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Questionnaire: 
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  (If you can record images/videos using your own camera/software, then mark 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)___N_____ 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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _ _steps_5.4, 5.6, 6.2, 6.3, 6.4
D.  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.) ____Overall the protocol is simple to follow once the chambers are constructed. Steps 6.2, 6.3 can be challenging at first, as the operator must coordinate the activation of the air pumps with the burning of the cigarette. Practice with the device will ensure consistent exposure. _________________
E.  Will the filming need to take place in multiple locations? (Y/N) __N  


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. 

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

The overall goal of this video is to present a method for the construction and operation of e-vapor and cigarette smoke chambers that are easily adjustable and deliver e-vapor and tobacco smoke to rodents in order to study related health issues. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)   
1.1. Jon Eliason: These chambers help us to perform experiments that enable us to determine the harmful effects of e-vapor and tobacco smoke on health, especially in the areas of pulmonary and cardiovascular diseases.    
1.2. Anthony Hage:   These easily built chambers are inexpensive and readily customizable to various inhalation/exhalation times to simulate human smoking habits.  

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile 
1.3. Will Krause: Using these chambers, we can expose rodents to e-vapor with and without nicotine to study the involvement of nicotine in diseases like lung cancer, COPD, allergy and asthma.   
1.4. Seth Kasten: The tobacco smoke chamber will help us establish cigarette smoke induced disease models in rodents, such as abdominal aortic aneurysm. This will help us understand the biochemical changes that initiates this disease. 
1.5. Abhijit Ghosh: These chambers will help determine whether e-vapor use is safer than conventional tobacco smoke. 
[bookmark: _GoBack] 
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name). 
Authors: Please fill out the above statement


Protocol (read by voice talent at JoVE):  
2. Electronic Cigarette Vapor Chamber Assembly [Steps 2.1 through 2.2.2 should be shown with an animation or diagrams, as they were not able to be filmed in the lab] – Note to science editor/RE – they noted they can provide still images, this might be the way to go. You’d have to ask them for those.
2.1. Start by obtaining an air tight 20 L anesthesia chamber [1-LM] and use a jig saw to cut a 10.2 cm diameter hole in the lid, approximately 7.6 cm from the back edge of the chamber.[2-LM]
2.1.1. Talent stands at work area with 20L chamber (chamber can be marked with the location to be cut.) Replace with LM
2.1.2. Talent cuts hole into lid by following the markings. Replace with LM
2.2. Insert an adjustable vent into the hole and use adhesive caulk to secure it into place. [1-LM] Then, cut some quarter inch inner diameter silicone tubing into two 15 cm segments and attach the ends to either side of a T-connector.[2-LM]
2.2.1. *Film as written Replace with LM
2.2.2. *Film as written Replace with LM
2.3. Thread both of the tubes through premade holes near the front of the chamber lid so that the T-connector is inside the chamber. Then, use tape to secure the tubing to the lid.  [1-CU]
2.3.1. *Film as written
2.4. Next, connect the free ends of the silicone tubing to the output ends of two micro air pumps [1-MED] and use double-sided adhesive tape to mount the pumps to the lid of the chamber. [2-CU]
2.4.1. *Film as written
2.4.2. *Film as written
2.5. Cut a 10 cm piece of silicone tubing and attach one end of it to the input side of one of the air pumps. This is where the e-cigarette will be inserted during the chamber’s use. [1-CU] Ensure that the diameter of the tube allows for a snug fit around the end of the e-cigarette.[2-ECU]
2.5.1. Talent cuts the tubing and attaches it as described.
2.5.2. Talent checks fit of an e-cigarette around the tubing.
2.6. Next, attach one end of a new silicone tube to the input side of the other air pump. [1-CU]
2.6.1. *Film as written
2.7. Anthony Hage: “This pump will introduce room air into the chamber. As such, the end of the tube must be placed outside the fume hood. The length of this tube is not critical, but it should be as short as possible to limit airflow resistance.”[1-INT]
2.7.1. Talent says the above statement interview style while pointing out the described parts on the setup. 
2.8. Inside the chamber, use double-sided adhesive tape to attach two small hooks, which will hold the oxygen and carbon monoxide gas monitors.[1-CU]
2.8.1. Talent attaches the two small hooks as described.
3. Tobacco Cigarette Smoke Chamber Assembly
3.1. To construct the tobacco cigarette smoke chamber, begin by preparing a chamber similar to the e-cigarette chamber, but with some modifications.  [1-MED] First, construct a cigarette lighting device as described in the accompanying text protocol. [2-CU-TXT]
3.1.1. Talent stands next to work area with the completed e-cigarette smoke chamber on the right and the new chamber to be constructed on the left.
3.1.2. Talent displays the constructed lighting device. (TEXT: See the accompanying text protocol for details on construction of the cigarette lighting device.)
3.2. Attach one end of a new silicone tube to the cigarette lighting device and the other end to the input side of the air pump.  [1-CU] Then, place the cigarette lighting device inside the fume hood, but outside the chamber during its use. [2-CU]
3.2.1. *Film as written
3.2.2. *Film as written
3.3. Next, attach one end of a new silicone tube to the other air pump. [1-CU] As this pump will introduce room air into the chamber, place the end of this tube outside the fume hood.[2-MED]
3.3.1. *Film as written
3.3.2. Talent places the end of the tube outside the fume hood.
3.4. Then, cut a 1 inch by 3 inch vertical slit in the front wall of the chamber and mount a computer fan on the outside so that it covers this opening. [1-CU] Ensure that the front of the fan is facing towards the chamber, such that the fan blows air into the chamber through the opening. [2-ECU]
3.4.1. *Film as written
3.4.2. Talent rotates the fan slowly during the close up shot.
3.5. Control the fan and the air pumps using a microcontroller like the one shown here.  [1-CU] Assemble the microcontroller by following the detailed instructions in the accompanying text protocol and house it outside of the fume hood if possible.[2-MED]
3.5.1.   Talent holds the microcontroller in their hand.
3.5.2.  Talent fixes the microcontroller to its housing/location outside the fume hood.
4. Animals Handling
4.1. Use Sprague Dawley rats weighing 450 to 520 grams and group them according to the type of exposure they will receive. [1-MED]
4.1.1. Talent sets down cage(s) with rats and places identifying cards on the cages.
4.2.  [1-CU] Collect 500 µL of blood from the tail vein and spin down at 20,000 x g for 30 minutes at 4°C to isolate the serum. Ensure that the samples are chilled on ice throughout this process. [2-MED-TXT]
4.2.1. *Film as written 
4.2.2. Talent places tubes into centrifuge and starts the spin. (TEXT: 20,000 x g, 30 min., 4°C)
4.3. Following the manufacturer’s protocol, use a cotinine ELISA kit to measure the baseline serum cotinine concentration in each of the animals.  [1-MED]
4.3.1. Talent pipettes clear liquid into a 96-well ELISA plate.
5. Operating the E-cigarette Chamber
5.1. For daily operation of the e-cigarette chamber, start by cleaning the inside of the chamber with 70% ethanol and then with deionized water. Let it air dry until the chamber is completely dry, which should take about 30 minutes.[1-MED] Additionally, a clean absorbent pad should be placed in the bottom of the chamber after cleaning [2-?].
5.1.1. Talent cleans the chamber as described.
5.1.2. Place absorbent pad in the bottom of the chamber.
5.2. Next, calibrate the gas monitors and mount the entire monitor on the wall inside the chamber.  [1-CU] Once cleaned and calibrated, place one group of rats inside the chamber. [2-MED-TXT]
5.2.1. Talent places monitors into the chamber.
5.2.2. Talent places the rats inside the chamber. (TEXT: *Note: Up to three animals may be exposed simultaneously.)
5.3.  [1-CU] Ensure that the e-cigarette is fully charged [maybe shot 1 is here?] and then insert the e-cigarette into the input tube. Monitor the battery and e-liquid levels throughout the duration of the 90-min exposure.[2-MED]
5.3.1. The electronic cigarette brand that we used in this demonstration does not allow viewing of the liquid level. Might just be checking it is charged or may be no shot?
5.3.2. Talent inserts e-cig into the input tube.
5.4. When ready, turn the air pumps on and start the timer. [1-MED] During exposure, observe the gas monitors to ensure that the chamber contains >90% oxygen and 0 ppm carbon monoxide.[2-CU]
5.4.1. *Film as written
5.4.2. Close up shot of monitor showing O2 and CO values 
5.4.3. Shows vapor entering the chamber Editor, additional shot – use if possible. Suggest before 5.4.2 maybe?
5.4.4. View of timer starting. Editor, additional shot – use if possible, maybe at beginning of 5.5.1?
5.5. Once the exposure time has reached 90 minutes, remove the e-cigarette and continue to run the gas pumps to vent the remaining vapor. [1-MED] When the vapor has cleared, remove the rats and clean the chamber.[2-MED]
5.5.1. *Film as written
5.5.2. *Film as written
5.6. Collect 500 µL of blood from the tail vein of each rat approximately 1 hour after exposure at the conclusion of the experimental protocol [1-MED]and measure the levels of cotinine in each animal. [2-CU]
5.6.1. Talent places vials of blood onto ice.
5.6.2. Talent pipettes liquid into 96-well plate as before.
6. Operating the Tobacco Cigarette Chamber
6.1. Before starting the tobacco cigarette exposure, clean the chamber as before, re-calibrate the monitors, and place the proper animals inside the chamber, up to 3 at a time. [1-MED]
6.1.1. Talent does a final wipe of the chamber, examines the monitors, and transfers the rat to the chamber.
6.2. Insert a cigarette into the cigarette lighting device and place it so that the end of the cigarette is against the heating element.  Then, turn on the cigarette lighting device until the cigarette butt begins to smolder.[1-CU]
6.2.1. *Film as written
6.3. Once the cigarette is lit, turn on the pumping system, start the timer, and observe the cigarette burn to completion. [1-MED] Then, carefully remove the spent cigarette from the cigarette lighting device using a pair of forceps.  [2-CU]
6.3.1. *Film as written
6.3.2. *Film as written
6.4. Monitor the carbon monoxide and oxygen levels.  Ensure that the carbon monoxide levels do not rise above 1,000 ppm and that the oxygen levels do not fall below 90%.[1-MED Over the Shoulder]
6.4.1. Talent monitors the levels of CO and O2
6.5. If needed, adjust the computer fan as proper timing and run duration is critical for preventing carbon monoxide accumulation.  [1-CU] After 4 minutes, turn off the pumping system and repeat the process for a full 90 minutes of tobacco smoke exposure. [2-MED-TXT]
6.5.1. Fan works to exhaust the chamber. [Reuse footage from step 6.5.1]
6.5.2. Talent switches out to a new cigarette and repeats the process. (TEXT: ~23 cigarettes/session)
6.6. When the exposure is complete, continue to leave the pumping system on to ventilate residual smoke. [1-MED-TXT] When the carbon monoxide falls below 100 ppm, remove the rats and clean the chamber.[2-MED] 
6.6.1. Chamber vents. (TEXT: Approx: 5-10 min.) 
6.6.2. Talent removes the rats and sprays down the chamber.
6.7. Collect 500 µL of blood from the tail vein of the rats approximately 1 hour after exposure and measure the levels of cotinine in each animal. [1-MED]
6.7.1. Talent places blood samples into centrifuge.
7. Results:  Clinically Relevant Measurements of CO and Cotinine resulting from E-vapor and Cigarette Smoke Exposure 
7.1. The carbon monoxide concentration in the chamber was recorded every 30 seconds while introducing smoke from 1R6F cigarettes. The results shown here are the averages from 3 consecutive 4 minute cycles. During the test, carbon monoxide concentrations did not exceed 1,000 parts per million.  [1-LM]
7.1.1. Figure 4 (Video Editor: Add a horizontal line on the graph at 1000 ppm with the last sentence.)
7.2. In contrast, carbon monoxide concentrations remained undetectable throughout the exposure. [1-LM]
7.2.1. Figure 4 (Video Editor: Add a colored line at “0 ppm”)
7.3. Cotinine, a major metabolite of nicotine, is shown here measured from the serum of animals both pre-exposure and 1 hour post-exposure. [1-LM] This study shows similar pre-exposure numbers, [2-LM] but animals subjected to the e-cigarette smoke had a higher nicotine exposure compared to those exposed to tobacco cigarettes.[3-LM]
7.3.1.  Figure 5 (Video Editor: Highlight both pre-exposure columns with mention of “pre-exposure” and the 1-h post-exposure columns with mention of “1 hour post-exposure”)
7.3.2. Figure 5 (Video Editor: Highlight both pre-exposure columns)
7.3.3. Figure 5 (Video Editor: Highlight the 1-h post-exposure columns) 
 
8. Conclusion (said by authors on camera) 
8.1. Jon Eliason: These chambers will help deliver consistent clinically relevant e-vapor and cigarette smoke to rodents and aid the research effort in determining the adverse health effects of e-cigs and cigarette smoke.
8.2. Anthony Hage: Once mastered, this technique can be completed in about 2 hours if it is performed properly.
8.3. Will Krause: One of the greatest advantages of these chambers is the versatility that allows for the use of any brand of e-cigarette or e-cigarette liquid.
8.4. Seth Kasten: We can use these chambers to study whether nicotine free e-vapors of different flavors have any adverse health concerns. 
8.5. Abhijit Ghosh: E-vapor and smoke induced rodent models of diseases will help us develop better therapeutic agents for these diseases. 
8.6. Jon Eliason: Don't forget that operating the cigarette lighting device involves a heating element that can be extremely hazardous. You should check with your fire marshal to ensure your lab space has the appropriate safety requirements.  
   

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.


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.
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