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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  NO
Can you record movies/images using your own microscope camera? (Y/N) NO
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include 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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)

2.3, 3.3, 4.2, 5.5, 6.5, 6.6


4. 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.)

5.5, 6.6  it is not “difficult” but you have to develop a feeling for these procedures.

5. Will the filming need to take place in multiple locations? (Y/N)

NO (only in three laboratories which are next door to each other).


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

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

1.1. Amelie Tsoutsoulopoulos: The screening of airborne particles concerning their acute pulmonary cytotoxicity by exposing cultivated human lung cells at the ALI using this in vitro exposure system can help to reduce animal experiments [1].
1.1.1. INTERVIEW

1.2. Amelie Tsoutsoulopoulos: The main advantage of this exposure system is the radial aerosol distribution concept, leading to a homogenous distribution and deposition of the particles onto the cells [1].
1.2.1. INTERVIEW





Section - Protocol
2. Seeding of Cells onto Microporous Membranes in Cell Culture Inserts
2.1. Before seeding the cells, add 2.5 milliliters of tempered growth medium to each well of a 6-well plate [1]. Place the cell culture inserts without cells carefully inside the wells and add 1 milliliter of growth medium to every cell culture insert [2]. Incubate the plates for 30 minutes at 37 degrees Celsius and 5% carbon dioxide [3].
2.1.1. Talent adds medium into each well of a plate.
2.1.2. Talent places cell inserts into the wells, and then adds medium.
2.1.3. Talent places the plate into an incubator.
2.2. After trypsinization of cells, dilute 100 microliters of the cell culture suspension in a cup filled with 10 milliliters of isotonic solution. Tilt the cup slowly without shaking [1]. On a cell counter, determine the number of viable cells per milliliter and cell viability based on the cell-specific measurement parameters of A549 (pronounce as A-five-four-nine) cells [2].
2.2.1. Talent shows the cell suspension in a tube, and transfers 100 microliters of the cell culture into another solution.
2.2.2. Talent operates on the cell counter. (Author Comment: The cup was slowly tilted right before the measurement on the cell counter.)
2.3. After tempering of the plate [1], aspirate the medium within the cell culture inserts and seed 1 milliliter of A549 cells with a density of 3 x 105 cells per milliliter in each cell culture insert [2]. Distribute the cell suspension by gentle rocking [3], and incubate for 24 hours [4].
2.3.1. Talent takes out the plate from an incubator.
2.3.2. CU: Talent removes medium and adds cell culture into the inserts. Important Step
2.3.3. Talent gently rocks the plate.
2.3.4. Talent places the plate into an incubator.
3. Pressing of Test Substances 
3.1. Set the pressing time via the time control on the front side of the press [1]. Open the compressed air supply at the compressed air valve. Using the pressure regulator on the front side of the press, set the compressed air pressure to approximately 2 bar [2]. 
3.1.1. Talent sets the pressing time.
3.1.2. Talent opens the air supply and adjusts the pressure, with view of the pressure meter.
3.2. Pull out the drawer, press the Press button [1] and read the pressing pressure on the digital pressure switch [2]. 
3.2.1. Talent pulls out the drawer, and presses the press button.
3.2.2. CU: Shot of the pressing pressure.
3.3. Fill the substance container with a small amount of the test substance. Insert the plunger into the substance container [1] and turn it slightly back and forth to evenly distribute the powder in the container [2]. 
3.3.1. Talent fills the substance container, and inserts the plunger. Important Step
3.3.2. CU: Talent turns the plunger back and forth to distribute the powder. Important Step
3.4. Place the substance container with the plunger in the drawer and press the Press button. Open the drawer and remove the plunger [1].
3.4.1. Talent places the container with the plunger in the drawer, presses the press button, and removes the plunger.
3.5. Amelie Tsoutsoulopoulos: A critical step is the pressing of test substances that have to be sufficiently compressed to a powder cake within the substance container in order to enable stable particle exposures [1].
3.5.1. INTERVIEW
4. Leakage Test of the Radial Flow System
4.1. Remove the inlet adapter and the condensate reflector from the aerosol guiding module [1]. Close the three aerosol feeding bores in the aerosol guiding module with plugs and the medium supply connections at the sampling module with dummy flaps [2]. 
4.1.1. Talent removes adapter and reflector.
4.1.2. Talent closes three bores in the module.
4.2. Connect the vacuum lines with the tube connector of the aerosol guiding module [1]. Use the hand wheel to close the module [2] and measure the value of the flow controllers [3]. A couple minutes after closing, the values decrease below 5 milliliters per minute [4].
4.2.1. Talent connects the vacuum lines with the tube connector.
4.2.2. Talent closes the module.
4.2.3. CU: Talent shows the value of flow controllers. Important Step
4.2.4. CU: Talent shows the value of the flow controllers < 5 mL/min.
5. Aerosol Generation
5.1. Start the aerosol generator software. If the substance scraper is not in the lowest position, press the button Homing Mode [1].
5.1.1. SCREEN: Talent starts the software, and presses the homing mode.
5.2. Place the substance container with the pressed test material upside down over the substance scraper. Ensure that the glass of the substance container faces the front [1]. Place the locking plate in the slot over the substance container and tighten the black screw [2].
5.2.1. Talent places a container upside down over the scraper.
5.2.2. Talent places a plate in the slot over the container, and tightens.
5.3. Change the values for Feed and Rotation to the desired settings. Use the downward arrows to push down the slide with the substance container [1] until the substance scraper is near the pressed substance [2].
5.3.1. SCREEN: Talent changes values, and presses the downward arrows.
5.3.2. CU: Shot of the substance scraper near the pressed substance.
5.4. Open the compressed air supply to the aerosol generator with a tap of the mass flow controller [1] and start the aerosol generation by clicking on the Start button. Set the Feed rate to 15-20 millimeters per hour to avoid long waiting times [2]. 
5.4.1. Talent opens the air supply.
5.4.2. SCREEN: Talent clicks on the start button, and sets the feed rate.
5.5. Control the correct particle generation by observing the fine dust cloud with a small flashlight positioned from below behind the glass tube of the Elutriator [1].
5.5.1. CU: Talent uses a flashlight, and then shot of the fine dust cloud. Important Step
6. Exposure Experiments 
6.1. Start the medium supply with pre-heated exposure medium and fill the sampling modules until [1] the downpipes are covered while the module is open [2].
6.1.1. Talent fills the modules with medium.
6.1.2. CU: Shot of the downpipes are covered.
6.2. Insert blind cell culture inserts into the exposure module [1]. Pump the exposure medium down until the downpipes are covered with medium and the lower side of the inserts are in contact with medium [2].
6.2.1. Talent inserts insets into the module.
6.2.2. CU: Shot of the downpipes covered with medium, and the inserts in contact with medium.
6.3. Start the aerosol generator, close the exposure module and connect the exposure module to the exposure module outlet of the aerosol generator [1]. 
6.3.1. Talent starts the aerosol generator, closes the module and connects it to the outlet of aerosol generator.
6.4. Thirty minutes after the lead time, seal the exposure module outlet of the elutriator with a rubber plug and remove the blind inserts. Refill the exposure medium [1] until the downpipes are covered with medium [2].
6.4.1. Talent seals the module outlet, removes blind inserts, and fills medium.
6.4.2. CU: Shot of the downpipes covered with medium.
6.5. Remove the cell culture inserts from the 6-well plates with the help of tweezers [1]. Pour the growth medium carefully from the cell culture inserts off by toppling the inserts and use a pipette to aspirate and discard the residual liquid [2]. 
6.5.1. Talent removes inserts.
6.5.2. Talent removes the medium from the inserts. Important Step
6.6. Place the inserts in the exposure chambers of both the exposure and clean air modules [1]. Close the modules and start the exposure experiments by connecting the exposure module to the exposure module outlet of the aerosol generator and the clean air module to the carrier gas supply simultaneously [2]. 
6.6.1. Talent places the inserts in the modules.
6.6.2. Talent closes the modules and connects them to the generator. Important Step
6.7. After completion of the experiment, disconnect the exposure and clean air modules and seal the exposure module outlet [1]. Stop the compressed air supply and the aerosol generator by clicking on the Stop button [2]. 
6.7.1. Talent disconnects the exposure and modules and seals outlet.
6.7.2. SCREEN: Talent clicks on the stop button.
6.8. Open the exposure and clean air module and use tweezers to transfer the cell culture inserts to the prepared post-incubation 6-well plates [1]. Incubate the 6-well plates as well as the unexposed cell culture inserts for 24 hours at 37 degrees Celsius and 5% carbon dioxide at the air-liquid interface [2]. 
6.8.1. Talent opens the module, and transfers the inserts to plates.
6.8.2. Talent places the plates into an incubator. (Author Comment: I labelled the 6-well plates… I don't know, if you can see the labelling in the video… just for your information: TS = test substance and CA = clean air)
7. [bookmark: _GoBack]Cell Viability
7.1. Twenty-four hours after exposure, insert the cell culture inserts in the new prepared 6-well plates [1]. Add 1 milliliter of the fresh-prepared WST-1 (pronounce as W-S-T-one) solution to each cell culture insert [2].
7.1.1. Talent inserts the inserts in the plates.
7.1.2. CU: Talent adds solution to each insert.
7.2. Rock the plates carefully in order to distribute the solution homogenously on the cells [1]. Incubate the 6-well plates with the cell culture inserts for 1 hour at 37 degrees Celsius and 5% carbon dioxide [2].
7.2.1. Talent rocks the plates.
7.2.2. Talent places the plates into an incubator.
7.3. After that, transfer 100 microliters of the supernatant in triplicates from each 6-well to a 96-well plate [1]. Using a microplate reader, measure the absorbance at 450 nanometers with a reference wavelength of 650 nanometers [2].
7.3.1. Talent transfers supernatant into a 96-well plate. (Author Comment: I labelled this 96-well plate, too. Again, TS = test substance, CA = clean air)
7.3.2. Talent measures on a microplate reader.







Section – Results
8. Results: Viability Data
8.1. The CULTEX RFS (pronounce as R-F-S) is a specially designed modular in vitro exposure system that enables the direct and homogenous exposure of cells to airborne particles at the air liquid interface [1]. 
8.1.1. Figure 1 – Video editor: Show the ALI exposure only.
8.2. Exposure of cells to clean air led to no decrease of cell viability over time [1].
8.2.1. Figure 4
8.3. The exposure system was successfully validated and established as a prediction model for acute inhalation hazards of the tested compounds. Exposure of A549 (pronounce as A-five-four-nine) cells to different test substances that exhibited no, medium or a strong toxicity [1].
8.3.1. Figure 5 – Video editor: Emphasize the left, the middle, and the right graph one by one when VO says no; medium; or a strong toxicity.















Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
9.1. [bookmark: _Hlk19971930]Amelie Tsoutsoulopoulos: Please ensure that you strictly keep the time frames, that is the incubation times, the lead time of particle generation and the particle deposition times [1]. 
9.1.1. INTERVIEW
9.2. Amelie Tsoutsoulopoulos: This exposure method is primarily designed for the particle exposure of cells, but can be extended to the exposure of liquid aerosols and gases by adapting the aerosol generation method [1].
9.2.1. INTERVIEW
9.3. Amelie Tsoutsoulopoulos: This screening method enables the qualitative assessment of inhalable particles regarding their acute inhalation toxicity in vitro, thereby reducing animal testing that would normally provide this toxicological assessment [1]. 
9.3.1. INTERVIEW
9.4. Amelie Tsoutsoulopoulos: Don't forget that working with toxic test substances can be extremely hazardous and precautions such as wearing gloves or masks should always be taken while handling such compounds [1].
9.4.1. INTERVIEW
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