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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) No   
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) 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? Please list 4-6 steps using the step numbers listed in this document. Step 2-5 benefits most from having filmed. Step 6 can be filmed based on previous results and measurements. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. It is hard to address the single most difficult aspect of the procedure, because the measurement method itself is very simple. To get an accurate measurement, it is important that the serial and calibration number were entered correctly. To be sure, the correct numbers were used we asked subjects to bring the pill wrapping material to the experimental location to check if the correct numbers were used.
E.  Will the filming need to take place in multiple locations? (Y/N) No. If yes, how far apart are the locations? I think the filming can be performed on only one location. 
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE): 
Procedural Narrative:
The overall goal of this procedure is to get an accurate and reliable measurement of the gastrointestinal temperature during exercise using an ingestible telemetric temperature pill in lab-based as well as field-based conditions. (Intro)
This is accomplished by first ensuring that all the subjects do not meet the exclusion criteria, and then instructing them in how to correctly use the temperature pill. (P1: Shot 2.1.1) 
The second step is to choose the right measurement protocol and to import the temperature pill serial numbers into the recorder as well as set the desired frequency, protocol, measurement unit, and calibration numbers. (P2: Shot 3.2.1 & 3.2.3)
Next, the data collection is started and the gastrointestinal temperature is measured throughout the entire protocol. (P3: Shot 3.9.2)
The final step is to extract the data from the external recorder and visually check the data for missing values and outliers. (P4: Shot 5.1.1 & 5.3.1)
Ultimately, changes in gastrointestinal temperature are accurately tracked over time and can be compared with temporal or other protocol based data. (P5: Figure 3 (Show 3a on the left and 3b on the right.  Label the left graph as “Temp vs. Distance” and the right graph as “Temp vs. Time”)
B.  Interview: (Said by you on camera. Don’t forget to smile!)   
1.1. Coen Bongers: The main advantage of this technique over existing methods, like the esophageal, rectal and tympanic temperature measurement, is that gastrointestinal temperature measurement using a telemetric temperature pill is less invasive, more accurate and easily applicable in both lab and field based conditions.      
Protocol (read by voice talent at JoVE): 
2. Temperature Pill Instructions 

2.1. To begin, speak to each of the study subjects and instruct them to ingest the temperature pill with a glass of water at least 6 hours prior to the scheduled start of the experiment.  This will avoid any interaction with fluid ingestion. [2.1.1 - MED]
2.1.1. Talent describes how to ingest the pill and then demonstrates the process in mock using a pill and glass of water.
2.2. Show the subjects how to remove the magnetic strip from the pill and instruct them to do so prior to ingestion.  [2.2.1 - MED] This will activate the battery and enable measuring. [2.2.2 - CU/ECU]
2.2.1. *Film as written
2.2.2. Talent removes the magnetic strip from a pill.
2.3. Then, ask the subjects to return the pill wrapping material to the research team once the pill is ingested, [2.3.1 - MED] so they can check serial and calibration numbers prior to the start of the experiment. [2.3.2 - CU]
2.3.1. Talent describes how to return the material to the research team using broad gestures.

2.3.2. Talent places wrapping material (with numbers displayed) into envelope or container.
2.4. Inform the subjects that the temperature pill will leave the body through its natural way, in the faeces, and that it can be flushed through the toilet. [2.4.1 - MED]
2.4.1. Talent describes the above step using broad gestures.

3. Experimental protocol I: Cross Sectional Mode

3.1. Coen Bongers: “Using the cross sectional mode makes it possible to measure up to 99 subjects simultaneously.”  [3.1.1 - INT]
3.1.1. Interview style: Author saying the above 

3.2. Prior to the cross-sectional measurement, adjust the recorder’s settings by first turning on the recorder.  [3.2.1 - CU] Then, connect the recorder with the computer with a transfer cable [3.2.2 - MED] and push the ‘F1-PC Link’ button to enable the recorder to connect with the computer. [3.2.3 - CU]
3.2.1. *Film as written
3.2.2. *Film as written

3.2.3. *Film as written

3.3. Open the software supplied by the device’s manufacturer and click on ‘Program’ in the home screen. Then, select the ‘open PC link’ button to make a connection with the recorder.[3.3.1 - SCREEN]
3.3.1. Screen capture video of the above step in the order in which it is written.
3.4. Select the cross sectional measurement mode by selecting ‘Sports mode ON’. Also, select the correct temperature measurement scale and then select the ‘Write Config to Recorder’ button to copy the settings to the recorder. [3.4.1 - SCREEN]
3.4.1. Screen capture video of the above step in the order in which it is written.
3.5. Next, push the ‘Sensor/Barcode Display’ button and then the ‘Write Sensors to Recorder’ button to add all the serial and calibration numbers of all the individual subjects to the external recorder.  [3.5.1 - SCREEN]
3.5.1. Screen capture video of the above step in the order in which it is written.
3.6. Check the battery of the recorder prior to each measurement. A battery state of 75% is normally sufficient to measure for at least 24 hours. [3.6.1 - CU]
3.6.1. Talent checks the battery power

3.7. Once all preparations are completed and the predefined settings are checked, start the experiment by detaching the recorder, [3.7.1 - MED] returning to the home screen, and using the ‘F2-Sport’ button to start data acquisition. [3.7.2 - CU]
3.7.1. Talent disconnects the recorder from the computer.

3.7.2. Talent returns to the home screen, and presses F2-Sport to start data acquisition.
3.8. When Player 01 appears [3.8.1 - MED] on the screen, push the ‘Read’ button to measure gastrointestinal temperature. [3.8.2 - CU] Press the ‘Read’ button again for an extra measurement. [3.8.3 - CU]
3.8.1. Participant with “pill” comes up to talent who is holding the recorder.

3.8.2. *Film as written
3.8.3. *Film as written

3.9. To switch users, [3.9.1 - MED] push on the correct number on the recorder and subsequently measure the core body temperature by pushing the ‘Read’ button.[3.9.2 - CU]
3.9.1. Participant leaves area and another comes nearby recorder.

3.9.2. *Film as written
3.10. Stop the data collection by pushing the ‘Stop’ button.[3.10.1 - CU]
3.10.1. *Film as written
3.11. When the measurement is finished, turn off the recorder by first pressing the ‘Enter’ button followed by the ‘Exit’ button. When ‘turn off recorder’ appears, use the power switch to turn off the recorder. [3.11.1 - CU]
3.11.1. Close-up of recorder as talent enters the above commands.

4. Experimental Protocol II: Continuous Mode

4.1. Coen Bongers: “The continuous mode of the recorder enables one to measure and save the gastrointestinal temperature of an individual subject continuously over a predefined interval.” [4.1.1 - INT]
4.1.1. Interview style: Author saying the above 

4.2. Once the recorder has been connected to the computer as previously shown, [4.2.1 - MED] select the continuous measurement mode by selecting ‘Sports mode OFF’. [4.2.2 - SCREEN]
4.2.1. Talent connects recorder to the computer.
4.2.2. Screen capture video as “Sports mode Off” is selected.
4.3. Then, select a measuring frequency by adjusting the ‘Read Interval’ to the right constant time interval, with a minimal sampling interval of 10 seconds. Also, select the correct temperature measurement scale as before and then use the ‘Write Config to Recorder’ button to copy the settings to the recorder. [4.3.1 - SCREEN]
4.3.1. Screen capture video of the above step in the order in which it is written.

4.4. Next, push the ‘Sensor/Barcode Display’ button and then the ‘Write Sensors to Recorder’ button to add the serial and calibration numbers of the individual subject to the external recorder.  [3.5.1 - SCREEN]
4.4.1. Screen capture video of the above step in the order in which it is written.

4.5. Check the battery of the recorder prior to the experiment. When measuring in continuous mode, a battery state of 75% is sufficient to perform a 24 hour measurement. [4.4.1 - CU]
4.5.1. Talent checks the battery power
4.6. Once all preparations are complete and the predefined settings are checked, detach the recorder and start the experiment by pushing the ‘Run’ button on the home screen of the recorder. [4.5.1 - MED]
4.6.1. Talent disconnects the recorder and presses the run button.
4.7. With the recorder activated, place it in a waist bag of the subject so that it is less than 30 to 40 cm from their abdomen in order to avoid measurement errors. [4.6.1 - MED]
4.7.1. *Film as written [filmed as 4.6.1 Take 2]
4.8. When the experiment is over [4.7.1 - MED], stop the measurements by pushing the ‘Stop’ button.  Use the ‘F1-Exit’ button to get the message ‘turn off unit’ and then use the power switch to turn off the recorder. [4.7.2 - CU]
4.8.1. Talent removes recorder from the participant’s abdomen region.

4.8.2. *Film as written
5. Data Extraction

5.1. Connect the recorder to the computer [5.1.1 - MED] and then open the software and click the ‘Download’ button on the home screen. [5.1.2 - SCREEN]
5.1.1. *Film as written
5.1.2. Screen capture video of the above step
5.2. Enter a file name and push the ‘OK’ button to store the data as a .cvt file, which can be opened using spreadsheet software. [5.2.1 - SCREEN]
5.2.1. Screen capture video of the above step
5.3. Next, open the data file and visually check the collected data for missing data and outliers. [5.3.1 - SCREEN]
5.3.1. Screen capture video of the above step 
5.4. Coen Bongers: “A decrease or increase of the gastrointestinal temperature by more than 1 degree in less than one minute is very unrealistic and may be caused by a disturbance of the radio signal. As a result, the unrealistic data point can be removed for further analysis.” [5.4.1 - INT]
5.4.1. Interview style: Author saying the above 

5.5. Finally, interpolate the missing values by averaging the previous and next valid value.  [5.5.1 - SCREEN]
5.5.1. Screen capture video of the above step 
6. Results: Cross-sectional and Continuous Gastrointestinal Temperature Measurements
6.1. After obtaining baseline temperatures, the 4 subjects shown here walked 30 km at a self-selected pace. During exercise the gastrointestinal temperature was measured every 5 km as well as directly after finishing the 30 km walk. The figure demonstrates that the cross sectional mode enables measurement of a group of subjects, using the same equipment. [6.1.1 - LM]
6.1.1. Figure 3a (Video Editor: With the words “4 subjects” Add Numbers with circles around them pointing out the 4 lines on the graph.)

6.2. The temperature pill can also be used to perform continuous gastrointestinal temperature measurements in which the temperature is measured continuously at a high temporal resolution.  In the example presented here, the gastrointestinal temperatures of 4 healthy adults were measured every minute for 24 hours and averaged to assess the circadian rhythm of the gastrointestinal temperature. [6.2.1 - LM]
6.2.1. Figure 3b (Video Editor: Highlight the X-axis with mention of time) 
7. Conclusion (said by authors on camera) 
7.1. Coen Bongers: After watching this video, you should have a good understanding of how to measure gastrointestinal temperature accurately during lab-and field based settings using an ingestible telemetric temperature pill.
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.

· Section A – Figure 1.jpg – schematic overview
· 6.1.1 – Figure 3.ai – Cross sectional measurement
· 6.2.1 – Figure 3b.ai – Continuous measurement
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, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


