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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N 
2. Does your protocol include software usage? N
3. Which steps from the protocol section below will viewers benefit most from having filmed? 2.5, 3.5, 3.7, 3.8
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? No single most difficult step. It is most difficult and important to check for reproducibility throughout the procedure.
5. Will the filming need to take place in multiple locations? N

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

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

1.1. Jae-Seong Yi: We present a test protocol that complies with the OECD guidelines for inhalation toxicity testing for single- and multiple-concentration exposure. [1]
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Jae-Seong Yi: The multiple-concentration inhalation chamber, which can test up to four exposure concentrations at once, will be more economical for small research institutes. [1]
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.3. 

Section - Protocol
2. Single-Concentration Exposure Chamber Testing with 0.1 wt% NaCl
2.1. To begin testing a single-concentration chamber, [1] seal the chamber and check it for leaks at 500 and -500 pascals-gauge (pah-skalls geyj /pɑˈskɑlsˌgeɪʤ/) for 30 minutes each. [2-TXT] Then, set the clean air temperature to 23 degrees Celsius and 45% relative humidity. [3]
2.1.1. LAB MEDIA: Figure 2A (left diagram of Figure 2: single-concentration exposure chamber)
2.1.2. WIDE: Talent finishes pressurizing the single-concentration chamber and applies some soapy water to a potential leak area. TEXT: See text for chamber schematics
2.1.3. MED: Talent sets the clean air temperature to 23 °C and the humidity to 45% on the touchscreen.
2.2. Start flowing clean air through the aerosol inlet and the sheath at 48 and 20 liters per minute, respectively. Set the exhaust pressure differential (dih-fuh-ren-shul /ˌdɪ fəˈrɛn ʃəl/) to -100 pascals (pah-skalls /pɑˈskɑls/). [1]
2.2.1. MED: Talent uses the touchscreen to start flowing clean air through the aerosol inlet at 48 L/min and through the sheath at 20 L/min while maintaining an exhaust pressure of -100 Pa.
2.3. Once the flow has stabilized, measure the flow velocities at three randomly selected ports from each level to confirm that the flow is uniform. [1] The flow rate should be about 1 liter per minute. [2] Repeat the measurements twice more. [3-TXT]
2.3.1. MED: Talent connects a mass flow meter to one of the port nozzles and watches the mass flow meter readout as the measurement is taken.
2.3.2. CU: A close-up view of the mass flow meter readout showing a flow rate of about 1 L/min.
2.3.3. MED: Talent connects the mass flow meter to another port nozzle on the same stage level as the first port nozzle. TEXT: Perform all measurements 3x
2.4. Next, stop the air flow and load a 0.1 percent-by-weight sodium chloride solution into the aerosol generation system. [1] Start aerosol generation at 20 liters per minute with clean air as the carrier gas. Dilute the aerosol with 28 liters per minute of clean air. [2-TXT]
2.4.1. MED: Talent fills the atomizer with 0.1 wt% NaCl solution and closes the atomizer.
2.4.2. MED: Talent uses touchscreens to start aerosol generation with 20 L/min of aerosol combined with another 28 L/min of clean air. TEXT: Total flow at aerosol inlet: 48 L/min
2.5. Set up a particle size measurement system and randomly select three ports from each level of the chamber. [1-TXT] Measure the particle size distribution at each selected port three times. [2]
2.5.1. MED: Talent sets the sheath air flow rate for the DMA to 10 L/min. TEXT: See text for particle size measurement system details
2.5.2. MED: Talent connects the SMPS to a port nozzle and starts taking the measurement.
2.5.3. MED: Talent disconnects the SMPS from a port nozzle, connects it to another port nozzle above/below the first port nozzle, and starts acquiring another measurement.
3. Multiconcentration Exposure Chamber Testing with 0.1 wt% NaCl
3.1. To begin setting up a multiconcentration chamber, [1] check it for leaks and set the clean air supply to 23 degrees Celsius and 45% relative humidity. Set the exhaust to maintain a differential pressure of -100 pascals. [2]
3.1.1. LAB MEDIA: Figure 2B (multiconcentration exposure chamber) Video Editor: Please see Figure2_r2.tif
3.1.2. MED: Talent sets the clean air supply for a multiconcentration chamber to 23 °C and 45% RH, and then sets the exhaust pressure to -100 Pa.
3.2. Then, connect a clean air supply to a port in the top compartment [1] and begin flowing clean air through the compartment at 11 liters per minute. [2]
3.2.1. MED: Talent connects a clean air line to a port nozzle on the top stage (the clean air control stage).
3.2.2. MED: Talent sets the clean air flow to 11 L/min.
3.3. Once the flow has stabilized, measure the flow velocity at each available port of the top compartment 3 times. Repeat this process for the other three compartments. [1]
3.3.1. MED: Talent connects the mass flow meter to one of the ports on the top stage, watches the reading on the flow meter, and then disconnects the flow meter and moves it to another port on the same stage.
3.4. Then, load a 0.1 percent-by-weight sodium chloride solution into the aerosol generator. [1] Configure the aerosol dilution system to produce an aerosol flow at 11 liters per minute. [2]
3.4.1. MED: Talent pours a 0.1 wt% solution into the aerosolizer and closes the aerosolizer.
3.4.2. MED: Talent sets the aerosol system to generate an aerosol flow of the appropriate concentration at 11 L/min.
3.5. Connect the aerosol inlet to the top compartment, wait for the flow to stabilize, and randomly select six ports from that compartment. [1] Measure the particle size distribution at each of those ports three times using the particle size measurement system. [2]
3.5.1. MED: Talent connects the aerosol line to a port nozzle on the top stage.
3.5.2. WIDE: Talent sets the sheath air flow on the DMA to 10 L/min, connects the SMPS to a port on the top stage, and then starts the particle measurement.
3.6. Repeat this process for each compartment. Flush the compartments with clean air for 30 minutes when complete. [1] Then, connect a clean air inlet to the top compartment and flow clean air through it at 11 liters per minute. [2]
3.6.1. MED: Talent disconnects the aerosol inlet from the top stage and connects it to a port on the next stage.
3.6.2. MED: Talent connects the clean air line to the top compartment and sets it to 11 L/min.
3.7. Configure the aerosol dilution system for low-concentration and high-concentration aerosol flows at 11 liters per minute. [1] Connect the low-concentration line to the second-highest compartment and the high-concentration line to the bottom compartment. [2]
3.7.1. MED: Talent sets the aerosol dilution system for an undiluted flow and a low-concentration flow at 11 liters per minute.
3.7.2. WIDE: Talent connects the low-concentration line to the low-concentration stage and connects the high-concentration line to the high-concentration stage.
3.8. Wait 10 minutes for the flows to stabilize. Then, randomly select one port from each of the three compartments [1] and measure the aerosol concentration at the selected ports fifteen times each to check for cross-contamination. [2]
3.8.1. MED: Talent connects the SMPS to the clean air control stage and starts acquiring a concentration measurement.
3.8.2. MED: Talent disconnects the SMPS from the low-concentration stage, connects it to the high-concentration stage, and starts acquiring a concentration measurement.


Section – Results
4. Results: Flow and Particle Concentration Uniformity 
4.1. [bookmark: _GoBack]Both the single-concentration and [1] multiconcentration exposure chambers [2] showed good flow uniformity (yoo-nih-for-mit-ee /ˌjuː nɪˈfɔːr mɪt i/) [3] at each horizontal level of the chamber. [4] The normalized flows were close to the values calculated during modeling of the system. [5]
4.1.1. LAB MEDIA: Figure 6 and Table 2 – Video Editor: Please use Figure6_r1.tif and Figure6_r2.tif for 6A and 6B, respectively. During “single-concentration”, emphasize 6A and highlight the ‘Single Concentration’ section of Table 2.
4.1.2. LAB MEDIA: Figure 6 and Table 2 – Video Editor: During “multiconcentration”, emphasize 6B and highlight the ‘Multi concentration’ section of Table 2.
4.1.3. LAB MEDIA: Figure 6 and Table 2 – Video Editor: Highlight the black line in each graph (the experimental data).
4.1.4. LAB MEDIA: Figure 6 and Table 2 – Video Editor: While continuing to highlight the black line, also highlight the x-axis labels and title on both graphs (1-4 and ‘Stage’).
4.1.5. LAB MEDIA: Figure 6 and Table 2 – Video Editor: Return to highlighting just the black line in each graph. At the start of “the values…”, also highlight the blue line in each graph (showing the theoretical data).
4.2. Good flow uniformity was also observed vertically in the single-concentration chamber. [1] The multiconcentration chamber has only one level of ports per compartment, so direct vertical uniformity measurements were not applicable. [2]
4.2.1. LAB MEDIA: Figure 7 and Table 3 – Video Editor: Emphasize the black line in the graph (the experimental data).
4.2.2. LAB MEDIA: Figure 2 – Video Editor: Emphasize 2B. During “only one…compartment”, further emphasize the alternating aqua and purple segments at the center of 2B (representing four distinct compartments).
4.3. The particle concentration was also uniform horizontally for both chambers [1] and was uniform vertically for the single-concentration chamber. [2]
4.3.1. LAB MEDIA: Figure 8 and Table 4 – Video Editor: Please use Figure8_r1.tif and Figure8_r2.tif as 8A and 8B, respectively. Highlight the black line in each graph in Figure 8 and the ‘Average Concentration’ columns in Table 4.
4.3.2. LAB MEDIA: Figure 9 and Table 5 – Video Editor: Highlight the black line in the graph.
4.4. The aerosol concentrations in different compartments of the multiconcentration chamber [1] showed relatively little variation across 15 measurements, indicating minimal cross-contamination between compartments. [2]
4.4.1. LAB MEDIA: Figure 10 and Table 6 – Video Editor: On “different…”, emphasize the ‘(High)’, ‘(Low)’, and ‘(Fresh air Control)’ text in the x-axis of Figure 10.
4.4.2. LAB MEDIA: Figure 10 and Table 6 – Video Editor: During “showed…measurements”, highlight the error bars around the ‘High’ and ‘Low’ data points in Figure 10.


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Jae-Seong Yi: It is important to check for reproducibility throughout the procedure, especially during the experimental cross-contamination test. [1]
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Video Editor: Please see shots 2.5.3 and 3.8.2 for representative visuals for taking multiple measurements.
5.2. Jae-Seong Yi: Performance evaluation tests can be extended by comparing the experimental results to computational fluid dynamics modeling of the chamber system. [1]
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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