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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_____ If yes, please list make and model of your microscope: _____________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__no____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps____steps 2-4 (providing a sample, sample analysis, providing a sample affected by a rinse/pH_

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  __Having a subject provide quality breath samples can be difficult for one who has never used the device before. We simply practice providing breath before a sample is recorded._____
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:
The overall goal of the following experiment is to measure systemic ammonia levels through exhaled breath._ (Intro)
This is achieved by   first ensuring that the subject has not consumed any food or drink within the past hour to maintain an ammonia steady state between the oral cavity and deep lung. (P1, Editor, begin with slide 1 without the arrows)
Next, the subject exhales at a desired flow, allowing for comparison of breath samples between subjects. (P2, Editor, for ‘the subject exhales at the desired flow’, add in the gut to lung arrow and then the arrow leading from the airway out through the mouth.  Then for ‘allowing for comparison of breath samples between subjects,’ transition to slide 2.)  

Then,  the breath from the phase III segment of the sample, which contains the ammonia most reflective of systemic values, is chosen for analysis. (P3, Editor, use slide 3 here.  Begin with the two gray figures with the lungs, then add in the arrows, one at a time, along with the CO2 and NH3 text outside the mouths.)
Results are obtained that show  ammonia in parts per billion, with CO2 and pressure also recorded. (P4, Editor, transition to slide 4 here, bring in the panel of the person on the left first and then the graphs with the three phases.)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Author name ______Matt___: The main advantage of this technique over existing methods, like uncontrolled breath collection, is that our monitor and collection system can produced fast, sensitive, and reproducible results.   

1.2. Author name _____Steve_: The implications of this technique extend toward therapy or diagnosis of cirrhosis and other disease and wellness states, because ammonia levels are key to the pathogenesis of many conditions, including protein nutrition and hepatic encephalopathy amongst patients with liver disease. 
Protocol (read by voice talent at JoVE):

2. Preparation of Instruments

2.1. To begin, turn on the external power supply to the ammonia optical sensor platform, the air pump, a custom-built control electronics unit, or CEU, the breath sampler, the laser diode controller, and a laptop.
2.1.1. WIDE Talent approaches the breath analyzing system
2.1.2. MED/CU Talent turns on the surge protectors to the ammonia optical sensor platform
2.1.3. MED/CU Talent turns on air pump
2.1.4. MED/CU MED/CU Talent turns on the CEU
2.1.5. MED/CU Talent turns on breath sampler 
2.1.6. MED/CU Talent turns on the diode controller
2.1.7. MED Talent turns on or wakes up computer

2.2. Check that both the exhaust and cooling fans of the ammonia sensor are operating.  Then check the digital display located on the side of the ammonia sensor box to ensure the acoustic detection module and needle valve temperature are at 38.0°C.
2.2.1. MED/CU Shot of exhaust and cooling fans with something blowing out to show they’re working
2.2.2. CU Digital display showing temperature at 38 degrees C 
2.3. Next, on the desktop of the breath sampler, set the inlet tubing and mouthpiece temperature to 55°C by clicking on an icon named “ChangeT”. The temperature can then be changed by clicking the up or down arrow followed by clicking “Update Temp”. Click “Exit” to return to the desktop (TEXT:  allow system temp to stabilize).
2.3.1. MED OVER SHOULDER Talent at computer changing inlet tubing and mouthpiece temperature to 55 degrees C (This step is the same as 2.5.3 and 4.5.1)
2.3.2. CU Talent touches on ChangeT on desktop of breath sampler (This would be done before 2.3.1 as clicking ChangeT brings up the screen that allows us to change the mouthpiece temp)
2.4. To open the software on the laptop that controls the ammonia sensor, open a folder named “NH3 Breath Sensor Program” on the desktop. Open the “main labview software” folder and select “Mainsequence.vi” to access the desired interface.  Then select “run” in the top left corner of the screen.
2.4.1. MED OVER SHOULDER Talent on laptop begins to open folder NH3 Breath Sensor Program
2.4.2. LAB MEDIA SCREEN Talent opens folder named NH3 Breath Sensor Program 1.bmp Editor, point out the highlighted folder at the bottom left – NH3 Breath Sensor Program
2.4.3. LAB MEDIA 2.bmp and 3.bmp SCREEN Talent opens Editor, transition from 1.bmp to 2.bmp then 3.bmp here main labview software folder and selects Mainsequence.vi, 
2.4.4. MED OVER SHOULDER Talent then at computer selects ‘run’ in the top left corner
2.5. Create a new session on the sampler by opening the program “Breath Sampler” found on the desktop of the sampler.  Adjust the inlet and mouthpiece temperature before entering the breath-sampling program. 
2.5.1. MED OVER SHOULDER Talent on desktop of sampler opening breath sampler
2.5.2. LAB MEDIA 4.bmp /SCREEN Page of Breath Sampler; Editor, use this image as a split screen with 2.5.1 to give the viewer a better shot of the program
2.5.3. MED/CU Talent adjusts inlet and mouthpiece temperature on the touch screen (see 2.3.1)
2.5.4. MED/CU Talent enters breath sampling program
2.6. While wearing gloves to avoid contaminating the mouthpiece with ammonia, insert a new disposable mouthpiece into the inlet pipe. 
2.6.1. MED/CU Talent puts on gloves
2.6.2. CU Talent inserts a new mouthpiece into inlet pipe 
3. Breath Sample Collection and Measurement
3.1. TEXT:  This study was approved by the Ethics Review Board at St. Luke’s Unversity Hospital.
3.1.1. TEXT of above statement
3.2. For this protocol, ensure subjects have consumed no food for ~12 hours upon arriving to the lab and that they have refrained from exercise the morning prior to testing.  Also verify that they have not introduced anything into their mouth or brushed their teeth within one hour of data collection.

3.2.1. WIDE Talent speaking to subject who is sitting, asking if they have eaten anything or exercised within the last 12 hours or have put anything into their mouth in the last hour

3.3. Seat the subject in front of the ammonia sensor.  Instruct the subject to hold the inlet pipe, and instruct them not to touch the mouthpiece to avoid ammonia contamination.
3.3.1. WIDE Talent instructs the subject to take a seat in front of the ammonia sensor
3.3.2. WIDE/MED Talent instructs subject to hold inlet pipe and talent places it in their hand
3.3.3. WIDE/MED Talent instructs subject not to touch the mouthpiece
3.4. Click “Start” on the sampler interface, then have the subject exhale a single breath for at least 10 seconds into the mouthpiece.   When the breath sample is completed, click ‘stop’ on the sampler interface.
3.4.1. CU Talent clicks start on interface of sampler 
3.4.2. MED Talent instructs subject to exhale for 10 seconds and subjects exhales

3.4.3. CU Talent clicks stop on sampler interface

3.5. To take measurements of the breath sample, select the phase III portion of the sample by dragging the vertical lines on the sampler interface to begin when carbon dioxide plateaus, and stop right before the pressure drop of the breath. (Figure 1)
3.5.1. MED OVER SHOULDER Talent at screen taking measurements of sample
3.5.2. CU Talent drags the vertical lines on sampler interface to begin when carbon dioxide plateaus and stops right before pressure drop of breath
3.6. Save the data to the flash drive by selecting “Store” on the sampler touch screen interface.
3.6.1. CU Talent clicks store on touch screen interface
3.7. Once the breath data have been stored, select “start” to initiate a new breath sample. 
3.7.1. CU Talent selects start to initiate a new breath sample
4. Illustrating the Effects of Mouth Rinse, pH, and Tubing Temperatures on Breath Ammonia
4.1. To see the effects of mouth rinse and pH on breath ammonia, sample three breaths, taken at least 5 minutes apart, to establish the baseline ammonia level. 
4.1.1. WIDE Talent instructs subject to exhale into mouthpiece for a breath sample and subject then begins to provide breath sample 
4.2. Next, instruct the subject to use 30 ml of water to rinse their mouth thoroughly for 60 seconds, then within 60 seconds, collect a breath sample and continue to collect samples at least 5 minutes apart for 15 minutes.

4.2.1. WIDE/MED Talent instructs subject to rinse mouth with 30 ml of water 

4.2.2. MED Subject puts water in mouth and rinses

4.2.3. MED Subject exhales again into mouth piece to provide a breath sample; B need another version for 4.3.4 below
4.3. Have the subject use sodium bicarbonate in water to rinse their mouth for 60 seconds and take another 60-minute series of breath samples.  Then, after using an acidic solution to rinse for 60 seconds, take a third 15 min series of samples from the subject. 
4.3.1. MED Talent hands subject sodium bicarbonate in water and talent begins to rinse with it

4.3.2. MED Talent hands inlet pipe to talent again to begin taking a breath sample
4.3.3. MED Talent finishes rinsing mouth with acidic solution and expels solution

4.3.4. MED Use 4.2.3B here

4.4. To determine the effects of inlet and transport tubing temperatures on breath ammonia, set the inlet temperature to 40°C before taking three breath samples over the course of 15 minutes.
4.4.1. MED/MED OVER SHOULDER Talent changes temperature to 40 degrees C
4.5. Then, increase the temperatures of the inlet and transport tubing to 55°C.  After allowing the system to reach steady state for at least 5 minutes, sample three breaths into the heated inlet, spaced 5 minutes apart.
4.5.1. MED/CU Talent increases temperature of inlet and transport tubing to 55 degrees C on touch screen
4.5.2. MED Subject picks up inlet tube and exhales into mouth piece at higher temperature 
5. Results: Exhaled Breath Ammonia Measurements
5.1. Shown here is a typical breath sample that integrates the phase III portion of the breath data.  The green and red vertical lines set the span in which the line is to be analyzed. In contrast, this panel demonstrates the effect an acidic rinse has on breath ammonia. The conversion of NH3 to NH4 drastically lowers the amount of detectable ammonia.  The levels then return to baseline as the effects of the rinse wears off. 
5.1.1. LAB MEDIA Figure 1a and b, Editor, for the typical breath sample, green and red vertical lines with the VO, for the acidic rinse sample (1b), point out the ammonia values for both a and b with the VO ‘drastically lowers the amount of detectable ammonia

5.2. For accurate measurements, the subject must provide enough flow of alveolar air into the sampler.  This panel demonstrates how decreased flow, which doesn’t allow as much alveolar air to be sampled, results in the reduction of alveolar ammonia in the sample.  
5.2.1. LAB MEDIA Figure 1c
5.3. When both phases I and II are integrated into the sample, as in this panel, the analysis significantly lowers the amount of ammonia and is an inaccurate reflection of systemic ammonia.
5.3.1. LAB MEDIA Figure 1d, Editor, point out the ammonia value with ‘significantly lowers the amount of ammonia’
6. Conclusion (said by authors on camera)
6.1. Author name _Matt: This technique can be done in approximately one minute for immediate results enabling real time interpretation of data if it is performed properly.

6.2. Author name Steve:  It’s important to remember to always record CO2 and pressure to ensure uniform data quality.  
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, 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.

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.
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