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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N 

2. Does your protocol include software usage? (Y/N) Y
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Steps 2.2, 2.3, 3.2 and 3.3 
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Step 3.6 

5. Will the filming need to take place in multiple locations? (Y/N) N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Kai Chun Eddie Tjon: This protocol enables the deposition of a smooth, single layer of silver chloride with designated coverage on thin film silver electrodes [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.


1.2. Kai Chun Eddie Tjon: This is the first time a technique that can precisely control the coverage of single layer silver chloride on thin film silver electrode is introduced [1].
1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.



1.1. 

Section - Protocol
2. Cathodic Cleaning of the Micro Ag Electrodes
2.1. To begin, flush the chip using isopropanol followed by DI water [1]. Pour 0.01 molar hydrochloric acid solution into the acrylic container [2]. Using laboratory clean wipes, wipe dry the macro silver silver chloride reference electrode’s pipette exterior and electrode [3]. 
2.1.1. Talent flushes the chip.
2.1.2. Talent pours acid solution into a container.
2.1.3. CU: Talent wipes pipette and electrode.
2.2. Connect the chip and the macro electrodes to the analyzer [1] such that a thin film silver electrode on the chip is defined as the working electrode [2], the macro silver silver chloride reference electrode is defined as the reference electrode [3], and the bare macro silver silver chloride electrode is defined as the counter electrode [4].
2.2.1. Talent connects the chip and electrodes to the analyzer. Important Step
2.2.2. Talent points to the working electrode.
2.2.3. Talent points to the reference electrode.
2.2.4. Talent points to the counter electrode.
2.3. Place the macro electrodes into the container. Use blu-tack as the lid of the container to anchor the macro electrodes [1]. Place the setup into a Faraday cage [2].
2.3.1. Talent places the electrodes into the container with the lid as an anchor. Important Step
2.3.2. Talent places the setup into a cage. Important Step
2.4. In the CHI660D (pronounce as C-H-I six six zero D) software [1], click on the Setup tab at the top left corner of the window. Then click Technique, Amperometric i-t Curve, and OK to perform cathodic cleaning of the electrodes [2].
2.4.1. Talent operates on a computer.
2.4.2. SCREEN: 60820_screenshot_1. 0:01 – 0:12. Talent clicks on the setup tab, and clicks on technique, amperometric i-t curve.
2.5. In the pop-up menu, modify the parameters for cathodic cleaning. Set the Init E (pronounce as initial voltage) as -1.5, the Sample Interval as 0.1 seconds, the Run Time as 900 seconds, the Quiet Time as 0 second, and the Scales during Run as 1 [1].
2.5.1. SCREEN: 60820_screenshot_2. 0:01 – 0:20. Talent adjusts settings.
2.6. For an 80 micrometers x 80 micrometers electrode, set the Sensitivity as 1e-006. Press OK. Start the process by pressing the Start icon under the menu bar. Let the experiment run and finish [1].
2.6.1. SCREEN: 60820_screenshot_3. 0:01 – 0:12. Talent sets the sensitivity, and presses OK, and then presses the start icon to make the experiment run.
2.7. Open the Faraday cage. Remove the macro reference and counter electrodes [1] and wipe them dry [2]. Pour the used electrolyte in a waste container [3] and flush the acrylic container using DI water [4].
2.7.1. Talent opens the cage, and removes electrodes.
2.7.2. Talent wipes the electrode surface.
2.7.3. Talent pours the solution into a container. Videographer: Take multiple shots, as this will be used later.
2.7.4. Talent flushes the acrylic container. Videographer: Take multiple shots, as this will be used later.
3. Fabrication of Single Layer AgCl on Top of The Thin Film Ag Electrodes
3.1. Pour 0.1 molar potassium chloride solution into the acrylic container [1].
3.1.1. Talent pours solution into a container.
3.2. Connect the chip and the macro electrodes [1] to the analyzer such that the cleaned thin film silver electrode on the chip is defined as the working electrode [2], the macro silver silver chloride reference electrode is defined as the reference electrode [3], and the bare macro silver silver chloride electrode is defined as the counter electrode [4].
3.2.1. Talent connects the chip and the electrodes. Important Step
3.2.2. Talent points to the working electrode.
3.2.3. Talent points to the reference electrode.
3.2.4. Talent points to the counter electrode.
3.3. Place the macro electrodes into the container. Use blu-tack as the lid of the container to anchor the macro electrodes [1]. Place the setup into a Faraday cage [2].
3.3.1. Talent places the electrodes into the container, and uses the lid as anchor. Important Step
3.3.2. Talent places the setup into a cage.
3.4. In the CHI660D (pronounce as C-H-I six six zero D) software, click on the Setup tab at the top left corner of the window, then click Technique, Chronopotentiometry, OK to perform galvanostatic fabrication of single layer silver chloride on the silver electrodes [1].
3.4.1. SCREEN: 60820_screenshot_4. 0:01 – 0:13. Talent clicks on the setup tab, and make selections to perform galvanostatic fabrication.
3.5. In the pop-up menu, modify the parameters. Set the Cathodic Current as 0 Amp. Set the Anodic Current such that the current density applied to the thin film electrode is 0.5 milliamps per square centimeter [1].
3.5.1. SCREEN: 60820_screenshot_5. 0:01 – 0:12. Talent modifies the parameters.
3.6. Keep the High and Low voltage limit and Hold Time as default. Set the Cathodic Time as 10 seconds [1]. Set the Anodic Time correspondingly to achieve the degree of silver chloride coverage needed [2-TXT]. 
3.6.1. SCREEN: 60820_screenshot_6. 0:01 – 0:12. Talent points to the high and low voltage limit, and sets the cathodic time.
3.6.2. SCREEN: 60820_screenshot_7. 0:01 – 0:08. Talent adjusts the anodic time. TEXT: The time needed for 100% coverage is 262 s.
3.7. Set the Initial Polarity as Anodic, the Data Storage interval as 0.1 seconds, the Number of Segments as 1, and the Current Switching Priority as Time. Uncheck the Auxiliary Signal Recording When Sample Interval is greater than or equal to 0.0005 seconds [1].
3.7.1. SCREEN: 60820_screenshot_8. 0:01 – 0:14. Talent adjusts settings.
3.8. Press OK. Start the process by pressing the Start icon under the menu bar. Let the experiment run and finish [1].
3.8.1. SCREEN: 60820_screenshot_9. 0:01 – 0:09. Talent presses OK, and start icon.
3.9. Open the Faraday cage. Remove the macro reference and counter electrodes [1] and wipe dry their surfaces [2]. Submerge the macro electrodes in 3.5 molar potassium chloride solution for storage [3].
3.9.1. Talent opens the cage, and removes the electrodes.
3.9.2. Talent wipes the electrodes’ surface.
3.9.3. Talent submerses the electrodes into solution.
3.10. Then, pour the used electrolyte in a waste container [1], and flush the acrylic container using DI water [2]. Cover the opening of the acrylic container using paraffin film until ready to use [3].
3.10.1. Use 2.7.3
3.10.2. Use 2.7.4
3.10.3. Talent covers the opening of the container with parafilm.


Section – Results
4. Results: Thin Film Ag/AgCl Electrodes
4.1. This image shows an 80-micrometer x 80-micrometer silver silver chloride electrode with a designed silver chloride coverage of 50%. There was clumping of adjacent silver chloride particles. However, stacked silver chloride particles and a distinctive silver silver chloride intersection were not observed [1].
4.1.1. LAB MEDIA: Figure 1
4.2. More successful examples of thin film silver silver chloride electrodes fabricated are shown here [1]. 80-micrometer x 80-micrometer electrodes with a designated silver chloride coverage [2] of 70% [3] and 30% [4], together with 160-micrometer x 160-micrometer electrodes with a designated silver chloride coverage [5] of 75% [6] and 90% [7].
4.2.1. LAB MEDIA: Figure 2
4.2.2. LAB MEDIA: Figure 2 – Video editor: Emphasize Figure 2A&B
4.2.3. LAB MEDIA: Figure 2 – Video editor: Emphasize Figure 2A
4.2.4. LAB MEDIA: Figure 2 – Video editor: Emphasize Figure 2B
4.2.5. LAB MEDIA: Figure 2 – Video editor: Emphasize Figure 2C&D
4.2.6. LAB MEDIA: Figure 2 – Video editor: Emphasize Figure 2C
4.2.7. LAB MEDIA: Figure 2 – Video editor: Emphasize Figure 2D
4.3. Shown here is a polished electrode surface [1] and an unpolished electrode surface [2]. For the unpolished electrode, finger-like structures were observed on the surface [3]. Whereas, the polished electrode surface is smooth with minor scratch marks caused by the polishing process [4].
4.3.1. LAB MEDIA: Figure 3A
4.3.2. LAB MEDIA: Figure 3B
4.3.3. LAB MEDIA: Figure 4
4.3.4. LAB MEDIA: Figure 3A
4.4. Here is an unpolished 80-micrometer x 80-micrometer silver silver chloride electrode with a designed silver chloride coverage of 50%. The silver chloride formed appeared to be recessed inwards instead of protruding outwards [1].
4.4.1. LAB MEDIA: Figure 5




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Kai Chun Eddie Tjon: When forming the silver chloride layer on electrodes of different surface areas, it is important to remember to retune the applied current to maintain the same current density [1].
5.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. -Video editor: B-roll suggestion : Shot 3.5.1.
5.2. Kai Chun Eddie Tjon: This protocol enables researchers to design thin film silver/silver chloride electrodes for impedance sensing as our previous research demonstrated that the silver/silver chloride electrode’s impedance depends on silver chloride coverage.
5.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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