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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_Y_ (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: 

Both the Raman and the Contact Angle Analyser have cameras attached to the microscopes which send live images to the software on the screen; we could record this as well as the software use with screen recording software. We also have a Motic dissection microscope with C mount for looking at the electrodes.

B.   Does your protocol include detailed, step-by-step, descriptions of 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.

We have currently included screen-shot images for these sections in the script writer document we submitted, however some of them could be done with screen recording instead.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 

_5.2_6.1_6.5_7.4_8.2_8.3__
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps to be filmed by their protocol numbers. (Please do not list an entire section.) 

7.3/7.4 (Getting a stable pH sensitive IrOx film) Ensure you have a fresh IrOx solution at room temperature (should be purple-blue in colour and transparent, if it becomes dark blue/black and less transparent then it will not work as well – this happens over time) and that the electrode is thoroughly cleaned and exhibits good electrochemistry (see previous sections of the protocol).

E.  Will the filming need to take place in multiple locations? (Y/N) ___Y___ If yes, how far apart are the locations? 

____Approx 10 min walk (0.4 miles) or 6 min drive (1.6 miles), also separate labs on different floors of the same building (lift available)____
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal (read by voice talent at JoVE):
The goal of this video is to illustrate a standardized method for the electrochemical assessment of diamond quality through solvent window, capacitance, reversibility and non-diamond-carbon presence.  Quality-checked diamond electrodes are used to electrochemically control the local pH of the measurement environment. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Julie Macpherson: The diamond electrode assessment method can help researchers in the field compare and contrast their results with others as well as choose the appropriate diamond electrode for a given application [1.1.1 – MED].
1.1.1. Julie speaks toward the camera, interview style.
1.2. Julie Macpherson: The main advantages of the work presented are both a standardized assessment approach to diamond electrode quality and a reliable, quantitative methodology for changing local pH [1.2.1 – MED].
1.2.1. Julie speaks toward the camera, interview style.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Tania Read: Generally, individuals new to this method will struggle because electrochemical characterization of diamond quality does not often take place across the research field, leading to contrasting data [1.3.1 – MED].
1.3.1. Tania speaks toward the camera, interview style.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Julie Macpherson: [1.4.1 – MED] Demonstrating the procedures alongside Tania will be Max Joseph, a post-doc form my laboratory [1.4.2 – MED], as well as students Roy Meyler [1.4.3 – MED], Lingcong Meng [1.4.4 – MED] and Zoe Ayres [1.4.5 - MED].
1.4.1. Julie speaks toward the camera, interview style.
1.4.2. Max looks up from workbench or desk and acknowledges the camera.
1.4.3. Roy looks up from workbench or desk and acknowledges the camera.

1.4.4. Lingcong looks up from workbench or desk and acknowledges the camera.
1.4.5. Zoe looks up from workbench or desk and acknowledges the camera.

Protocol (read by voice talent at JoVE):

Editors, please use the zoom bubble to highlight the action being performed on the SCREEN capture movies.

2. Acid Cleaning Boron Doped Diamond (BDD) 

2.1. Several types of boron doped diamond, or BDD, are available for electrochemical use [2.1.1 – Title Card].  Typical examples include Freestanding [2.1.2 – SCOPE]; all-diamond substrates [2.1.3 – SCOPE]; and thin film.  The thin film BDD should not be acid cleaned [2.1.4 – SCOPE].
2.1.1. Title Card
2.1.2. Microscope image through the dissection scope of the freestanding BDD.  Editors/Narrator – Please pause after “freestanding.” To be included as a static image instead of video footage titled Visual_2.1.2
2.1.3. Microscope image through the dissection scope of the all-diamond substrates.  Editors/Narrator – Please pause after “all-diamond substrates.” To be included as a static image instead of video footage titled Visual_2.1.3
2.1.4. Microscope image through the dissection scope of the thin film BDD.  To be included as a static image instead of video footage titled Visual_2.1.4
2.2. To begin, place a beaker of concentrated sulfuric acid on a hot plate at room temperature and insert the BDD [2.2.1 – CU - TXT]. 
2.2.1. Beaker of concentrated sulfuric acid as talent places on a hot plate and inserts the BDD.  TEXT Overlay: ~ 2 mL or deep enough to cover the diamond
2.3. Add potassium nitrate until it no longer dissolves [2.3.1 – MED-over the shoulder - TXT].  Then cover with a watch glass and heat to approximately 300 degrees Celsius [2.3.2 – MED].  The solution will turn brown as it heats and the potassium nitrate will dissolve [2.3.3 – CU].  
2.3.1. Talent adds potassium nitrate into the beaker.  Use labeled containers.  TEXT Overlay: ~ 0.5 g in 2 mL
2.3.2. Talent covers with a watch glass and turns the heat on. Use take 2
2.3.3. Solution as it turns brown and potassium nitrate dissolves.
2.4. Leave the solution to heat for at least 30 minutes or until there is no longer any brown color to the solution [2.4.1 – MED-over the shoulder].  Then turn off the hot plate and leave the solution to cool to room temperature [2.4.2 – CU].
2.4.1. Talent starts a timer to count down from 30 minutes.
2.4.2. Hot plate with the beaker as talent turns off.
3. Contact Angle Measurement
3.1. Hydrophobic, hydrogen-terminated electrodes have reported contact angles of 60 to 90 degrees, which significantly reduces as the surface is rendered hydrophilic through Oxygen-termination [3.1.1 – Title card].
3.1.1. Title card
3.2. Place the diamond on the sample stage of a contact angle analyzer, ensuring it is flat [3.2.1 – CU].   Place a 1 milliliter syringe in the positioner above the sample stage, and secure the needle on the end. Fill the syringe with deionized water. [3.2.2 – MED].   
3.2.1. Diamond as talent places it on the sample stage of a contact angle analyzer, ensuring it is flat.
3.2.2. Film as written. take 1 – was just positioning of the syringe. Talent did not realize he was supposed to do rest of action described in 3.2.2. Take 4 - I reframe mid shot to C.U of syringe filling. This shows syringe filling better than the mid shot. You should be able to cut to this as 3.2.2 shot B quite easily.
3.3. Use the z-controller to lower the syringe to the sample [3.3.1 – MED-over the shoulder].  Then, use the x- and y- controllers and the camera/illuminator to align the syringe above the center of the diamond [3.3.2 – CU].
3.3.1. Talent uses the z-controller to lower the syringe to the sample.
3.3.2. Contact angle analyzer as talent uses the x and y controllers and the camera/illuminator to align the syringe above the center of the diamond.
3.4. Using the analyzer software, dispense repeat 1 microliter volumes of water out of the syringe until a droplet forms at the tip of the needle, as visible on the camera image [3.4.1 – SCREEN – TXT].  Lower the needle to deposit the droplet on to the surface and adjust the illumination for maximum contrast [3.4.2 – SCREEN].
3.4.1. *To be submitted by authors - 53484_Macpherson_SCREEN_3.4.1:  Screen capture movie on the analyzer software and the corresponding camera image as talent uses the analyzer software to dispense repeat 1 microliter volumes of water out of the syringe.  As this is done, a droplet forms at the tip of the needle.  TEXT Overlay: never more than 10 µL
3.4.2. *To be submitted by authors - 53484_Macpherson_SCREEN_3.4.2:  Screen capture movie on the analyzer software and the corresponding camera image as talent lowers the needle to deposit the droplet on to the surface and adjusts the illumination for maximum contrast.
3.5. Collect an image, and apply the drop shape analysis software, using the conic section method.  Click “find baseline” in the software, and then click “computation” followed by “tangent” [3.5.1 – SCREEN]. 
3.5.1. *To be submitted by authors - 53484_Macpherson_SCREEN_3.5.1:  Screen capture movie as talent collects an image and applies the drop shape analysis software, using the conic section method.  Talent clicks “find baseline” in the software, and then clicks “computation” followed by “tangent.”
4. BDD Material Characterization
4.1. To perform Raman  analysis for sp2/sp3 content, turn on the micro-Raman spectrometer and allow approximately 30 minutes for the CCD Detector to cool down [4.1.1 – MED].  Check that the appropriate lens, diffraction grating and filters are in place for use with the laser of choice [4.1.2 – MED-over the shoulder].
4.1.1. Talent turns on the micro-Raman spectrometer. (B) shot added to show process of turning on micro-Raman spectrometer better.
4.1.2. Talent checks that the lens, diffraction grating and filters are in place for the selected laser.
4.2. To calibrate the system using a silicon calibration sample, first place the silicon substrate in the instrument chamber [4.2.1 – CU].  Focus optically on the sample with the microscope [4.2.2 – SCREEN]. 
4.2.1. Silicon calibration sample as talent places it into the instrument chamber. Use take 2
4.2.2. *To be submitted by authors - 53484_Macpherson_SCREEN_4.2.2:  Screen capture movie of the microscope view through the Raman software as talent focuses optically on the sample.
4.3. After shutting the door to the chamber, switch to laser view and check that the laser spot is well defined and circular.  Calibrate using the software by clicking “tools,” followed by “calibration,” “quick calibration,” and then “ok” [4.3.1 – SCREEN].
4.3.1. *To be submitted by authors - 53484_Macpherson_SCREEN_4.3.1:  Screen capture movie through the Raman software as talent switches to laser view and checks that the laser spot is well defined and circular.  Then talent clicks “tools,” followed by “calibration,” “quick calibration,” and then “ok.”
4.4. Remove the silicon substrate from the chamber and replace it with the BDD electrode [4.4.1 – CU].  Optically focus the microscope on the area of interest, switch to laser view, and open the shutter to check that the laser is focused.  Close the shutter [4.4.2 – MED-over the shoulder].
4.4.1. Chamber as talent removes the silicon substrate and replaces it with the BDD electrode. Cut this shot before talent closes the chamber door. This will cut with next shot where chamber door is open. This is the correct way of doing the procedure. (talent closed door by mistake)
4.4.2. Talent optically focuses the microscope on the area of interest, switches to laser view, and opens the shutter to check that the laser is focused.  Then talent closes the shutter. Use take 2
4.5. Take a Raman measurement using the software.  Click “measurement,” then “new,” then “spectral acquisition.”  Set the measurement wavenumber range to cover the features of interest [4.5.1 – SCREEN - TXT].
4.5.1. *To be submitted by authors - 53484_Macpherson_SCREEN_4.5.1:  Screen capture movie as talent takes a Raman measurement using the software.  Talent clicks “measurement,” then “new,” then “spectral acquisition.”  Talent sets the measurement wavenumber range to cover the features of interest.  TEXT Overlay: for BDD this is 200 – 1800 cm-1 
4.6. Set the scan acquisition time to less than ten seconds, the laser power to 100%, and the number of accumulations to five [4.6.1 – SCREEN].  
4.6.1. *To be submitted by authors - 53484_Macpherson_SCREEN_4.6.1:  Screen capture movie as talent sets the scan acquisition time, the laser power to 100% and the number of accumulations to 5.  
4.7. Press run and save the resulting spectrum for analysis.  Take a picture of the area Raman was performed in using the live video.  Save the image as a reference [4.7.1 – SCREEN].
4.7.1. *To be submitted by authors - 53484_Macpherson_SCREEN_4.7.1:  Screen capture movie as talent presses run and saves the resulting spectrum for analysis.  Talent takes a picture of the area Raman was performed in using the live video.
4.8. Observe the peak at approximately 1332 inverse centimeters in the spectrum, which indicates sp3 diamond; the broader the peak the more defects are present [4.8.1 – LM].
4.8.1. VideoFigure1.tif – Editors, please bring in a highlighted rectangle over the sp3 diamond peak.
4.9. Observe any non-diamond-carbon, or NDC, as indicated by a broad G peak centered at 1575 inverse centimeters in the spectra, originating from the stretching of paired sp2 sites.  The greater the peak intensity the more NDC present [4.9.1 – LM].
4.9.1. VideoFigure1.tif – Editors, please bring in a highlighted rectangle over the NDC peak.
5. Capacitance Measurements
5.1. Clean the electrode prior to use either by alumina polishing or by electrochemically cycling in dilute acid [5.1.1 – ECU].
5.1.1. BDD electrode as talent cleans it.
5.2. Using a potentiostat, run cyclic voltammograms, or CVs, at 0.1 Volts per second between negative 0.1 Volt and 0.1 Volt, starting at 0 Volts [5.2.1 – SCREEN].  Use the BDD as the working electrode versus a Platinum counter electrode and a common reference electrode [5.2.2 – CU – TXT].  Analyze the second CV [5.2.3 – MED-over the shoulder]. 
5.2.1. *To be submitted by the authors.  53484_Macpherson_SCREEN_5.2.1 - Screen capture movie as talent sets up the potentiostat to run at 0.1 Volts per second between negative 0.1 Volt and 0.1 Volt, starting at 0 Volts.
5.2.2. Electrodes as talent sets them up to run the CVs.  TEXT Overlay (as common reference electrode is narrated): silver/silver chloride (Ag/AgCl) or a saturated calomel electrode (SCE)
5.2.3. Talent analyzes the 2nd CV.
5.3. Measure the total current magnitude at 0 Volts from the recorded capacitance curve and divide by 2.  This value is “i.”  Determine the capacitance, C, using the value for i, as described in the text protocol [5.3.1 – LM].
5.3.1. Visual_10 – Authors, please provide a separate figure of the plot only with the Ia and Ic labels on it, without the equation.  This is because the equation is too much for the viewer to take in during the time it would be on screen.  Instead, I referenced the equation to the text protocol.    
6. Solvent Window and Redox Electrochemistry
6.1. Using a potentiostat, run a CV in 0.1 Molar potassium nitrate at 0.1 Volts per second from 0 Volts to negative 2 Volts, and then between negative 2 Volts and positive 2 Volts and back to 0 Volts [6.1.1 – SCREEN].  
6.1.1. *To be submitted by authors – 53484_Macpherson_SCREEN_6.1.1:  Screen capture movie as talent sets up the potentiostat to run a CV at 0.1 Volts per second from 0 Volts to negative 2 Volts, and then between negative 2 Volts and positive 2 Volts and back to 0 Volts.
6.2. Use the BDD as the working electrode versus a common reference electrode and Platinum counter electrode [6.2.1 – MED-over the shoulder].  After repeating once, analyze the second CV [6.2.2 – MED].
6.2.1. Talent sets up the electrodes
6.2.2. Talent analyzes the CV.
6.3. Convert the current to current density, taking surface roughness into account.  Quote the solvent window as the potential window defined by current limits of plus or minus zero point four milliamps per centimeter squared in both directions [6.3.1 – LM].
6.3.1. Visual 12 - Authors, please provide a separate version of this figure.  Editors, please zoom in on the plot in the top left corner.  Then, staying zoomed in, follow the arrow to the plot in the bottom right and then over to the “Solvent window =” 
6.4. Observe the evidence of NDC in the solvent window.  The oxygen reduction reaction is favored on NDC that is clearly evident in the reductive window. 
6.4.1. VideoFigure1.tif – Editors, please bring in a highlighted rectangle over the NDC peak.
6.5. Using a potentiostat, record CVs in 1 milliMolar ruthenium hexaamine (pronounced as “roo-thee-nee-uh m hek-suh uh-meen”) and 0.1 Molar potassium nitrate between positive 0.2 Volts and negative 0.8 Volts versus SCE.  Use scan rates in the range of 0.05 Volts per second to 0.2 Volts per second [6.5.1 – SCREEN].
6.5.1. *To be submitted by authors – 53484_Macpherson_SCREEN_6.5.1:  Screen capture movie as talent sets up a CV to run  between positive 0.2 Volts and negative 0.8 Volts versus SCE.  Use scan rates in the range of 0.05 Volts per second to 0.2 Volts per second.
6.6. Measure the peak current of the forward scan, ip, and correlate with that expected from the Randles Sevcik (pronounced as “Sevi-k”) equation, assuming the electrode is disk-shaped in geometry and large enough that linear diffusion dominates [6.6.1 – LM - TXT].
6.6.1. Visual_15 – Authors, please provide a version of this figure with just the plot to measure the experimental value, without the equation.  This is because the equation is too much for the viewer to take in during the time it would be on screen.  Instead, I referenced the equation to the text protocol with on-screen text.  TEXT Overlay: see text for Randles Sevcik equation
7. pH Sensitive Iridium Oxide Film Deposition
7.1. Using a potentiostat, run a CV in the iridium (pronounced as “ih-rid-ee-uh m”) oxide solution between 0 Volts and positive 1 Volt versus SCE to determine the potential at which the maximum current is recorded [7.1.1 – MED-over the shoulder].
7.1.1. Talent uses a potentiostat to run a CV in the iridium oxide solution between 0 Volts and positive 1 Volt versus SCE.
7.2. This is the deposition potential, Edep (pronounced as “E Dep”), typically lying between approximately positive 0.6 Volts and positive 0.8 Volts.  It can vary depending on temperature and electrode material [7.2.1 – LM].
7.2.1. VideoFigure3a – Authors, please provide figure 3a as a separate figure for the video.  Editors, please highlight “Edep” as narrated.  
7.3. Using chronoamperometry with a potentiostat, step the potential from 0 Volts, where no electrolysis occurs, to Edep for a time period of 0.2 seconds per step [7.3.1 – SCREEN – TXT].  Shown here is the electrode surface before [7.3.2 – ECU-TXT]… and after deposition, displaying film formation [7.3.3 – ECU-TXT].
7.3.1. *To be submitted by authors – 53484_Macpherson_SCREEN_7.3.1:  Screen capture movie as talent enters in to step the potential from 0 Volts to Edep for a time period of 0.2 seconds per step.  TEXT Overlay: repeat × 100
7.3.2. *To be submitted by authors – Visual_7.3.2a: Electrode surface before deposition.  Editors, please use a split screen with the next shot showing the Electrode before and after deposition.  TEXT Overlay:  before
7.3.3. *To be submitted by authors – Visual_7.3.2b: Electrode surface after deposition.  Editors, please use a split screen with the previous shot showing the Electrode before and after deposition.  TEXT Overlay:  after
7.4. Next, run a CV between 0 Volts and positive 1 Volt in 0.1 Molar sulfuric acid for the iridium oxide deposited electrode [7.4.1 – MED-over the shoulder].  The characteristic CV shape is shown here [7.4.2– LM].
7.4.1. Talent runs a CV between 0 Volts and positive 1 Volt in 0.1 Molar sulfuric acid for the iridium oxide deposited electrode.
7.4.2. VideoFigure3b – Authors, please provide figure 3b as a separate figure for the video.  
8. Visual assessment of local pH generation
8.1. Add 5 drops of phenolphthalein (pronounced as “fee-nawl-thal-een”) indicator solution to a 20 milliliter 0.1 Molar potassium nitrate solution using a Pasteur pipette and stir [8.1.1 – MED].  Place the BDD working electrode and platinum counter in solution [8.1.2 – CU].
8.1.1. Talent adds 5 drops of phenolphthalein indicator solution to a 20 milliliter 0.1 Molar potassium nitrate solution using a Pasteur pipette and stirs.  Use labeled containers.
8.1.2. Solution as talent places the BDD working electrode and platinum counter and SCE reference electrode in.
8.2. Apply a negative current to the working electrode using a galvanostat such that the solution changes color from colorless to pink [8.2.1 – CU].
8.2.1. Solution as it changes from colorless to pink.  TEXT Overlay:  see text protocol for more information Use take 3. The color change in this shot is very subtle. To make it clear suggest either speeding shot up which will demonstrate the color change better - or take a few seconds from beginning of shot and few seconds from end – to show difference. Shot is long - 5 mins or so.
8.3. Repeat with 5 drops of methyl red solution instead of phenolphthalein and stir [8.3.1 – MED-over the shoulder].  Apply a sufficiently positive current such that the solution changes color from yellow to red [8.3.2 – CU - TXT].  
8.3.1. Talent adds 5 drops of methyl red solution and stirs.  Use labeled containers.  TEXT Overlay: e.g. ~ 6.6 mA cm-2
8.3.2. Solution as it changes from yellow to red. don’t use take 1. Take 3 best. Same issue as above. Speed up or edit in beginning and end of shot.
9. Results: Typical Experimental Data for Characterization of High Quality Boron Doped Diamond Electrode Materials
9.1. Shown here is typical Raman data recorded with a 514 nanometer laser on NDC containing diamond.  A high quality boron doped diamond would only show the sharp sp3 peak at around 1332 inverse centimeters [9.1.1 – LM].
9.1.1. VideoFigure1.tif
9.2. A high quality, NDC free boron doped diamond electrode typically exhibits a wide, featureless solvent window [9.2.1 – LM].  The capacitance curve should return a capacitance of much less than 10 microfarads per centimeter squared as shown [9.2.2 – LM].
9.2.1. VideoFigure2_currentdensity – Authors, please provide the current density plot as a separate figure without the inset.
9.2.2. VideoFigure2_current – Authors, please provide the inset with the current as a separate figure.
9.3. A CV recorded with a typical outer sphere redox mediator at a sufficiently doped boron doped diamond shows a close to 59 millivolt separation between the anodic and cathodic current peaks [9.3.1 – LM].
9.3.1. VideoFigure3.tif
9.4. Using various geometries of dual boron doped diamond electrodes, in either stationary or convective systems, it is possible to generate both acidic and alkaline local pH changes via electrolysis of water on one electrode, as seen in these typical experimentally measured pH versus time profiles [9.4.1 – LM].
9.4.1. VideoFigure4.tif

10. Conclusion (said by authors on camera)
10.1. Tania Read: After watching this video, you should have a good understanding of how to characterize diamond electrodes and be able to choose the right electrode for the appropriate application [10.1.1 – MED].
10.1.1. Tania speaks toward the camera, interviews style.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.
Visual_2.1.2: Microscope image through the dissection scope of the freestanding BDD.  
Visual_2.1.3: Microscope image through the dissection scope of the All-diamond substrates.  
Visual_2.1.4: Microscope image through the dissection scope of the Thin Film BDD.  
Visual_10 – Authors, please provide a separate figure of the plot only with the Ia and Ic labels on it, without the equation.  This is because the equation is too much for the viewer to take in during the time it would be on screen.  Instead, I referenced the equation to the text protocol.    
Visual 12 – Authors, please provide a separate version of this figure.
Visual_15 – Authors, please provide a version of this figure with just the plot to measure the experimental value, without the equation.  This is because the equation is too much for the viewer to take in during the time it would be on screen.  Instead, I referenced the equation to the text protocol with on-screen text.  

Visual_7.3.2a: Still image of electrode before IrOx deposition.

Visual_7.3.2b: Still image of electrode after IrOx deposition.
VideoFigure3a – Authors, please provide figure 3a from the manuscript as a separate figure for the video.  
VideoFigure3b – Authors, please provide figure 3b from the manuscript as a separate figure for the video.  
VideoFigure1.tif

VideoFigure2_currentdensity – Authors, please provide the current density plot as a separate figure without the inset.
VideoFigure2_current – Authors, please provide the inset with the current as a separate figure.
VideoFigure3.tif

VideoFigure4.tif
SCREEN Capture Movies:53484_Macpherson_SCREEN_3.4.1:  Screen capture movie on the analyzer software and the corresponding camera image as talent uses the analyzer software to dispense repeat 1 microliter volumes of water out of the syringe.  As this is done, a droplet forms at the tip of the needle.  TEXT Overlay: never more than 10 µL
53484_Macpherson_SCREEN_3.4.2:  Screen capture movie on the analyzer software and the corresponding camera image as talent lowers the needle to deposit the droplet on to the surface and adjusts the illumination for maximum contrast.
53484_Macpherson_SCREEN_3.5.1:  Screen capture movie as talent collects an image and applies the drop shape analysis software, using the conic section method.  Talent clicks “find baseline” in the software, and then clicks “computation” followed by “tangent.”
53484_Macpherson_SCREEN_4.2.2:  Screen capture movie of the microscope view through the Raman software as talent focuses optically on the sample.
53484_Macpherson_SCREEN_4.3.1:  Screen capture movie through the Raman software as talent switches to laser view and checks that the laser spot is well defined and circular.  Then talent clicks “tools,” followed by “calibration,” “quick calibration,” and then “ok.”
53484_Macpherson_SCREEN_4.5.1:  Screen capture movie as talent takes a Raman measurement using the software.  Talent clicks “measurement,” then “new,” then “spectral acquisition.”  Talent sets the measurement wavenumber range to cover the features of interest.  
53484_Macpherson_SCREEN_4.6.1:  Screen capture movie as talent sets the scan acquisition time, the laser power to 100% and the number of accumulations to 5.  
53484_Macpherson_SCREEN_4.7.1:  Screen capture movie as talent presses run and saves the resulting spectrum for analysis.  Talent takes a picture of the area Raman was performed in using the live video.
53484_Macpherson_SCREEN_5.2.1 - Screen capture movie as talent sets up the potentiostat to run at 0.1 Volts per second between negative 0.1 Volt and 0.1 Volt, starting at 0 Volts.

53484_Macpherson_SCREEN_6.1.1:  Screen capture movie as talent sets up the potentiostat to run a CV at 0.1 Volts per second from 0 Volts to negative 2 Volts, and then between negative 2 Volts and positive 2 Volts and back to 0 Volts.
53484_Macpherson_SCREEN_6.5.1:  Screen capture movie as talent sets up a CV to run  between positive 0.2 Volts and negative 0.8 Volts versus SCE.  Use scan rates in the range of 0.05 Volts per second to 0.2 Volts per second.

53484_Macpherson_SCREEN_7.3.1:  Screen capture movie as talent enters in to step the potential from 0 Volts to Edep for a time period of 0.2 seconds per step.  
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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