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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most visually important? 
n/a
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
5. Will the filming need to take place in multiple locations (greater than walking distance)? 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. Wafa T. Al-Jamal: Microfluidics is an emerging technique for preparing liposomes of a tunable nanoparticle size and with a greater reproducibility and scalability [1].

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

1.2. Wafa T. Al-Jamal: This protocol enables the continuous, high-throughput production of low temperature-sensitive liposomes for co-loading with a chemotherapeutic drug, such as doxorubicin, and a fluorescent dye, such as indocyanine green [1]. 

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

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

1.3. Calvin C.L. Cheung: LTSL preparation primarily uses a bulk top-down approach, such as lipid film hydration and extrusion. It remains challenging to prepare large and reproducible batches for clinical applications [1].

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

1.4. Calvin C.L. Cheung:  A major advantage of microfluidics is the ability to handle small liquid volumes with a high controllability in space and time while operating in a continuous and automated manner [1].

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

Introduction of Demonstrator (Said by you on camera):

1.5. Wafa Al-Jamal: Demonstrating the procedure with Calvin Cheung will be Guanglong Ma and Amalia Ruiz, post-doctoral researchers from my laboratory [1][2]. 

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

1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera



Section - Protocol
2. Equipment Setup
2.1. To assemble the syringe pumps, use the Pump to Pump network cable to connect the “To Computer” port of the secondary syringe pump to the “To Network” port of the master syringe pump [1].
2.1.1. WIDE: Talent connecting port to pump
2.2. [bookmark: _GoBack]Use the PC to Pump network cable to connect the “To Computer” port of the master pump to the “RS232 (R-S-two-three-two) Serial” port of the computer [1]. To assemble the staggered herringbone micromixer microfluidic device, use a nut and ferrule to connect tubing to each of the inlets and outlets of the device [2].
2.2.1. Talent connect port to port
2.2.2. Talent connecting tube to inlet or outlet of SHM
2.3. Then use a second nut and ferrule and a union assembly to convert the terminal of the tubing for both inlets to a female Luer [1]. 
2.3.1. Inlet being converted to female Luer
2.4. To set up the pump control software, use the “Setup” button of the syringe pump to assign the address of the master syringe pump and secondary syringe pump to “Ad 01” and “Ad 02”, respectively [1] and open the pump control software on the computer [2].
2.4.1. Talent pressing button/assigning address(es)
2.4.2. Talent opening software, with monitor visible in frame
2.5. The two syringe pumps should be detected automatically, followed by a beeping sound [1-TXT].
2.5.1. Talent checking that pumps are detected Videographer: Please capture beeping sound if possible; Video Editor: please include beeping sound if possible TEXT: Click Pumps and Search for pumps to update the connection as necessary 
2.6. Select HSW (H-S-W) Norm-Ject 5 cc Diameter = 12.45 to assign the diameter to 12.45 millimeters and set the Rate to 0.25 milliliters/mind for Pump 1 and 0.75 milliliters/minute for Pump 2 [1].
2.6.1. SCREEN: screenshot_1: 00:00-00:10
2.7. Set the Volume to any value above 5 milliliters and select the Infusion mode for both pumps [1].
2.7.1. SCREEN: screenshot_1: 00:11-00:14
2.8. Then click Set to confirm the settings [1].
2.8.1. SCREEN: screenshot_1: 00:14-00:15
3. Lysolipid-Containing Temperature-Sensitive Liposome (LTSL) Preparation
3.1. To prepare an LTSL10 (L-T-S-L-ten) or LTSL10-ICG (I-C-G) lipid mixture, use one 5-milliliter Luer lock syringe to withdraw 1 milliliter of lipid mixture [1-TXT] and one 5-milliliter Luer lock syringe to withdraw at least 3 milliliters of ammonium sulfate solution [2].
3.1.1. WIDE: Talent aspirating lipid mixture, with lipid mixture container visible in frame TEXT: ICG: indocyanine green
3.1.2. Talent aspirating (NH4)2SO4, with (NH4)2SO4 container visible in frame
3.2. Slide the barrel flange of the syringe to the syringe retainer of the pump to install the loaded syringes onto the syringe pumps in the upright position [1] and attach the plunger flange of the syringe to the pusher block of the pump [2].
3.2.1. Syringe being loaded
3.2.2. Flange being attached to pusher block  
3.3. Wrap the end of the heating tape to the syringe containing the aqueous solution [1] and wrap the other end of the heating tape and the temperature probe of the thermostat around the syringe containing the lipid solution [2-TXT].
3.3.1. Tape being wrapped around aqueous solution syringe
3.3.2. Tape being wrapped lipid solution syringe and thermostat TEXT: Practice w/ empty syringes
3.4. Connect the syringes containing the lipid mixture to the ethanol inlet [1] and connect the syringe containing the ammonium sulfate solution to the aqueous inlet [2].
3.4.1. Lipid mixture syringe being connected
3.4.2. Aqueous solution syringe being connected
3.5. Adjust the plunger position to remove any air bubbles from the syringes as necessary [1] and plug and unplug the heating tape in 10-second intervals until the temperature of the syringes reaches about 51 degrees [2].
3.5.1. Plunger being adjusted
3.5.2. Syringe(s) being heated
3.6. When the thermostat shows an appropriate temperature [1], click Run All in the pump control software to run the syringe pumps [2] and check that the fluid flow is free of air bubbles and any leakage [3].
3.6.1. Shot of thermostat showing temperature above 51 °C
3.6.2. Talent clicking Run All, with monitor visible in frame
3.6.3. Shot of fluid free of air bubbles 
3.7. Collect the liposome samples into a vial [1-TXT] and pause or stop the infusion when either syringe is almost empty [2].
3.7.1. Sample being collected into tube TEXT: TEXT: Discard initial 500 microliters from outlet
3.7.2. Shot of almost empty syringe/infusion being stopped
3.8. Anneal the collected liposome solutions in a 60-degree Celsius water bath for 1.5 hours [1] before transferring the solutions to dialysis tubes [2] for dialysis against 1 liter of 240 millimolar ammonium sulfate for at least 4 hours at 37 degrees Celsius [3-TXT].
3.8.1. Talent placing tube(s) into water bath
3.8.2. Talent adding solution to tube 
3.8.3. Solution being dialyzed 
3.9. Then store the purified liposomes at 4 degrees Celsius [1-TXT].
3.9.1. Talent placing tube(s) at 4 °C TEXT: Liposomes 5 mM phospholipid after dialysis
4. Remote Doxorubicin (DOX) Loading 
4.1. For remote loading of the liposomes by transmembrane pH gradient, load 25 milliliters of HBS (H-B-S) onto the top of a size exclusion chromatography column [1-TXT] and allow all of the eluent to flow through the column [2].
4.1.1. WIDE: Talent loading HBS to column, with HBS container visible in frame TEXT: HBS: HEPES-buffered saline
4.1.2. [bookmark: _Ref8315327]Buffer flowing out of column
4.2. Load 1 milliliter of dialyzed liposomes to the column [1]. When all of the lipid solution has passed through the column, add 1.5 milliliters of fresh HBS to the column [2].
4.2.1. Liposomes being added to column, with liposome container visible in frame
4.2.2. HBS being loaded onto column, with HBS container visible in frame
4.3. When all of the buffer has passed through the column, add 3 milliliters of fresh HBS to the column [1] and collect the eluate [2].
4.3.1. HBS being loaded onto column, with HBS container visible in frame
4.3.2. Eluate being collected
4.4. Next, add DOX (dox) solution at a 1:20 DOX-to-phospholipid molar ratio to 1 milliliter of buffer-exchanged liposome solution in a bijou vial [1] and place the vial in a 37-degree Celsius water bath for 1.5 hours [2].
4.4.1. Talent adding DOX to vial, with DOX and buffer-exchanged liposome containers visible in frame
4.4.2. Talent placing vial into water bath
4.5. After loading, purify the liposomes by size exclusion chromatography as just demonstrated [1].
4.5.1. Talent adding liposomes to column, with liposome container visible in frame
5. Laser Heating and Triggered Release
5.1. For laser heating-induced, trigger-release of the liposome contents, set the water bath to 37 degrees Celsius [1].
5.1.1. WIDE: Talent setting water bath to 37 degrees Celsius
5.2. When the temperature has stabilized, add 200 microliters of DOX-loaded liposomes to each well of a clear, 96-well plate [1] and place the plate in the water bath with the bottom submerged in the water [2].
5.2.1. Talent adding liposomes to well(s)
5.2.2. Talent placing plate into water bath
5.3. Then set the laser system current to 2.27 amps [1] and place laser system collimator 5 centimeters vertically above the surface of the 96-well plate [2-TXT].
5.3.1. Talent setting current
5.3.2. Talent placing collimator TEXT: i.e., energy flux = 0.5 W/cm2
5.4. Switch on the laser [1] and use a fiber optic temperature probe to monitor the temperature once a minute [2].
5.4.1. Talent turning on laser
5.4.2. Talent monitoring temperature with probe
5.5. At 5 and 10 minutes, aspirate 10 microliters of DOX-loaded liposomes from each well of the clear, 96-well plate [1] and add to 190 microliters of HBS to three individual wells of a black, 96-well plate [2]. 
5.5.1. Talent collecting liposomes from well
5.5.2. Talent adding HBS to well(s), with HBS container visible in frame
5.6. To assess complete drug release, mix 10 microliters of the liposomes with 170 microliters of HBS [1] and 20 microliters of 1% Triton X-100 detergent solution in three individual wells of black 96-well plate [2].
5.6.1. Talent mixing liposomes w/ HBS, with liposome and HBS containers visible in frame
5.6.2. Talent adding Triton X-100 to well(s), with Triton X-100 container visible in frame
5.7. Then measure the DOX fluorescence intensity on a plate reader [1].
5.7.1. Talent loading the plate onto plate reader


Section – Results
6. Results: Representative LTSL10 Characterization, Loading, and Photothermal Heat Triggering

6.1. [bookmark: OLE_LINK1]LTSL4 forms a gel-like viscous solution, illustrated by the large number of trapped air bubbles [1], while the preparation of LTSL10 results in the formation of a clear, non-viscous liquid [2].

6.1.1. LAB MEDIA: Figure 7A Video Editor: please emphasize LTSL4 image

6.1.2. LAB MEDIA: Figure 7A Video Editor: please emphasize LTSL10 image

6.2. Dynamic light scattering measurement of LTSL10 prepared at 51 degrees Celsius demonstrates the expected Z-Average diameter and dispersity, indicating the success of the experiment [1].

6.2.1. LAB MEDIA: Figure 7B Video Editor: please emphasize red data bar

6.3. When LTSL10 is prepared at 20 degrees Celsius, however, larger and more dispersed liposomes are obtained, resulting in a suboptimal product [1].

6.3.1. LAB MEDIA: Figure 7B Video Editor: please emphasize grey data bar

6.4. LTSLs prepared by the conventional method of lipid film hydration with extrusion demonstrate a DOX encapsulation efficiency of 50-80% [1], while annealing of the as-prepared results in a significant increase in DOX encapsulation efficiency to a mean of 85% [2], indicating the success of the remote loading of DOX and the presence of the transmembrane pH gradient [3].

6.4.1. LAB MEDIA: Figure 7C Video Editor: please emphasize LTSL4 (LF) and LTSL10 (LF) data bars
6.4.2. LAB MEDIA: Figure 7C Video Editor: please emphasize red LTSL10 data bar
6.4.3. LAB MEDIA: Figure 7C

6.5. The DOX release profile of LTSL10 has been determined to be temperature sensitive [1].

6.5.1. LAB MEDIA: Figure 7D Video Editor: please sequentially emphasize red and black square data lines

6.6. LTSL10 has a relatively broad phase transition with onset at 41.6 degrees Celsius that peaks at 42.6 degrees Celsius [1]. 

6.6.1. LAB MEDIA: Figure 8 Video Editor: please emphasize green LTSL10 data line

6.7. The efficiency of the ICG-loading is dependent on the initial ICG concentration [1] and the size and dispersity of the samples [2].

6.7.1. LAB MEDIA: Figure 9 Video Editor: please emphasize Figure 9B
6.7.2. LAB MEDIA: Figure 9 Video Editor: please emphasize Figure 9A

6.8. Further, LTSL10-ICG irradiation with a near-infrared laser induces photothermal heating [1], triggering the release of DOX [2].

6.8.1. LAB MEDIA: Figure 10 Video Editor: please emphasize red data line in Figure 10A
6.8.2. LAB MEDIA: Figure 10 Video Editor: please emphasize red data line in Figure 10B



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Calvin C.L. Cheung: When attempting this procedure, it is important to ensure a stable fluid flow, such that the mixing of the fluid and therefore the formation of the liposomes remains reproducible [1]. 
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 3.5, 3.6, 3.7)
7.2. Guanglong Ma: Liposome annealing and dialysis are two important steps for ensuring a stable liposomal formulation with a high loading capacity [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.3. Amalia Ruiz: In vivo testing can also be carried out to assess LTSL10 biodistribution, drug release, and anti-cancer activity [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.4. Wafa T. Al-Jamal: Our protocol can be used for the successful microfluidic production of cholesterol-free, lysolipid-containing, thermoresponsive liposomes for drug delivery applications [1].
7.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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