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Author Questionnaire 

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 39


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Daniel Rosenkranz: The versatile dual-inlet sample introduction system can be used to accurately characterize nanoparticle size and mass using three independent analysis modes within one analytical measurement [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Daniel Rosenkranz: The dual-inlet setup uses readily available laboratory components and allows the calibration, nanoparticle characterization, and cleaning of the setup while the ICP-MS instrument is running [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator on Camera

1.3. Daniel Rosenkranz: Demonstrating the procedure with me will be Phillip Reichardt, a Scientific Member and Technical Assistant from the laboratory [1][2].

1.3.1. INTERVIEW: Author saying the above
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera




Protocol
2. Dual-Inlet Sample Introduction Setup Assembly 
2.1. To set up the microdroplet transport unit, use clamps to attach a demountable quartz torch with the injector tube removed to a laboratory stand with a torch inlet [1].
2.1.1. WIDE: Talent clamping torch to stand
2.2. Use an adapter to connect a 30-centimeter-long conductive and flexible silicone tube to the exit end of the torch [1] and stretch a piece of flexible silicone tubing over the remaining vertical metal connection to connect the downward end of the silicone tubing to the T-piece connector unit [2].
2.2.1. Tube being connected to torch Videographer: Important step
2.2.2. Tubing being stretched over connection/tubing being connected to unit Videographer: Important step
2.3. Then use closed-end gas connectors to block the torch plasma and auxiliary gas inlets [1] and use an appropriate gas connector to connect a helium gas line to the torch via its cooling gas inlet [2].
2.3.1. Talent placing connector onto inlet(s)
2.3.2. Talent connecting gas line to torch
2.4. To set up the conventional sample introduction system, combine an inductively coupled plasma mass spectrometer spray chamber with a pneumatic nebulizer [1] and use a clamp to connect the spray chamber outlet to the male ball joint of the T-piece connector [2].
2.4.1. Talent inserting PN into chamber Videographer: Important/difficult step
2.4.2. Outlet being connected to ball joint Videographer: Important/difficult step
2.5. To connect the microdroplet generation and microdroplet generation control units, insert the microdroplet generator head into the sample inlet end of the torch [1] and connect the power supply to the microdroplet generator control unit [2].
2.5.1. Talent inserting head into sample inlet
2.5.2. Talent connecting power supply
3. Multi-Mode Nanoparticle Sample Measurement 
3.1. To prepare the microdroplet generator control unit for multi-mode nanoparticle sample measurement, turn on the power supply of the microdroplet generator control unit [1] and click Start to start the control unit [2].
3.1.1. WIDE: Talent turning on power supply
3.1.2. Talent clicking start, with monitor visible in frame
3.2. Then click Global Settings and click the right graphical button to select the triple pulse mode [1].
3.2.1. Global settings being clicked on screen, then triple pulse mode being selected
3.3. To prepare the microdroplet generator unit, click On-Off to start the microdroplet generator [1] and fill the sample vessel with the sample solution to be measured [2].
3.3.1. Talent clicking on/off
3.3.2. Talent filling vessel
3.4. Connect the sample vessel to the microdroplet generator unit [1] and connect a 10-milliliter syringe to the syringe port on the sample container vessel [2].
3.4.1. Talent connecting vessel to unit
3.4.2. Talent connecting syringe
3.5. Depress the syringe plunger until a constant liquid stream is observed coming out the microdroplet generator head [1].
3.5.1. Plunger being depressed/stream leaving head Videographer: Important step
3.6. After 10 seconds, remove the syringe [1] and place the microdroplet generator unit into the focus zone of a CCD (C-C-D) camera connected to a PC or laptop [2-TXT].
3.6.1. Talent removing syringe
3.6.2. Talent placing unit in camera focus area TEXT: CCD: charge-coupled device
3.7. To observe droplet formation, initiate the CCD camera software [1] and click Start to obtain a live view of the droplets [2].
3.7.1. Talent starting camera software, with camera screen visible in frame Videographer: Important step
3.7.2. Start being clicked Videographer: Important step
3.8. Place the microdroplet generator head onto the inverted torch on the dual-inlet sample introduction system [1] and measure repeated multi-point calibrations to validate both the microdroplet generator and pneumatic nebulizer for each element of interest [2].
3.8.1. Talent placing head into torch
3.8.2. Calibration being measured on screen
3.9. Load the selected ionic standard solution into the sample vessel as demonstrated [1] and add an appropriate diluted acid solution via the pneumatic nebulizer [2].
3.9.1. Talent adding solution to vessel, with standard container visible in frame
3.9.2. Talent adding acid to PN, with acid container visible in frame
3.10. Start the measurement of the inductively coupled plasma mass spectrometer system in time resolved mode [1].
3.10.1. Talent starting measurement, with monitor visible in frame
3.11. After 120 seconds, click On-Off to stop the microdroplet generator [1] and replace the acid solution with the ionic standard [2].
3.11.1. Talent clicking On/Off
3.11.2. Talent adding standard to PN, with standard container visible in frame
3.12. After 330 seconds, replace the standard solution with fresh dilute acid solution [1] and remove the microdroplet generator unit from the setup [2].
3.12.1. Talent adding acid to PN, with acid container visible in frame
3.12.2. Talent removing unit
3.13. Exchange the sample vessel of the microdroplet generator unit with a vessel containing a diluted acid solution [1] and purge the unit with 10 milliliters of air for 30 seconds as demonstrated [2].
3.13.1. Talent placing vessel of acid into generator Videographer: Important/difficult step
3.13.2. Plunger being depress/liquid leaving unit head Videographer: Important/difficult step
3.14. Then add the nanoparticle sample solution to the sample vessel [1] and analyze the nanoparticle droplets as demonstrated at 510 seconds for 300 seconds [2].
3.14.1. Talent adding solution to vessel, with solution container visible in frame
3.14.2. Talent clicking Start
3.15. At 810 seconds, click On-Off and replace the dilute acid solution at the pneumatic nebulizer with the nanoparticle sample [1] and measure the sample for 300 seconds [2].
3.15.1. Talent adding sample to PN, with sample container visible in frame
3.15.2. Talent clicking Start
3.16. After 1200 seconds, clean the microdroplet generator unit as demonstrated [1].
3.16.1. Talent adding acid to sample vessel, with acid container visible in frame




Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? 
2.2., 2.4., 3.5., 3.7., 3.13.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4., 3.13.


Results
4. [bookmark: _Hlk27388131]Results: Representative Droplet Size Analysis and Validation

4.1. The microdroplet generator droplet formation, including the droplet size [1], is characterized before initiating the experiment [2].

4.1.1.  LAB MEDIA: Figure 3 Video Editor: please emphasize droplet measurement in Figure 3B
4.1.2. LAB MEDIA: Table 3 Video Editor: please emphasize NP size data column

4.2. After the setup assembly and droplet size determination, both injection systems are validated with ionic standards [1].

4.2.1. LAB MEDIA: Figure 4

4.3. An accuracy of r-squared greater than 0.99 can be achieved with both injection systems for all of the investigated elements [1].

4.3.1. LAB MEDIA: Figure 4 Video Editor: please emphasize r-squared values in both graphs

4.4. For these representative silver samples, the first linear range can be observed between 0 and 0.5 femtograms/event [1] and the second between 0.5 and 0.8 femtograms/event [2].

4.4.1. LAB MEDIA: Figure 4 Video Editor: please emphasize blue and yellow data lines between 0 and 0.5
4.4.2. LAB MEDIA: Figure 4 Video Editor: please emphasize blue and yellow data lines from 0.5 to end of data lines

4.5. In contrast, the first linear range for cerium is between 0 and 0.25 femtograms/event [1] and the second is between 0.25 and 3 femtograms/event [2].

4.5.1. LAB MEDIA: Figure 4 Video Editor: please emphasize pink data lines between 0 and 0.25
4.5.2. LAB MEDIA: Figure 4 Video Editor: please emphasize pink data lines from 0.25 to end of data lines

4.6. The linear range for the pneumatic nebulizer for the measured concentrations appears to be higher, likely related to the difference of introduced mass into the inductively coupled plasma mass spectrometer per detection event [1].

4.6.1. LAB MEDIA: Figure 4 Video Editor: please emphasize PN graph

4.7. The microdroplet generator injects a constant absolute quantity in a low volume per drop and detection event, resulting in a lower detected mass compared to the introduction of samples with the pneumatic nebulizer [1].

4.7.1. LAB MEDIA: Figure 4 Video Editor: please emphasize MDG graph

4.8. After a successful validation, the particle size and number concentration of cerium dioxide nanoparticles can be determined [1].

4.8.1. LAB MEDIA: Figure 5 Video Editor: please emphasize data lines or no animation

 





Conclusion
5. Conclusion Interview Statements
5.1. Daniel Rosenkranz: Be sure to handle the microdroplet generator unit carefully during the attachment and the cleaning of the dual-inlet setup [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.8., 3.10., 3.13., 3.15.) 
5.2. Daniel Rosenkranz: It is also possible to use this system to analyze nanoparticle-like systems, such as cells, micelles, or lipid carriers, to quantify the particle load and to identify changes in particle behavior [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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