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

1.1. Bashar Badran - We’re demonstrating transcutaneous auricular vagus nerve stimulation (taVNS). taVNS allows for the rapid translation of vagus nerve stimulation (VNS) studies enabling a possible take home therapy for neruospychiatric disrorders and human performance. 


What is the main advantage of this technique?

1.2. Bashar Badran- taVNS can be used as a replacement to conventional implanted VNS. This will greatly extend the reach of VNS to a broader patient population for use in neuropsychiatric and human performance augmentation.


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


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

1.3. Bashar Badran– taVNS is being readily explored for the treatment of neuropsychtric disorders such as depression, anxiety, ptsd, chronic pain, and parkinsons. The setup described is for a lab or clinic-based approach.



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. Marom Bikson  – taVNS can be used to explore many systemic and neurological disorders and this method can be modified to target other cranial nerves.



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. Alfred Yu- The protocol is straightforward but the softwared and determing perceptual threshold need careful consideration. We’re also providing our software so that other researchers don’t have to reinvent the wheel.

Why is visual demonstration of this method critical?

1.6. Alfred Yu- Parts of this procedure require visual inspection of the ear and manual placement of a stimulator on the ear. 








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


Procedures involving human subjects have been approved by the Human Research Protection Program at the City College of New York.


Section - Protocol
2. Ear Targeting and Skin Preparation
2.1. Begin by seating the Participant in a relaxed position with the legs elevated and the head supported [1-TXT].
2.1.1. WIDE: Participant getting into position TEXT: See text for inclusion/exclusion criteria

2.2. Inspect the left ear of the Participant, confirming that no jewelry is attached [1], that all make-up and lotion are removed, and that there are no skin-related contraindications at the site of stimulation [2].

2.2.1. MED: Talent inspecting ear
2.2.2. CU: Shot of injury-free ear TEXT: e.g., no sunburn, cuts, lesions, or open sores
 
2.3. Find the anterior wall of the outer ear canal, landmarked by the tragus, to locate the stimulation target [1]. Alternative sites like the cymba concha may be explored as alternative active targets.

2.3.1. ECU: Shot of tragus Video Editor: please indicate tragus and/or anterior wall of outer ear canal when mentioned as necessary/appropriate

2.4. Then use an alcohol prep pad to gently scrub the target site, both internally and externally, to decrease the skin resistance and to increase the conductance [1].

2.4.1. CU: Ear being scrubbed 
3. Electrode Preparation and Placement

3.1. Before placing the electrodes, visually inspect the materials to confirm that a clean, corrosion-free surface is exposed [1] before disinfecting the electrodes to prevent the spread of bacteria between Participants [2].

3.1.1. WIDE: Talent inspecting electrode(s)
3.1.2. MED: Talent wiping electrode

3.2. Next, use a narrow wooden applicator to spread a less than 1-millimeter layer of conductive paste evenly across the surface of each electrode [1] and connect the electrode cables to the stimulation device in the Off mode [2].

3.2.1. CU: Paste being spread onto electrode
3.2.2. MED: Talent connecting cable(s)

3.3. After verifying the polarity of the electrodes [1], clip the spring electrode onto the tragus with the anode contacting the anterior wall of the outer ear canal [2] and the cathode contacting the anterior region of the tragus [3].

3.3.1. MED: Talent checking polarity TEXT: Red/(+)/Anode; Black/(-)/Cathode
3.3.2. CU: Anode being placed onto anterior wall of outer ear canal
3.3.3. CU: Cathode being placed onto anterior region of tragus

3.4. Then confirm that the Participant is comfortable [1] and that the regional blood flow has not been disrupted by asking participant if they are ok [2].

3.4.1. MED: Talent asking Participant if they are ok/Participant confirming they are ok
3.4.2. CU: Shot of non-pale skin under clip site

4. Perceptual Threshold (PT) Determination

4.1. To determine the perceptual threshold, turn on the stimulator [1] and set the output to 3 milliamps [2].

4.1.1. WIDE: Talent turning on stimulator
4.1.2. MED: Talent setting output to 3 mA

4.2. Deliver a 1 second train of transcutaneous auricular vagus nerve stimulation, or taVNS (T-A-V-N-S) , at the appropriate experimental pulse width and frequency [1]. 

4.2.1. CU: Stimulation being delivered

4.3. Ask the Participant whether they felt the stimulation. The sensation is typically reported as a “tickle” or “pricking” sensation [1].

4.3.1. MED: Talent asking Participant if they felt the stimulation/Participant indicates a stimulation was felt

4.4. If the answer is YES, turn down stimulation intensity by 50% [1] and repeat the stimulation [2-TXT].

4.4.1. MED: Talent turning down stimulation intensity
4.4.2. MED: Talent initiating stimulation TEXT: If NO, increase stimulation by 50% and repeat

4.5. Repeat stimulation until a minimum of four “YES” responses are achieved, for which the fourth YES response comes after a NO [1]. The perceptual threshold intensity is the value at which the Participant gives the fourth yes [2].

4.5.1. MED: Talent initiating stimulation/Participant indicating YES 
4.5.2. LAB MEDIA: Table 1: JoVE Video Editor: please emphasize 0.825 mA yes box

5. Delivering Stimulation 

5.1. Once the perceptual threshold has been determined, use a computer running a pulse generating graphic user interface connected to a data acquisition unit to drive the stimulation system [1].

5.1.1. WIDE: Talent accessing user interface, with monitor visible in frame TEXT: See for open-source GUI access details

5.2. The software should output transistor-transistor logic, or TTL, pulses as programmable settings [1-TXT].
 
5.2.1. LAB MEDIA: Figure 5 TEXT: See text for full system setup details

5.3. Set the stimulation to be delivered at 200% of the perceptual threshold and set the guidelines for the duty cycles as appropriate for conducting a long stimulation session [1].

5.3.1. SCREEN: To be provided by Authors: Stimulation being set to 200% of PT, then on and off periods being set

5.4. The length of the total stimulation session time should be varied between sessions [1].

5.4.1. SCREEN: To be provided by Authors: Total stimulation session time being set 

Author comment: Please note, during the setting parameters video, there is a long pause that should be edited out (after clicking produce graph and before the graph is visualized as blue bars on the right)
Secondly, there is a water mark on bottom left of both videos that needs to be trimmed.


6. After Transcutaneous Auricular Vagus Nerve Stimulation (taVNS)

6.1. After the stimulation, record the objective data regarding the Participant’s stimulation discomfort and side effects on a scale from 0-10 [1].

6.1.1. WIDE: Talent recording data

6.2. Remove the stimulation electrode from the Participant’s ear [1] and use an alcohol prep pad to clean the residual conductive paste [2].

6.2.1. CU: Electrode being removed
6.2.2. CU: Ear being cleaned

6.3. Immediately upon removal, disinfect the stimulation electrode with alcohol [1] and inspect the ear for redness or irritation at the stimulation site [2-TXT].

6.3.1. MED: Talent disinfecting electrode
6.3.2. CU: Ear being moved to look for redness/irritation/Shot of stimulation site TEXT: Record any observations

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. 

7. Results: Representative taVNS Analyses 

7.1. When proper skin preparation is conducted, the perceptual threshold decreases as the pulse width increases [1].

7.1.1. LAB MEDIA: Figure 7: JoVE Video Editor: please add diagonal arrow from top of left blue data bar to top of right blue data bar to show PT decrease w/ PW increase

7.2. Initial studies exploring the effect of the pulse width on the perceptual threshold in healthy individuals [1] determined that a constant current stimulator with a capacity of delivering up to 5 milliamps of current is required for a stimulation of 500-microsecond pulse width parameters [2] and that a minimum of a 10-milliamp stimulator is required for lower pulse widths [3].

7.2.1. LAB MEDIA: Table 2
7.2.2. LAB MEDIA: Table 2: JoVE Video Editor: please emphasize 500 microsecond data row
7.2.3. LAB MEDIA: Table 2

7.3. Further, the biologically-active pulse width of 500 microseconds [1] delivered at 25 hertz is reported on average to a pain rating of just about 2 [2] – similar to that reported for sham stimulations [3].

7.3.1. LAB MEDIA: Table 2
7.3.2. LAB MEDIA: Table 2: JoVE Video Editor: please emphasize Pain + SD Active data cell (1.98)
7.3.3. LAB MEDIA: Table 2: JoVE Video Editor: please emphasize Pain + SD Control data cell (2.17)


Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
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.
8.1. Bashar Badran – the parameter space is vast and it is important to consider current, frequency, pulse width, and duty cycle in the optimal administration of taVNS for your particular application.
8.1.1. 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?
8.2. Marom Bikson - You can do fMRI, EEG, or a variety of other neuroimaging or behavioral observations to determine the central, peripheral, or intervention-related changes.
8.2.1. 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?
8.3. Alfred Yu- Yes, this can become a widely used tool in medicine and neuroscience. The vagus nerve is a complex nerve bundle that has numerous, tunable behavioral responses.
8.3.1. 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.
8.4. 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)
N/A
8.4.1. 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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