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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
Authors: These files are necessary for finalizing your script, please create screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload all the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=21597403

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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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: 37

Interviews
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.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 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.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims 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.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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.
Describe the research contexts or systems in which this protocol can be applied.
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.
CONCLUSION:
What does this protocol allow researchers to study or measure?
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.

Describe the most important consideration or challenge when performing this protocol.
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.

Are there any additional methods or analyses that can be performed following this procedure?
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.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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.


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





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.) with purple font 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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Safety, Materials, and Solution Preparation
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. Begin after completing the required laboratory-safety training and confirming that chemical waste will be stored and disposed of according to institutional environmental health and safety guidelines [1].
2.1.1. WIDE: Talent wearing appropriate personal protective equipment and arranging labeled chemical-waste containers. 

2.2. Obtain screen-printed carbon electrodes, or SPCEs (s-p-c-ees) [1], and prepare separate stock solutions of 100- and 500-nanometer polystyrene nanoplastics, or nPS (n-p-s), in deionized water [2].
2.2.1. WIDE: Talent placing pre-prepared SPCEs, at the workstation.
2.2.2. CU: Talent arranging polystyrene nanoplastics, deionized water, and labeled glassware to prepare nPS stock solutions. 
2.3. Prepare a separate polymerization solution for each particle size by combining 1 millimolar o-phenylenediamine and 10 microliters of the corresponding nPS stock in 15 milliliters of deionized water [1]. Prepare the redox electrolyte by dissolving one pH 7 tablet in 200 milliliters of deionized water and adding potassium ferricyanide and potassium ferrocyanide to 5 millimolar [2].
2.3.1. CU: Talent preparing the two polymerization solutions in separate labeled containers. 
2.3.2. CU: Talent preparing the redox electrolyte. 

2.4. Use the prepared redox electrolyte for all cyclic voltammetry and differential pulse voltammetry measurements [1]. Connect the electrochemical analyzer to the computer [2] and launch PSTrace (p-s trace) version 5.9 [3].	Comment by Ruchira  Mukherji: Steps have been rearranged slightly for better visual flow.
2.4.1. CU: Talent positioning an SPCE and the prepared redox electrolyte for electrochemical characterization.
2.4.2. Talent connecting the electrochemical analyzer to the computer.
2.4.3. Talent at the computer launching PSTrace version 5.9 and opening the measurement setup.

3. SPCE Cleaning and Baseline Characterization
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Submerge an SPCE (s-p-c-e) in 1 molar hydrochloric acid [1]. Connect it to the potentiostat [2] and clean the electrode by cyclic voltammetry from minus 1 to 1 volt at 100 millivolts per second for 10 cycles [3].
3.1.1. CU: Talent submerging an SPCE in hydrochloric acid. 
3.1.2. CU: Talent connecting the SPCE to the potentiostat.
3.1.3. SCREEN: The cleaning cyclic voltammetry method being run. 

Authors: Please create screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload all the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=21597403
3.2. Wash the cleaned SPCE with deionized water and allow it to air-dry [1]. Establish the baseline response using cyclic voltammetry [2-TXT], followed by differential pulse voltammetry [3-TXT].
3.2.1. CU: Talent rinsing the SPCE with deionized water and placing it on a clean surface to air-dry.
3.2.2. SCREEN: The baseline cyclic-voltammetry method being run. TXT: Potential range: -1 V to 1 V; Scan rate: 50 mV/s; Cycles: 3
3.2.3. SCREEN: The baseline differential-pulse-voltammetry method being run. TXT: Potential range: -1 V to 1 V; Pulse potential: 0.01 V; Pulse time: 0.01 s

4. MIP@PoPD Electrode Fabrication
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Add 100 microliters of the appropriate polymerization solution to the SPCE working electrode [1]. Prepare separate molecularly imprinted polymer electrodes using the 100 and 500-nanometer nPS templates [2].
4.1.1. CU: Talent dispensing polymerization solution onto an SPCE working electrode. 
4.1.2. Talent preparing separate 100- and 500-nanometer polymer template electrodes.

4.2. Connect the SPCE to the potentiostat and electropolymerize the film by cyclic voltammetry [1-TXT]. Wash the fabricated electrode with deionized water and allow it to air-dry [2].
4.2.1. SCREEN: The electro-polymerization cyclic-voltammetry method being run. TXT: Potential range: 0V to 1V; Scan rate - 50 mV/s; Cycles: 30
4.2.2. CU: Talent rinsing the fabricated electrode with deionized water and placing it on a clean surface to dry.

4.3. Characterize the fabricated electrode by cyclic voltammetry [1] and differential pulse voltammetry using the baseline settings [2]. Elute the template at 25 degrees Celsius in an equal-volume mixture of methanol and deionized water for 30 minutes [3].
4.3.1. SCREEN: The baseline cyclic-voltammetry method being run again to characterize the fabricated electrode.
4.3.2. SCREEN: The baseline differential-pulse-voltammetry method being run again after electro-polymerization. 
4.3.3. CU: Talent immersing the fabricated electrode in the elution solution. 

4.4. Rinse the eluted electrode with deionized water and allow it to air-dry [1]. Repeat cyclic voltammetry [2] and differential pulse voltammetry using the same settings to characterize the molecularly imprinted electrode [3].
4.4.1. CU: Talent rinsing the eluted electrode with deionized water and placing it on a clean surface to air-dry.
4.4.2. SCREEN: The baseline cyclic-voltammetry method being run again to characterize the molecularly imprinted electrode.
4.4.3. SCREEN: The baseline differential-pulse-voltammetry method being run again to characterize the molecularly imprinted electrode.

5. Electrochemical Detection of Polystyrene Nanoplastics
Demonstrator: Click here to enter name of demonstrator(s)

5.1. Add 100 microliters of the desired 100- or 500-nanometer nPS analyte to the working electrode [1] and incubate it for 10 minutes at 25 degrees Celsius [2].
5.1.1. CU: Talent dispensing the nPS analyte onto the molecularly imprinted working electrode. 
5.1.2. CU: The treated electrode incubating at room temperature. 

5.2. Rinse the electrode with deionized water to remove unbound particles [1]. Reconnect the electrode and record cyclic voltammetry [2] and differential pulse voltammetry using the same settings [3], followed by three chronoamperometry cycles at 10 volts for 30 minutes [4].
5.2.1. CU: Talent rinsing the electrode with deionized water to remove unbound nPS.
5.2.2. SCREEN: The baseline cyclic-voltammetry method being run again.
5.2.3. SCREEN: The baseline differential-pulse-voltammetry method being run again.
5.2.4. SCREEN: Chronoamperometry method being run at the required setting.
6. Data Analysis
Demonstrator: Click here to enter name of demonstrator(s)

6.1. Export the electrochemical datasets from PSTrace [1]. Analyze and plot the data in MATLAB R2022b (matlab r-twenty-twenty-two-b) [2].
6.1.1. SCREEN: Cyclic-voltammetry, differential-pulse-voltammetry, and chronoamperometry datasets being exported from PSTrace.
6.1.2. SCREEN: Exported electrochemical data being processed and plotted in MATLAB R2022b.



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: 161.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 

7.1. The 500 nanometer-templated MIP@PoPD@SPCE (m-i-p @ p-o-p-d @ s-p-c-e) chips produced concentration-dependent DPV (d-p-v) responses for the 500 nanometer-sized nano-plastic samples, with a distinct current peak observed across the tested concentrations [1]. The prominence of the characteristic current peak increased with the concentration of the 500 nanometer-sized nanoplastics and was used to construct the calibration graph [2]. 
7.1.1. LAB MEDIA: Figure 2A. Video Editor: In Panel A, sequentially highlight the color-coded traces and use arrows to indicate the prominent peak in each trace.
7.1.2. LAB MEDIA: Figure 2B. Video Editor: In Panel B, highlight the color-coded calibration points from the lowest to the highest concentration, from blue to red.

7.2. The upward calibration trend indicated a positive relationship between nano-plastic concentration and peak-current prominence, supporting the sensing platform's detection capability across the tested range [1].
7.2.1. LAB MEDIA: Figure 2B. Video Editor: Please trace the upward-sloping dashed calibration line in Panel B to emphasize the positive relationship between concentration and peak prominence.

7.3. The 500 nanometer-templated MIP@PoPD@SPCE chips exhibited concentration-dependent chronoamperometric responses when detecting 500 nanometer-sized nano-plastic particles [1]. The rate-of-current-change profiles derived from these signals showed distinct negative peaks that varied with nano-plastic concentration [2]. 
7.3.1. LAB MEDIA: Figure 3A. Video Editor: in Panel A, sequentially highlight the color-coded traces for the different concentrations of 500 nanometer-sized nanoplastics.
7.3.2. LAB MEDIA: Figure 3B. Video Editor: In Panel B, please highlight the negative peaks in the rate-of-current-change curves.

7.4. The mean rate of current change became progressively more negative as the concentration of the 500 nanometer-sized nanoplastics increased, yielding a descending linear calibration relationship [1]. The close alignment of the calibration points with the regression line supported the sensor’s detection capability across the tested concentration range [2].
7.4.1. LAB MEDIA: Figure 3C. Video Editor: In Panel C, sequentially highlight the color-coded calibration points in descending order of value from red to blue.
7.4.2. LAB MEDIA: Figure 3B. Video Editor: Please trace the upward-sloping dashed calibration line in Panel B to emphasize the positive relationship between concentration and peak prominence.
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