a nanoparticle suspension [1]. Adjust the amount of powder so that the nanoparticle concentration ranges between 1 and 5 milligrams per milliliter [2].
2.10.1. Talent weighing and adding nickel oxide nanoflake powder to a beaker containing 3 milliliters of deionized water.
2.10.2. Close-up shot showing the preparation of suspensions of different concentrations between 1 and 5 milligrams per milliliter.
2.11. Place the mixture in a bath ultrasonicator for 10 to 20 minutes to achieve a uniform dispersion [1]. Ensure that no precipitates or settled particles remain after sonication [2].
2.11.1. Talent placing the beaker containing the nanoparticle suspension into a bath sonicator and setting the timer for 20 minutes.
2.11.2. Close-up shot showing a clear, homogenous suspension with no visible precipitates or settled particles after sonication.
2.12. Cast 10 microliters of the aliquot by drop-casting it onto the cleaned surface of the glassy carbon electrodes [1]. Depending on the concentration of the loading solution, label the electrodes as NiO NF 1, NiO NF 2, NiO NF 3, NiO NF 4, and NiO NF 5, respectively [2].
2.12.1. Talent pipetting and drop-casting 10 microliters of nanoparticle suspension onto the surface of the cleaned electrodes.
2.12.2. Talent labeling the electrodes sequentially as NiO NF 1 through NiO NF 5 according to the concentration of the suspension.
2.13. Allow the modified electrodes to dry at room temperature overnight for 10 to 12 hours [1].
2.13.1. Talent placing the coated electrodes on a clean bench surface and leaving them to dry naturally at room temperature overnight.
2.14. Use a diluted binder solution containing 0.5 weight percent in ethanol to compactly bind the nanoparticles onto the surface of the electrodes [1]. Carefully drop-cast 6 microliters of the binder solution onto each modified electrode [2] and allow them to dry in air at room temperature for 30 minutes [3].
2.14.1. Talent preparing the diluted binder solution in ethanol.
2.14.2. Talent drop-casting 6 microliters of the binder solution onto each electrode.
2.14.3. Talent allowing the electrodes to air-dry at room temperature for 30 minutes.
2.15. Keep the prepared electrodes in a desiccator until further use [1].
2.15.1. Talent placing the dried electrodes carefully inside a desiccator and closing the lid securely.





2.16. To begin, take 20 milliliters of 0.1 molar sodium hydroxide solution in the electrochemical cell to prepare the electroanalytical solution [1].
2.16.1. WIDE: Talent pouring 20 milliliters of 0.1 molar sodium hydroxide solution into the electrochemical cell.
2.17. Use a three-electrode setup to analyze the glucose concentration [1]. Insert the silver/silver chloride electrode with 3 molar potassium chloride as the reference electrode and the platinum wire as the counter electrode [2].
2.17.1. Talent assembling the three-electrode system on the electrochemical workstation.
2.17.2. Close-up shot showing the silver/silver chloride reference electrode and platinum wire counter electrode properly positioned in the electrochemical cell.
2.18. Activate the nickel oxide nanoflake-modified glassy carbon electrode by stabilizing it with 15 cycles of cyclic voltammetry [1]. Set the potential window between 0 and 0.8 volts at a scan rate of 200 millivolts per second [2]. Observe that the nickel(III)/nickel(II) reduction peak potential typically appears around 0.4 to 0.6 volts [3].
2.18.1. Talent placing the NiO NF@GCE electrode into the electrochemical cell.
2.18.2. SCREEN: Show the cyclic voltammetry window with scan rate set to 200 mV/s and potential range 0–0.8 V.
2.18.3. SCREEN: Display the voltammogram showing the Ni³⁺/Ni²⁺ redox peak between 0.4 and 0.6 volts.
2.19. After stabilization, run chronoamperometry for real-time glucose detection using the NiO NF@GCE electrode [1].
2.19.1. SCREEN: Show the chronoamperometry setup window with the NiO NF@GCE electrode selected for measurement.
2.19.2. Firstly, establish the baseline by running chronoamperometry at the nickel reduction potential or glucose oxidation potential (as obtained from cyclic voltammetry) for 100 seconds [1].
3.4.1.1. SCREEN: Show the chronoamperometric plot displaying baseline stabilization over 100 seconds at the selected potential.
2.19.3. Once the base current is established, pause the chronoamperometric experiment by selecting the Pause button in the software [1].
3.4.2.1. SCREEN: Show the user clicking the Pause button on the instrument software after baseline current stabilization.
2.20. Prepare a 2 molar glucose stock solution for analysis [1].
2.20.1. Talent dissolving glucose in deionized water to prepare a 2 molar stock solution.
2.21. Lift the electrode stand and add 10 microliters of the glucose stock solution to the electroanalytical solution to achieve a final glucose concentration of 1 millimolar, ensuring negligible change in total volume [1]. Stir the solution for 30 seconds to achieve uniform mixing [2].
2.21.1. Talent lifting the electrode stand and pipetting 10 microliters of glucose stock into the electrochemical cell.
2.21.2. Talent stirring the cell solution gently for 30 seconds to ensure homogeneity.
2.22. Place the electrodes back into their previous positions and resume the chronoamperometric measurement after 5 seconds by pressing the Resume button in the software [1].
2.22.1. SCREEN: Show the user clicking the Resume button and the chronoamperometric curve restarting after electrode immersion.
2.23. Choose a 30-second analysis window for the chronoamperometric detection of different glucose concentrations [1].
2.23.1. SCREEN: Highlight the 30-second time window selection in the chronoamperometry setup panel.
2.24. Repeat the process of glucose addition and measurement to gradually increase the glucose concentration up to 15 millimolar [1]. Record the corresponding chronoamperometric responses for each concentration [2].
2.24.1. Talent sequentially adding glucose aliquots to the cell after each measurement cycle.
2.24.2. SCREEN: Display successive chronoamperometric response curves showing increasing current peaks with rising glucose concentration.











2.25. To begin, use a low loading concentration of the nanomaterial, approximately 1 milligram per milliliter, for the initial experiment [1].
2.25.1. WIDE: Talent preparing a nanomaterial suspension with a concentration of about 1 milligram per milliliter and loading it onto the electrode surface.
2.26. Optimize the potential window where the Faradaic reaction occurs [1].
2.26.1. SCREEN: Show the user setting up the potential window optimization parameters on the electrochemical software.
2.27. Perform an initial broad scan from negative 1 volt to positive 1 volt using cyclic voltammetry [1].
2.27.1. SCREEN: Show the cyclic voltammetry window with potential limits set to –1 V to +1 V and scan initiated.
2.28. Identify a smaller potential range where the Faradaic reaction occurs by locating the reduction and oxidation peaks in the cyclic voltammogram [1]. For nickel oxide nanoflake-modified glassy carbon electrodes in 0.1 molar sodium hydroxide, a 0.1 to 0.8 volt window is typically sufficient [2].
2.28.1. SCREEN: Display the cyclic voltammogram showing clear redox peaks and highlight the 0.1–0.8 volt range suitable for further experiments.
2.28.2. Talent adjusting the potential window on the software interface to 0.1–0.8 volts.
2.29. Collect the cyclic voltammograms for the electrochemical process within the selected potential range [1].
2.29.1. SCREEN: Show the software recording and saving cyclic voltammograms for the process within the defined window.
2.30. Add a small amount of glucose, typically 1 millimolar, to the electrochemical solution to generate distinct redox peaks [1]. Observe that the glucose addition enhances the peak corresponding to glucose oxidation, helping to resolve multiple peaks in the voltammogram [2].
2.30.1. Talent pipetting 10 microliters of glucose solution into the electrochemical cell.
2.30.2. SCREEN: Show the updated cyclic voltammogram with enhanced redox peaks after glucose addition.
2.31. Identify the anodic peak potential corresponding to glucose oxidation, which changes with glucose concentration [1]. Measure chronoamperometric responses slightly above this potential for accurate detection [2].
2.31.1. SCREEN: Highlight the anodic peak potential on the cyclic voltammogram.
2.31.2. SCREEN: Show the chronoamperometry setup window with potential set slightly above the identified glucose oxidation potential.
2.32. Once the potential window and glucose oxidation potential are determined, optimize the loading concentration by varying the nanomaterial suspension concentration drop-cast onto the electrode [1]. In this case, use a concentration of 4 milligrams per milliliter as the optimal loading [2].
2.32.1. Talent preparing nanomaterial suspensions of varying concentrations and drop-casting them onto electrodes.
2.32.2. SCREEN: Display the data comparison showing improved electrochemical response at the 4 milligrams per milliliter loading concentration.

3. 
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3.2. Step 2
3.2.1. Shot
4. Title 
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Step 1
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Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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: XXX.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Step 1
5.1.1. LAB MEDIA:
5.2. Step 2
5.3. Step 3
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