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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? YES
 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.
C.  Which steps of your protocol will viewers benefit most from having filmed?
Steps 3.1, 3.7, 3.10, 3.15
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 3.10
To ensure success: Inject a little extra portion of gel into an electrode with bad signal quality. Gently scratch with the syringe on the skin to ensure perfect contact to the skin.
E.  Will the filming need to take place in multiple locations? NO


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. 

(AUTHORS: Please memorize the interview statements prior to filming) 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this system is to detect consciousness in people with disorders of consciousness and to create a simple communication channel that enables people to give YES/NO answers to questions. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Rupert Ortner: The main advantage of this technique is that it is effective even with patients with completely no motor response.
1.2. Gerald Pichler: This method can help answer key questions in the medical field, such as whether patients with disorders of consciousness are aware of themselves and the outside world. 

C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Christoph Guger: Though this method can provide insight into disorders of consciousness, the communication can also be used for people who have complete locked-in syndrome.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)

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

Protocol (read by voice talent at JoVE):

2. System Setup
2.1. Begin, by connecting the amplifier to the software computer with a USB cable [1-MED]. Plug in the hardware dongle [2-CU], and turn on the amplifier [3-CU]. 
2.1.1. *Film as written
2.1.2. *Film as written
2.1.3. *Film as written
2.2. Use an USB cable to connect the driver box to a free slot on the computer [1-MED]
2.2.1. Show the driver box, then plug the USB cable into the computer.
2.3. Then, connect the “OUT 5”, “OUT 6” (pronounced out-6), and “OUT 7” labeled connectors [1-CU] to “OUT 5, 6, and 7” of the driver box, respectively [2-CU]. 
2.3.1. Show the OUT 5 labeled connector. 
2.3.2. Connect it to the OUT 5 on the driver box.
2.4. Connect the “DIO 1” (pronounced D-i-o-1) labeled connector to the “DIG I/O 1” (pronounced Dig i-o-1) socket [1-CU].
2.4.1. Show the DIO 1 labeled connector and connect to the “DIG I/O 1” socket.
2.5. Next, connect the three tactors to OUT 1, OUT 2, and OUT 3 of the driver box [1-MED], and connect the “TRIG OUT” (pronounced trig-out) labeled connector to the “TRIG OUT” socket of the audio trigger adapter box [2-CU].
2.5.1. Connect one tactor to OUT 1 of the driver box.
2.5.2. *Film as written
2.6. Put the antistatic wrist band onto the subject’s wrist [1-MED] and connect it to a free power plug [2-CU].
2.6.1. *Film as written
2.6.2. *Film as written
2.7. Then, take adhesive tape and fix one tactor on the left wrist [1-MED], another one on the right wrist [2-CU], and a third one on the right ankle [3-MED].
2.7.1. *Film as written
2.7.2. *Film as written
2.7.3. *Film as written
2.8. Connect one side of a male/male audio connector cable to the audio output of the computer [1-MED] and the other to the socket of the audio trigger adapter box that is labeled “AUDIO IN” [2-CU].  
2.8.1. Connect the headphones and cable to the audio output on the computer.
2.8.2. Show the label “AUDIO IN” on the adapter box as talent connects the cable. 
2.9. Turn on the audio trigger adapter box [1-CU] and check if the battery status LED (pronounced l-e-d) is green [2-CU].
2.9.1. *Film as written
2.9.2. Show green LED light. ^
NOTE: 2.9.1 and 2.9.2 combined
2.10. Next, start the software, and observe a window called “Add physician” [1-MED-over shoulder].  Type the title, name, institution, and department into the empty fields Click on “Add” to open another window [2-SCREEN]
2.10.1. Talent sitting at computer with ‘add physician’ window open. 
2.10.2. *To be provided by author
2.11. Then, enter the patient’s name, city, country, birthdate, and check-in date into the window [1-SCREEN].
2.11.1. *To be provided by author
2.12. Then, click the green “+” button below the blue arrow in the bottom-right section of the program. Enter the text “First test” into the “Name” field and “Getting familiar with the software” into the empty “Details” field [1-SCREEN].
2.12.1. *To be provided by author
2.13. Finally, click on the “Select this patient” button [1-MED-over shoulder].  
2.13.1. *Talent sitting at the computer, clicks the “Select this patient” button.
3. Vibrotactile P300 assessment with three stimulators
3.1. First, properly position an electrode cap on the subject’s head [1-?], then use a tape measure to measure the distance between the nasion (pronounced naz-e-on) and inion (pronounced in-e-on), as well as the distance between the left and right pre-auricular points [2-MED].
3.1.1. Positioning of electrode cap
3.1.2. Measuring
3.2. Ensure that the electrode in the vertex position, Cz (pronounced C-z), is at the midpoint of these two distances [1-MED]. [2-MED].
3.2.1. Talent places their finger on the Cz position.
3.2.2. Talent puts the electrode cap on the subject. Omitted 
3.3. Use electrode gel to attach 16 electroencephalography or EEG (pronounced E-E-G) channels to the subject’s head according to the extended international 10-20 system [1-CU-TXT]. Place a reference electrode on the right earlobe [2-CU] and a ground electrode on the forehead [3-MED].
3.3.1. Show gel being inserted under one electrode. TEXT: Electrode Positions: FC3, FCz, FC4, C5, C3, C1, Cz, C2, C4, C6, CP3, CP1, CPz, CP2, CP4, and Pz.
3.3.2. Show electrode on right earlobe.
3.3.3. Show electrode on forehead.
3.4. Connect the electrodes to the electrode connection box [1-MED]. Then, connect the electrode connection box to the biosignal amplifier and ensure that the amplifier and connection box are switched on [2-MED].
3.4.1. *Film as written.
3.4.2. Connect the electrode connection box to the biosignal amplifier
3.5. Next, on the computer, click the button “Vibrotactile 3 Tactor” button on the left side of the screen. Then, click the “Assessment” button on the bottom right to start the assessment run [1-MED-over shoulder-TXT].
3.5.1. *Film as written. TEXT: Assessment Run
3.6. Check the signal quality of the EEG. Open the settings menu via the settings button to confirm that the vibrations of the tactors can be felt [1-MED-over shoulder].
3.6.1. [Multiple shots] Talent at computer, looking at signal quality of EEG. Then, talent opens the settings menu. 
3.7. Then, instruct the subject that he or she will feel vibrations on the left and right wrists [1-MED], on the right ankle, as well as hear the command “LEFT” or “RIGHT” via the headphones [2-WIDE]. Ask the subject to count the stimuli on the selected hand until the next command appears or the run is over [3-CU].
3.7.1. Talent talks to subject. Talent makes gestures to their left and right wrists, and right ankle.
3.7.2. Talent points to their left ear, then right ear.
3.7.3. Talent counts with their fingers, holding 1, 2, then 3 fingers up. 
3.8. Place the earphones into the subject’s ears [1-MED] and click the start button [2-MED-over shoulder].
3.8.1. *Film as written
3.8.2. *Film as written
3.9. After finishing the assessment run, check the results page and the accuracy plot [1- MED-over shoulder-TXT].
3.9.1. Talent at computer checking the results page and plot. TEXT: Repeat run if accuracy level is below 40%.’
3.10. Then, click the “Vibrotactile 3 Tactor” button on the left side of the screen. Click the “Communication” button on the bottom to start the communication run [1-SCREEN-TXT].
3.10.1. *To be provided by author. TEXT: Communication Run
3.11. Again, check the signal quality of the EEG. Open the settings menu via the settings button and confirm that the vibrations of the tactors can be felt [1-MED-over shoulder]. Then, select the classifier with the highest accuracy level felt [2-MED-over shoulder].
3.11.1. Use shot 3.6.1.
3.11.2. Talent at computer, selects the classifier with the highest accuracy level.
3.12. For this run, instruct the subject that he or she will feel vibrations on the left and right wrists and on the right ankle. Instruct the subject that he or she will hear a question and should answer either “YES” or “NO” [1-MED].
3.12.1. Talent talking to the subject. 
3.13. To answer “YES,” ask the subject to count the stimuli on the left hand [1-MED]; to answer “NO,” ask the subject to count the stimuli on the right hand [2-MED].
3.13.1. Talent points to subjects’ left hand
3.13.2. Talent points to subjects’ right hand. 
3.14. Finally, ask the patient a question that could be answered with either “YES” or “NO.” [1-MED]. After that, click the “Start new question” button [2-MED-over shoulder].
3.14.1. Talent talks to subject.
3.14.2. Talent at computer, clicks the “Start new question” button.
3.15. Watch the lens moving to the answer YES [1-SCREEN].
3.15.1. *To be provided by author



4. [bookmark: _GoBack]Results: Brain-Computer Interface allows simple YES/NO communication through EEG
4.1. Notice, the accuracy increases after the command presentation to more than 90%, meaning the individual was consciously aware because he was able to follow the randomized commands [1-LM]
4.1.1. Figure 1: Highlight the x-axis label. 
4.2. On the other hand, these results show the classification accuracy fluctuating around 12.5% [1-LM]. This means that the system was not able to detect a brain response following the presented commands and stimuli [2-LM].
4.2.1. Figure 2: Highlight the y-axis. Here are results from a communication run. The lens marks the detected answers, which is ‘YES’ in this example. 
4.2.2. Figure 5: Draw an arrow toward ‘YES’. 



5. Conclusion (said by authors on camera)

5.1. Christoph Guger: Once mastered, this technique can be completed in less than 20 minutes if it is performed properly.
5.2. Gerald Pichler: While attempting this procedure, it’s important to remember that DOC patients can exhibit fluctuations in consciousness. Thus, if a test doesn’t reveal conscious awareness, testing again could produce different results. 
5.3. Rupert Ortner: Following this procedure, other methods like additional EEG assessment and training can be performed in order to answer questions such as whether the individual can communicate or if rehabilitation can help improve his or her condition.
5.4. Gerald Picher: After its development, this technique paved the way for researchers in the fields of medicine, neuroscience, and engineering to explore consciousness assessment in DOC patients. 
5.5. Christoph Guger: After watching this video, you should have a good understanding of how to use new technology to assess or re-assess people diagnosed with DOC. 
5.6. Rupert Ortner: The approach is not hazardous. It only requires placing a cap on the head. It does not require drugs, penetrating the skin, painful procedures, or other risks.    

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.  

3.7. EEGScope.mov - Movie of the raw EEG data. 

3.10. AccuracyPlot.tiff – Screen visualization of a good accuracy plot.

3.15. Communication.mov - Watch the lens moving to the answer YES.

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.
 2013, Journal of Visualized Experiments

