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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

2. Does your protocol include software usage? (Y/N) DLS software
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.)
2.4, 2.11, 3.4, 4.2, 4.6, 4.8
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. 
2.11. It is critical to make sure that the syringe is in the center, steady, and straight when dispensing the solution
5. Will the filming need to take place in multiple locations? (Y/N)
If yes, how far apart are the locations? Yes, different laboratories but in the same university/building. 


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.
 
Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Emma Pipó Ollé: The fabrication of lipid coated nanoparticles with the rapid injection method provides a stable drug delivery system for cancer therapy [1]

1.1.1. INT: Author says the above statement interview style

What is the main advantage of this technique?

1.2. Emma Pipó Ollé:  This technique is a simple, fast, scalable, and reproducible technique for nanoparticle fabrication that encapsulates various hydrophobic drugs. [1]

1.2.1. INT: Author says the above statement interview style


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

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Prasad Walke: This technique is applicable for fabricating diagnostic and therapeutic nanoparticles from hydrophobic materials that can be effectively used in several diseases conditions including cancer. [1]

1.3.1. INT: Author says the above statement interview style

Can this method be applied to any other systems?

1.4. Prasad Walke: This fabrication technique along with DLS can be used to study the nucleation and growth of hydrophobic materials such as lipids, proteins, polymers. [1]

1.4.1. INT: Author says the above statement interview style
 


Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Prasad Walke: Knowing the physico-chemical properties of your drug substance is critical before fabricating the nanoparticles. Also, be sure to use the correct concentrations of the coating lipids.  [1]

1.5.1. INT: Author says the above statement interview style

Why is visual demonstration of this method critical?

1.6. Prasad Walke Emma Pipó Ollé: Visual demonstration of this method critical for two reasons. The first, is due to the simplicity of fabrication technique and the second is that you will know what nanoparticle uptake inside the cell looks like.  This is important as it is how you identify successful delivery of the drug as nanoparticles.  [1]

1.6.1. INT: Author says the above statement interview style


































Section - Protocol
2. Nanoparticle Synthesis by Rapid Solvent Shifting Technique
2.1. To begin, dispense 2.4 milliliters of 250 micro-molar falcarindiol (“Fal-ca-rin-DI-ol”) stock solution dissolved in 70% ethanol in a scintillation vial. [1]
2.1.1. MED: Talent adds liquid to scintillation vial
2.2. Using a sample concentrator, evaporate the liquid fraction for approximately 4 hours to obtain dry falcarindiol.
2.2.1. MED: Talent places the sample into the sample concentrator and turns it on (Author Comment for 2.2 and 2.3: This could be written as a common statement. The sample concentrator consists of the block heater as the support and the gas.) (Editor: I’m not sure what the author means here, or what they’d like to show during the VO for 2.2 since they removed the shot. If 2.3.1 is long enough, I’d use it to cover the VO for 2.2 and 2.3)
2.3. [bookmark: _Hlk527378303]Then, insert the scintillation vial into a block heater. [1] Using the sample concentrator, deliver gas over the sample at room temperature to concentrate the sample. [1] 
2.3.1.  CU: Talent inserts the vial into a block heater [Shots 2.3.1 and 2.3.2 combined]
2.3.2. MED: Talent turns on the gas
2.4. Once dried, add the components shown here to the scintillation vial in a fume hood, making sure to clean the syringe with chloroform after adding each component to avoid cross contamination  [1-TXT]
2.4.1. Talent adds the listed components to the vial. TEXT: Lipid Coating Components (in Chloroform), 16.3 µL - 31.64 mM DSPC, 3.4 µL - 17.82 mM DSPE PEG 2000, 24 µL - 25 mM cholesterol, 6 µL - 4 mM DiI. 
2.5. Then, immediately close the vials containing the lipids so that the solvent does not evaporate and, thereby, modify the concentration. Wrap the vial with aluminum foil to protect DiI (“Di-I” and rhymes with “eye”) from light [1], and leave the sample overnight in the desiccator to evaporate the chloroform. [2]
2.5.1.  CU: Talent closes the vials Wrap the vial with aluminum foil to protect DiI from light.
2.5.2. MED: Talent closes the desiccator and leaves
2.6. The next day, dissolve the desiccated sample in absolute ethanol to make a final volume of 1.2 milliliters. This solution represents the organic phase. [1]
2.6.1. CU: Talent adds ethanol to the sample
2.7. Take a 12 milliliter glass vial and fill it with 9 milliliters of purified water. [1] Then, add a magnetic flea into the vial containing 9 milliliters of water. [2] Place the vial on a magnetic stirrer and stir at 500 rpms. [3]
2.7.1.  CU: Talent adds water to the vial
2.7.2.  CU: Talent adds flea to the vial
2.7.3. MED: Talent places vial on stir plate and turns on stirrer
2.8. Next, attach a 1 milliliter glass syringe to the dispensing system and slowly pull chloroform in out of the glass syringe at least 10 times.  Dispense the chloroform into its waste collector each time.  Cleaning the syringe with chloroform helps to avoid any contamination. [1-TXT] 
2.8.1. CU: Talent cleans syringe with chloroform TEXT: CAUTION: This must be done under a fume hood
2.9. Now, prime the syringe with ethanol. Priming replaces the old solvent, as well as removes any air bubbles. [1-TXT]
2.9.1. CU:  Talent primes the syringe with ethanol TEXT: CAUTION: This must be done under a fume hood
2.10. Using the syringe, aspirate 1 milliliter of the organic phase and insert the syringe into the glass vial, up to the middle of the 9 milliliter watermark. [1]
2.10.1. CU: Talent performs above step in the order listed.
2.11. Maintain it steady in the middle of the vial and inject the solution at 833 microliters/second by pressing the dispense button on the dispensing system. [1]
2.11.1. CU: Talent injects the solution into the vial as described
2.12. This generates 10 milliliters of 50 micro-molar lipid-coated nanoparticles of falcarindiol in 10% ethanol. [1]
2.12.1. MED: Talent picks up vial of nanoparticles
2.13. Prasad Walke: “This injection speed has been found to achieve the finest particles, al a narrow particle size distribution. It is critical to make sure that the syringe is in the center, steady, and straight when dispensing the solution.” [1]
2.13.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
2.14. Immediately after the injection, remove the vial from the stirrer and transfer the sample to a 50 milliliter round-bottom flask. [1] 
2.14.1. CU: Talent removes the magnetic flea and transfers the sample into a flask
2.15. Attach the flask to the rotary evaporator and evaporate 1 milliliter of the organic solvent at room temperature. Be cautions to avoid excess bubble formation. [1]
2.15.1. MED: Talent turns on the evaporator


3. Particle Suspension and Size Analysis using the DLS Technique
3.1. Transfer the nanoparticle suspension from the flask to another 12 milliliter glass vial. [1] Ensure that the volume is 9 milliliters, and then, split the sample in two 12 milliliter glass vials. [2]
3.1.1. MED: Talent transfers the suspension to a glass vial
3.1.2. CU: Talent splits the sample into 2 vials
3.2. Then, add 0.5 milliliters of ultrapure water in one of the vials and 0.5 milliliters of 10x phosphate-buffered saline in the other vial. [1] [2]
3.2.1. CU: Talent adds water to 1 vial and PBS to the other
3.2.2. CU: Talent removes 1 mL from each vial for the measurement
3.3. Turn on the digital light scattering instrument [1] and set the desired temperature to 20 degrees Celsius, until it stabilizes. [1] [2] Then, set the instrument parameters as shown here. [3-TXT]
3.3.1. MED: Talent turns on the DLS
3.3.2. [Added Shot]: Talent sets the temp to 20C (Editor: I believe this is an added shot, though the author notes aren’t clear. I believe that 3.3.1 and this new 3.3.2 were originally written as one action.)
3.3.3. MED Over the Shoulder: Talent enters the instrument parameters TEXT: DLS Settings, Data acquisition time = 4 s, Number of acquisitions = 30, Auto-attenuation function = On, The auto-attenuation time limits = 0
3.4. Fill the plastic cuvette with 1 milliliter of nanoparticle suspension [1] and start the measurement. Report the measured size depending on the solvent that was used [2].
3.4.1. MED: Talent adds suspension to cuvette 
3.4.2. [Added Shot]: Talent begins measurement (Editor: I believe this is an added shot, though the author notes aren’t clear. I believe that 3.4.1 and this new 3.4.2 were originally written as one action)
4. Cell Treatment and Imaging
4.1. Seed approximately 50,000 cells on sterile, number 1.5 coverslips, placed in 6-well plate to obtain a cell density of approximately 30%. [1] Then, add culture medium in order to have a final volume of 3 milliliters in each well. [2]
4.1.1. MED: Talent adds cells to the 6-well plate
4.1.2. CU: Talent adds media to each well
4.2. Incubate the cells for 24 hours under standard culture conditions. [1] The next day, add 3 microliters of the nanoparticle solution, for a final falcarindiol concentration of 5 micromolar. [2][3] Then, return the cells to the incubator for 24 hours.  [4]
4.2.1. MED: Talent places cells into the incubator
4.2.2. MED: Talent uncovers plate 
4.2.3. [Added Shot]: Talent adds solution to the wells (Editor: I believe this is an added shot, though the author notes aren’t clear. I believe that 4.2.2 and this new 4.2.3 were originally written as one action (uncover the plate and then add solution). Show these actions one-after-the-other during this VO to make them appear to be one action, or as close to one action as possible)
4.2.4. MED: Talent returns the plate to the incubator
4.3. After 24 hours of treatment, wash the cells twice with PBS and then fix them in 4% formaldehyde for 10 minutes at room temperature.[1]  
4.3.1. MED: Talent removes PBS from wells and adds formaldehyde
4.4. Following fixation, permeabilize the cells with 0.1% Triton X-100 for 30 minutes. [1]  Then, wash them twice with PBS and stain them with 250 microliters of 300 nano-molar DAPI (pronounced “dappy” and rhymes with “happy”) for 5 minutes, protected from light. [2] 
4.4.1. CU: Talent adds solution to the wells
4.4.2. CU: talent adds DAPI to samples
4.5. Place the coverslip onto a slide using a drop of PBS [1], turn to a 150x objective [2], and transfer the slide to the stage of a widefield fluorescence microscope equipped with an electron-multiplied CCD camera. [2] [3] Image cells using the EGFP LP channel. [4-TXT] 
4.5.1. CU: Talent adds a drop to the coverslip and places it onto the slide
4.5.2. [Added Shot]: Talent turns the objective to the 150x objective (Editor: The addition of this shot shifted the original 4.5.2 to be 4.5.3, and the original 4.5.3 to be 4.5.4. I’ve left the new numbers because the authors were consistant with the numbering in the VO above. However, I do not know how these 3 shots are slated)
4.5.3. MED: Talent places the slide on the microscope stage
4.5.4. MED Over the Shoulder: Talent images the cells TEXT: EGFP-LP = Enhanced Green Fluorescent Protein Long Pass
4.6.  [1]
4.6.1. MED: Talent places slide on the confocal microscope stage and turns to the proper objective (Author Comment: This was quite repetitive with 4.5.1 and 4.5.2 so we left it out)
4.7. Image Dil using an Argon laser at 514 nanometers and DAPI using a two-photon laser at 780 nanometers. [1]
4.7.1. CU: Film the slide as the light is changed from one to the other. 


Section – Results
5. Results: Uptake of Lipid-coated Nanoparticles  
5.1. Uncoated nanoparticles of falcarindiol formed in water and measured in PBS showed high polydispersity with PD index of 0.571. This value indicates broad and non-uniform distribution of particle sizes. In contrast, lipid-coated nanoparticles of falcarindiol, fabricated in this video, were of 74.1 nanometers with a polydispersity index of 0.182, indicating a relatively monodisperse and uniform distribution of particles sizes. [1]
5.1.1. LABMEDIA: Table 1 - Video Editor: Highlight the top row of the table with the first sentence and the bottom row with the 2nd sentence.
5.2. As a first observation of the nanoparticles inside the cells, epifluorescence microscopy images were acquired after 24 hours of treatment. The nanoparticles were visualized as white bright dots, and it could be hypothesized that nanoparticles were located inside the cells, surrounding the nucleus. [1]
5.2.1. LABMEDIA: Figure 4a
5.3. To verify that falcarindiol nanoparticles had entered the cells, confocal microscopy was performed on the cells as well. A large number of nanoparticles are shown here scattered in the cytoplasm in every cell. [1] These results show that nanoparticles act as a stable drug delivery system for falcarindiol. [2]
5.3.1. LABMEDIA: Figure 4c
5.3.2. LABMEDIA: Figure 4d



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity. 
6.1. Emma Pipó Ollé Prasad Walke: When attempting this procedure, it’s important to inject the solution at the right injection speed and concentration, keeping the syringe steady in the center to minimize the turbulent mixing of the components. (Step: 2.11) [1]
6.1.1. INT: Author says the above statement interview style
6.2. Emma Pipó Ollé: By following this procedure, the method can be used for any hydrophobic drugs or imaging agents to formulate therapeutic or diagnostic nanoparticles respectively, that could be used in various disease conditions such as cancer. [1]
6.2.1. INT: Author says the above statement interview style
6.3. Emma Pipó Ollé: This technique enabled more research to be conducted on the mechanism by which the nanoparticles get taken up by the cells, as well as live-cell imaging, and on studying the anticancer effect of the drug. [1]
6.3.1. INT: Author says the above statement interview style
6.4. Emma Pipó Ollé: Precaution needs to be taken when working with chloroform and formaldehyde during the protocol.  Working in a fume hood is required. [1]
6.4.1. INT: Author says the above statement interview style
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