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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy? Y, involves looking at device under microscope but no ‘microscopy action shots’  
Can you record movies/images using your own microscope camera? Y, images
2. Does your protocol include software usage? 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.	Comment by Belle, Anna Marie [2]: Request approval for screen capture software

It’s approved!
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.)
2.4.1 (Now 2.1.1) Talent submerges the electrode tip of the device in a perchloric acid solution containing a platinum wire counter electrode and mercury reference sulfate electrode.

2.5.1.  (Now 2.2.1) Talent connects the electrode of a multielectrode device.

2.5.2. (Now 2.2.2) Talent connects the working, counter and reference electrodes to the potentiostat.

4.7.1. (Now 4.1.1) Talent submerges the electrode tip of the device in a beaker of perchloric acid containing a platinum wire counter electrode and mercury reference sulfate electrode.
4.7.2. (Now 4.1.2) Talent connects an individual electrode and applies the pulsing paradigm.
4.9.1. (Now 4.5.1) Talent determines the increase in effective surface area of the macroelectrodes.	Comment by Belle, Anna Marie [2]: Person looking at microscope and then show figure from publication

Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
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.)
4.1.	Submerge the electrode tip of the device in a beaker of deoxygenated 500 millimolar perchloric acid that also contains a platinum wire counter electrode and mercury sulfate reference electrode [1].
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
5. Will the filming need to take place in multiple locations? 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.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

0. Anna Ivanovskaya: Our protocol further develops an existing approach used over the last four decades and extends the applicability of electrochemical roughening to thin films and opens doors for miniaturization.
0.1. Author Name: This pro___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).


What is the main advantage of this technique?

0.2. Name Anna Belle: By increasing the surface area of platinumPt electrodes without an additional coating, the devices are still vialble human implant materialsmore robus and can last longer for e electrical stimulation than a plated device.

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

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

0.3. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

0.4. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


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?

0. Allison Yorita: We work with many different electrode geometries and found that parameters like electrode size, shape and layout influence roughening. We encourage researchers to vary pulsing parameters for their specific electrodes.
0.5. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

0.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

0.7. Author Name: Demonstrating the procedure will be _________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
0.7.1. Interview style: Author saying the above 
0.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.




Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read 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 a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
2. [bookmark: _Hlk5138507][bookmark: _Hlk536821066]Cleaning the Pt Electrode(s) Before Initial Characterization and Surface Roughening	Comment by Belle, Anna Marie [2]: The screen capture events are one continuous event on the computer and we think it make sense to show this preparation and setup of the electrodes completely before moving to setup of the experiment on the computer
2.1. Next, submerge the electrode tip of the device in a 500 millimolar perchloric acid solution that also contains a platinum wire counter electrode and mercury sulfate reference [1]. 
2.1.1. Talent submerges the electrode tip of the device in a perchloric acid solution containing a platinum wire counter electrode and mercury reference sulfate electrode.
2.2. Connect one electrode or several short electrodes of a multielectrode device together as the working electrode [1]. Then, connect the working, counter, and reference electrodes to the potentiostat [2]. Authors, will one electrode or several electrodes be used in the video?
2.2.1. Talent connects the electrode of a multielectrode device.
2.2.2. Talent connects the working, counter and reference electrodes to the potentiostat.
2.3. To electrochemically clean the surface of electrodes by repetitive potential cycling, first open the EC-Lab software of a potentiostat [1]. To apply cyclic voltammograms, or CVs to the electrodes, press the plus sign to add electrochemical technique under the Experiment tab. In the pop-up window, Insert techniques will appear [2]. Click on Electrochemical techniques. When it expands, click on Voltamperometric techniques. When that expands, double click on Cyclic Voltammetry – CV [1]. In the Experiment window, fill in the appropriate parameters [1-TXT]. In the Experiment window of the EC-Lab software, press Advanced settings on the left. Under Advanced settings, select Electrode configuration = CE to ground [1]. Connect the working, counter and reference electrode to the instrument leads as shown on the Electrode connection diagram [2]. Press the Run button to begin the experiment. Perform repetitive potential cycles until the voltammograms visually appear to overlap from one cycle to the next, which typically occurs after 50 to 200 CVs [1].

2.3.1. Talent approaches the potentiostat and opens the software on the computer.
2.3.2. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.  
2.4. Click on Electrochemical techniques. When it expands, click on Voltamperometric techniques. When that expands, double click on Cyclic Voltammetry – CV [1]. 
2.4.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.  
2.5. In the Experiment window, fill in the appropriate parameters [1-TXT].
2.5.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page. TEXT: See text for parameters. 
2.6. Next, submerge the electrode tip of the device in a 500 millimolar perchloric acid solution that also contains a platinum wire counter electrode and mercury sulfate reference [1]. 
2.6.1. Talent submerges the electrode tip of the device in a perchloric acid solution containing a platinum wire counter electrode and mercury reference sulfate electrode.
2.7. Connect one electrode or several short electrodes of a multielectrode device together as the working electrode [1]. Then, connect the working, counter, and reference electrodes to the potentiostat [2]. Authors, will one electrode or several electrodes be used in the video?
2.7.1. Talent connects the electrode of a multielectrode device.
2.7.2. Talent connects the working, counter and reference electrodes to the potentiostat.
2.8. In the Experiment window of the EC-Lab software, press Advanced settings on the left. Under Advanced settings, select Electrode configuration = CE to ground [1]. Connect the working, counter and reference electrode to the instrument leads as shown on the Electrode connection diagram [2]. 
2.8.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.  
2.8.2. Talent connects the working, counter and reference electrodes to the instrument leads.
2.9. Press the Run button to begin the experiment. Perform repetitive potential cycles until the voltammograms visually appear to overlap from one cycle to the next, which typically occurs after 50 to 200 CVs [1].
2.9.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.  
3. Electrochemical Characterization of the Electrode Surface Before Roughening
3.1. To perform the electrochemical characterization, submerge the electrode tip of the device in a beaker of deoxygenated 500 millimolar perchloric acid that also contains a platinum wire counter electrode and mercury sulfate reference electrode [1]. 
3.1.1. Talent submerges the electrode tip of the device in a beaker of perchloric acid containing a platinum wire counter electrode and mercury reference sulfate electrode. 
3.1.2. Talent connects the working, counter and reference electrodes to the instrument leads. 
3.1.3. 
3.2. Under the Experiment tab in the EC-Lab software, press the plus sign to add electrochemical technique. In the pop-up window, Insert techniques will appear [1]. Click on Electrochemical techniques. When it expands, click on Voltamperometric techniques. When that expands, double click on Cyclic Voltammetry – CV [1]. In the Experiment window, fill in the appropriate parameters [1-TXT]. Under Advanced settings, select Electrode configuration = CE to ground [1]. Connect the working, counter and reference electrodes to the instrument leads as shown on the Electrode connection diagram [2]. Press the Run button to begin the experiment. 


3.2.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.  
Click on Electrochemical techniques. When it expands, click on Voltamperometric techniques. When that expands, double click on Cyclic Voltammetry – CV [1]. 
SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.  
In the Experiment window, fill in the appropriate parameters [1-TXT].
3.2.2. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page. TEXT: See text for parameters.
3.3. Perform repetitive potential cycles until the voltammograms visually appear to overlap from one cycle to the next [1].Under Advanced settings, select Electrode configuration = CE to ground [1]. Connect the working, counter and reference electrodes to the instrument leads as shown on the Electrode connection diagram [2].
3.3.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.
3.4. 
3.4.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.  
3.4.2. Talent connects the working, counter and reference electrodes to the instrument leads. 
3.5. Press the Run button to begin the experiment. Perform repetitive potential cycles until the voltammograms visually appear to overlap from one cycle to the next [1].
3.5.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.  
3.6. [bookmark: _Hlk500240956]If the two cathodic peaks of a platinum CV are poorly resolved, estimate the electrode surface area from the double layer capacitance at the electrode-solution interface [1]. Authors, can you provide a figure showing the poorly resolved peaks to be shown during this step?	Comment by Belle, Anna Marie [2]: See below
3.6.1. Figure showing two cathodic peaks that are poorly resolved.
Poorly resolved Peaks
[image: ]
Better resolved peaks for the same electrode geometry, slower scan rate used to get better resolved peaks (this is Fig. 5B).
[image: ]
3.7. To measure the impedance spectra of a single electrode under open circuit conditions, first  submerge the electrode tip of the device in PBS that also contains a platinum wire counter electrode and mercury sulfate reference [1]. Connect one electrode at a time as the working electrode [2]. 
3.7.1. Talent submerges the electrode tip of the device in a beaker of PBS containing a platinum wire counter electrode and mercury reference sulfate electrode.
3.7.2. Talent connects one electrode at a time to the instrument leads.
3.8. Under the Experiment tab in the EC-Lab software, press the plus sign to add electrochemical technique. In the pop-up window, Insert techniques will appear [1]. Click on Electrochemical techniques. When it expands, click on Impedance Spectroscopy. When that expands, double click on Potentio Electrochemical Impedance Spectroscopy. The 1-PEIS line will appear in the Experiment window [1]. In the Experiment window, fill in the appropriate parameters [1-TXT]. In the Experiment window in the EC-Lab software, press Advanced settings on the left [1]. Under Advanced settings, select Electrode configuration = CE to ground [1]. Connect the working, counter and reference electrodes to the instrument leads as shown on the Electrode connection diagram [2]. Then, press the Run button to begin the experiment [1].
3.9. 
3.10. 
3.11. 


3.11.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.   
3.12. Click on Electrochemical techniques. When it expands, click on Impedance Spectroscopy. When that expands, double click on Potentio Electrochemical Impedance Spectroscopy. The 1-PEIS line will appear in the Experiment window [1].
3.13. In the Experiment window, fill in the appropriate parameters [1-TXT].
3.13.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page. TEXT: See text for parameters.  
3.13.2. 
3.14. In the Experiment window in the EC-Lab software, press Advanced settings on the left [1].
3.14.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.   
3.15. Under Advanced settings, select Electrode configuration = CE to ground [1]. Connect the working, counter and reference electrodes to the instrument leads as shown on the Electrode connection diagram [2]. 
3.15.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.   
3.15.2. Talent connects the working, counter and reference electrodes to the instrument leads.
3.16. Then, press the Run button to begin the experiment [1].
3.16.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.   
4. Electrochemical Roughening of a Macroelectrode and Characterization of Electrode Surface After Roughening
4.1. Submerge the electrode tip of the device in a beaker of deoxygenated 500 millimolar perchloric acid that also contains a platinum wire counter electrode and mercury sulfate reference electrode [1]. Then, connect an individual electrode as the working electrode and apply the pulsing paradigm to roughen the electrode [2].
4.1.1. Talent submerges the electrode tip of the device in a beaker of perchloric acid containing a platinum wire counter electrode and mercury reference sulfate electrode.
4.1.2. Talent connects an individual electrode and applies the pulsing paradigm.
4.2. Begin the roughening protocol with a series of oxidation/reduction pulses between minus 0.15 volts and 1.9 to 2.1 volts at 250 Hertz with a duty cycle of 1 to 1 for 10 to 300 seconds [1]. 	Comment by Belle, Anna Marie [2]: This is not a step, just an explation of what we’re about to set up on the computer.  Showing figure 1 at this time would be appropriate.
4.2.1. Open VersaStudio program for the PAR potentiostat. Expand the Experiment menu and select New. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.  
4.3. In the Select Action pop-up window that appears, choose Fast potential pulses and enter the desired file name when prompted. The Fast potential pulses line will then appear under Actions to be performed tab [1]. Under the Properties of Fast Potential Pulses/Pulse properties, enter Number of pulses as 2, Potential 1 as minus 0.59 volts versus Ref for 0.002 seconds, and Potential 2 as 1.59 volts versus Ref for 0.002 seconds [1]. Authors, does ‘Ref’ stand for reference? Under Scan properties, enter Time per point as 1 second, number of cycles as 50,000 for a 200 second duration. Under Instrument properties, enter Current range = Auto [1]. Program the potentiostat with a prolonged application of a constant reduction potential by first pressing the plus button to insert a new step [1]. Next, double click on Chronoamperometry. Enter Potential as minus 0.59 volts, Time per point as 1 second and Duration as 180 seconds [1]. Press the Run button in the menu to start the roughening [1].
4.4. 

4.4.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.  
Under the Properties of Fast Potential Pulses/Pulse properties, enter Number of pulses as 2, Potential 1 as minus 0.39 volts versus Ref for 0.002 seconds, and Potential 2 as 1.56 volts versus Ref for 0.002 seconds [1]. Authors, does ‘Ref’ stand for reference?
4.4.2. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.  
4.5. 
4.5.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page. 
4.6. To fully reduce any oxides produced and stabilize the electrode surface, program the potentiostat with a prolonged application of a constant reduction potential by first pressing the plus button to insert a new step [1]. 
4.6.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page. 
4.7. Next, double click ?on Chronoamperometry. Enter Potential as minus 0.59 volts, Time per point as 1 second and Duration as 180 seconds [1].
4.7.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page. 
4.8. Submerge the electrode tip of the device in a beaker of deoxygenated 500 millimolar perchloric acid that also contains a platinum wire counter electrode and mercury sulfate reference electrode [1]. Then, connect an individual electrode as the working electrode and apply the pulsing paradigm to roughen the electrode [2].
4.8.1. Talent submerges the electrode tip of the device in a beaker of perchloric acid containing a platinum wire counter electrode and mercury reference sulfate electrode.
4.8.2. Talent connects an individual electrode and applies the pulsing paradigm.
4.9. In the VersaStudio software, press the Run button in the menu to start the roughening [1].
4.9.1. Talent at computer presses the Run button in the software.
4.10. Program will stop automatically when roughening procedure is complete.
4.10.1. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.
4.11. After the roughening is finished, determine the increase in effective surface area of the macroelectrodes as previously described [1]. Authors, which of the previous step do you want to show to demonstrate how to determine the increase in effective surface area?	Comment by Belle, Anna Marie [2]: Surface area from cyclic voltammograms	Comment by Belle, Anna Marie [2]: Steps below added to address this.
4.11.1. Talent confirms roughening occurred (visually at microscope).	Comment by Belle, Anna Marie [2]: Person looking at microscope and then show figure from publication, both the visual indication that roughening has occurred and the quantitative CVs to indicated roughening vs non roughening CV 
4.11.2. Talent performs cyclic voltammetry measurement (step 3) to determine determines the increase in effective surface area of the roughened macroelectrodes.
4.11.3. SCREEN: To be provided by the authors. Authors, please upload this screen capture to your project page.



Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

5. Results: Characterization of Roughened of Thin-Film Platinum Electrodes 
Authors, please feel free to change the results title if you had something more fitting in mind.
5.1. A schematic showing the voltage application for roughening both macroelectrodes and microelectrodes is shown here [1]. 
5.1.1. LAB MEDIA: Figure 2
5.2. Optical microscopy can be used to visualize the difference in the appearance of a roughened macroelectrode or microelectrode [1]. 
5.2.1. LAB MEDIA: Figures 3 and 4 – Video Editor: Highlight figure 3 at mention of “roughened macroelectrode” and figure 4 at mention of “microelectrode”.
5.3. In addition, electrochemical characterization of the platinum surface using impedance spectroscopy and cyclic voltammetry can readily show the increased active surface area of a roughened macroelectrode and microelectrode [1]. 
5.3.1. LAB MEDIA: Figures 1 and 5 – Video Editor: Highlight figure 1 at mention of “a roughened macroelectrode” and figure 5 at mention of “microelectrode”.
5.4. The relationship between surface roughness and the number of roughening pulses applied for macroelectrodes is shown here [1].
5.4.1. LAB MEDIA: Figure 4
5.5. An example of different roughening parameters to maximally increase electrode active surface area for different electrode geometries is shown here [1].
5.5.1. LAB MEDIA: Table 1



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

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
6. Anna Ivanovskaya: Use high purity electrolytes for roughening (steps 3., 4.). Dilute high purity perchloric acid with deionized water, glass pipettes, plastic may dissolve in concentrated acid and use only dedicated glassware. 
6.1. Author Name: ____ (Step: __) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
2.1. Anna Ivanovskaya: This procedure will improve techniques that benefit from high surface area. For example, enhancing optical spectroscopy signals of surface adsorbed species, increasing electrochemical reactor efficiency, and improving biosensor characteristics.
6.2. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Author NameAnna Belle: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)This approach to electrode roughening will allow researchers to roughen the surfaces of thin-film electrodes for many different applications without compromising the integrity or lifetime of the electrode.
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
Author NameAllison Yorita:  Perchloric acid is hazardous. When working with perchloric, use all appropriate personal protective equipment and only handle undiluted acid in a fume hood.
6.4. ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

6.5. [bookmark: _GoBack]Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.


 2018, Journal of Visualized Experiments	Page 10 of 11
image1.emf
-0.25 0.00 0.25 0.50 0.75 1.00 1.25

-25

-20

-15

-10

-5

0

5

10

15

Current (pA)

Potential (V vs Ag/AgCl)

 Untreated

 After roughening


image2.emf
-0.25 0.00 0.25 0.50 0.75 1.00 1.25

-15

-10

-5

0

5

10

Current (nA)

Potential (V)

 Untreated

 After roughening


image3.png





DRAFT: DO NOT USE FOR FILMING


 


 


Ó


 


2018, Journal of Visualized Experiments


 


Page 


1


 


of 


2


 


 


Submission ID #:


 


59553


 


 


Scriptwriter


 


Name:


 


Melissa Ceo


 


Project Page


 


Link


:


 


https://www.jove.com/account/file


-


uploader?src=18163713


 


 


 


Title: 


Electrochemical Roughening of Thin


-


Film Platinum Macro and


 


Microelectrodes


 


 


 


Authors and Affiliations: 


Anna N. Ivanovskaya


1*


, Anna M. Belle


1*


, 


Allison Yorita


1


, Fang Qian


2


, Supin 


Chen


1


, Angela Tooker


1


, Rose García 


Lozada


1


, Dylan Dahlquist


1


, Vanessa Tolosa


1


 


 


1


Engineering Directorate, Lawrence


 


Livermore National Laboratory


 


2


Physical and Life Science Directorate, Lawrence Livermore National 


Laboratory


 


 


*These authors share equal 


contribution


 


 


 


 


Corresponding Author: 


 


Anna M. Belle 


 


belle1@llnl.gov


 


 


 


 


Email addresses for Co


-


authors:


 


 


ivanovskaya1@llnl.gov


 


 


yorita1@llnl.gov


 


 


qian3@llnl.gov


 


 


supin@neuralink.com


 


 


tooker1@llnl.gov


 


 


garcialozada1@llnl.gov


 


 


dahlquist2@llnl.gov


 


 


vanessa@neuralink.com


 


 


 


 


 


 


 




DRAFT: DO NOT USE FOR FILMING        2018, Journal of Visualized Experiments   Page  1   of  2     Submission ID #:   59553     Scriptwriter   Name:   Melissa Ceo   Project Page   Link :   https://www.jove.com/account/file - uploader?src=18163713       Title:  Electrochemical Roughening of Thin - Film Platinum Macro and   Microelectrodes       Authors and Affiliations:  Anna N. Ivanovskaya 1* , Anna M. Belle 1* ,  Allison Yorita 1 , Fang Qian 2 , Supin  Chen 1 , Angela Tooker 1 , Rose García  Lozada 1 , Dylan Dahlquist 1 , Vanessa Tolosa 1     1 Engineering Directorate, Lawrence   Livermore National Laboratory   2 Physical and Life Science Directorate, Lawrence Livermore National  Laboratory     *These authors share equal  contribution         Corresponding Author:    Anna M. Belle    belle1@llnl.gov         Email addresses for Co - authors:     ivanovskaya1@llnl.gov     yorita1@llnl.gov     qian3@llnl.gov     supin@neuralink.com     tooker1@llnl.gov     garcialozada1@llnl.gov     dahlquist2@llnl.gov     vanessa@neuralink.com              

