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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? N
[bookmark: _GoBack]2. Does your protocol demonstrate software usage? N
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.)
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.)
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 (greater than walking distance)? (Y/N)
If yes, how far apart are the locations? 


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

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. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

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

1.1. 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).

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


What is the main advantage of this technique?

1.2. 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)

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera





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. 
· 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. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

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

1.3. 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).

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Are there any specific areas of research that this method could provide insight into? 
Can this method be applied to any other systems?

1.4. 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)

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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?

1.5. 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)

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera


Why is visual demonstration of this method critical?

1.6. 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)

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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). 

1.7. 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).  

1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).
	OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).


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.) 
· Each section must contain a minimum of 3 steps (~6 shots), so short sections may be combined.

2. Heat Mass and Heat Capacity Commercial Battery Cell Destructive Testing

2.1. To calculate the heat capacity during a short, mild, nondestructive heating of the cell, collect the single cell mass for three identical cells [1] and use high temperature tape to affix a heater mat along the axis of a single 18650 cell [2].

2.1.1. WIDE: Talent collecting masses for cells TEXT: Perform all testing at 25-55 °C
2.1.2. Talent fixing heater mat to cell

2.2. For extended volume accelerated rate calorimeters, bundle the three cells, including the cell with the heater mat, into a triangle shape [1] and fix the cells together with aluminum tape [2].

2.2.1. Cells being bundled
2.2.2. Cells being taped

2.3. Attach a control thermocouple at the mid-length of one of the cells adjacent to the cell with the heater mat [1] and use a metal wire to suspend the three-cell triangle from the top of a calorimeter [2].

2.3.1. Talent attaching thermocouple
2.3.2. Talent suspending triangle from calorimeter

2.4. Securely replace the calorimeter lid [1] and confirm that the wires from the heater exit the calorimeter [2] and are connected to the variable power supply [3].

2.4.1. Talent placing lid
2.4.2. Shot of wires exciting calorimeter
2.4.3. Shot of wires connected to variable power supply

2.5. Then initiate the heat capacity test by activating the power supply to increase from 30-60 degrees Celsius over a period of about 2 hours [1-TXT].

2.5.1. Talent activating power supply TEXT: See text for full heat capacity ARC setting details 

3. Commercial 18650 Lithium-Ion Battery Cell Destructive Failure Testing

3.1. To perform a standard “heat-wait-seek” test of a battery cell, check that the device under test is at the desired state of charge for testing [1-TXT] and open the lid of the outer chamber [2].

3.1.1. WIDE: Talent checking DUT SOC TEXT: i.e., 100% SOC = “worst credible threat” of battery failure
3.1.2. Talent opening lid

3.2. Remove the top lid of the calorimeter [1] and use a standard vacuum to clear the chamber of debris [2]. Then wipe the calorimeter walls with a light solvent [3].

3.2.1. Talent removing lid
3.2.2. Chamber being vacuumed 
3.2.3. Calorimeter being wiped

3.3. Mount the cylindrical cell into a cell holder in the vertical direction [1] and place it slightly off-center of the calorimeter interior [2-TXT].

3.3.1. Cell being mounted into holder
3.3.2. Shot of cell slightly off-center TEXT: Off-center placement ensures maximum video capture during thermal runaway events

3.4. Affix the thermocouple designated “bomb thermocouple” to the cylindrical cell at the wall mid-length [1] and secure the thermocouple with high temperature nickel wire [2].

3.4.1. Talent affixing thermocouple to cell wall
3.4.2. Thermocouple being secured

3.5. Secure the device under test with the appropriate alligator style clips for cell charge, discharge, open circuit voltage monitoring, or electrochemical impedance measurements [1] and run the electrical leads through the grooves on the top surface of the calorimeter chamber [2].

3.5.1. DUT being secured with clip(s)
3.5.2. Lead(s) being run through groove(s)
 
3.6. Replace the calorimeter lid, taking care not to pinch any thermocouples or electrical leads [1], and use the manual focus features on the high temperature borescope to maximize the picture quality prior to testing [2].

3.6.1. Talent replacing lid
3.6.2. Talent focusing borescope

3.7. Often the borescope is focused on the bottom plate of the cell holder to account for fluctuations in the optical focus during the heating of the calorimeter [1].

3.7.1. LAB MEDIA: To be provided by Authors: Shot of borescope focused on bottom plate of cell holder	Comment by Bridget Colvin: Authors: Please upload any requested lab media files to your project page.

3.8. Then initiate a thermal heat-wait-seek testing protocol [1-TXT].

3.8.1. Talent initiating protocol, TEXT: See text for testing parameter and representative value details

3.9. If gas collection is desired, set the collection temperature [1] and collection time [2] and initiate the heat-wait-seek testing to allow the cell to enter thermal runaway [3].

3.9.1. Talent setting temperature
3.9.2. Talent setting collection time
3.9.3. Talent initiating test TEXT: Exhaust fan automatically initiated to remove smore from calorimeter once max temp reached

3.10. At the end of the test, allow the chamber to completely cool to a near ambient temperature [1] before opening the accelerated rate calorimeter to remove the calorimeter lid [2].

3.10.1. Shot of temperature at RT TEXT: Optional: Expedite chamber cooling w/ liquid or gaseous N2 injection into chamber bottom
3.10.2. Talent opening chamber and/or removing lid

3.11. The accelerated rate calorimeter heat-wait-seek process will result in the decomposition and/or combustion of the battery cell, leaving combusted electrode materials and debris inside the chamber [1-TXT].

3.11.1. Shot of debris TEXT: Remove debris and clean chamber as demonstrated

4. Successful Accelerated Rate Calorimeter (ARC) Lithium-Ion Cell Test

4.1. To perform a successful, accelerated rate calorimeter lithium-ion cell test, first check that the cell is at the appropriate state of charge [1] and secure the cell to the bomb thermocouple with metal wire [2].

4.1.1. WIDE: Talent checking SOC
4.1.2. Talent securing cell to thermocouple

4.2. Double-check that the bomb is attached to cell [1], that the sample is free floating within the calorimeter chamber [2], and that all of the locations of any other auxiliary thermocouples are known and verified [3].

4.2.1. Shot of bomb attached to cell Video Editor: please emphasize attachment when mentioned if possible/necessary
4.2.2. Shot of free floating sample Video Editor: please emphasize free floating of sample when mentioned if possible/necessary
4.2.3. Shot of auxiliary thermocouples Video Editor: please emphasize auxiliary thermocopules when mentioned if possible/necessary

4.3. If an open circuit voltage monitoring or performing electrochemistry is being performed, make sure that the cell registers an expected voltage value [1-TXT] before initiating the test [2].

4.3.1. Talent checking expected voltage value TEXT: Caution: Do not short cell during setup as whole chamber is metallic
4.3.2. Talent initiating test


OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
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)


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: Representative Battery Safety Hazard Characterization 

5.1. The location of T-onset is the beginning of the exothermic step [1], which continues until T-max is reached [2].

5.1.1. LAB MEDIA: Figure 4 left graph: JoVE Video Editor please add/emphasize T-onset text box and arrow
5.1.2. LAB MEDIA: Figure 4 left graph: JoVE Video Editor please add/emphasize T-max text box and arrow

5.2. The accelerated rate calorimeter test may also be carried out in the “open” testing setup, allowing the temperature and voltage data to be collected in unison with a visual observation through a high temperature borescope [1].

5.2.1. LAB MEDIA: Figure 5: JoVE Video Editor please sequentially add/emphasize images from left to right OR no animation
 
5.3. In this accelerated rate calorimeter test, the was cell charged to only 30% of the state of charge, resulting in a subdued level of thermal energy release [1].

5.3.1. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize data line

5.4. At a sufficiently high thermal condition, the battery cell will enter thermal runaway, but no self-heating data will be collected [1], as in this representative experiment in which the heat-wait-seek seek behavior for a cell in which the bomb thermocouple became detached from the device under test can be observed [2].

5.4.1. LAB MEDIA: Figure 7
5.4.2. LAB MEDIA: Figure 7: JoVE Video Editor please add/emphasize thermocouple detached text box and arrow





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. 
· Each author may give two Conclusion statements maximum.
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.
6.1. 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)
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
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)
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-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 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)
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take. If no materials are hazardous, leave this statement blank.
6.4. 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)
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.
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