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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most visually important? 
3.1.2., 4.7.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.1.2. is the most difficult aspect of this procedure and we plan to prepare viscous cargo solution to enable successful cargo centering.
5. Will the filming need to take place in multiple locations (greater than walking distance)? Y, 1 mile apart










Section - Introduction	Comment by Bridget Colvin: Authors: Each author is limited to a maximum of two Introduction statements.
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. Shreedevi Arun Kumar: This protocol can help maintain the stability of drugs or proteins that are especially useful for improving vaccine coverage through the use of polybubbles, which reduce cargo interactions with solvents [1].	Comment by Bridget Colvin: Authors: Shreedevi Arun Kumar will be introduced with this statement and does need to be introduced with a separate statement.

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

1.2. Shreedevi Arun Kumar: This novel technique could be used to improve vaccine coverage in developing countries, as vaccine functionality is often compromised due to inefficient transportation and storage practices [1].

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





Section - Protocol
2. Polybubble Formation
2.1. To fabricate the polybubbles, first use a 1-milliliter transfer pipette to add 800 microliters of 10% CMC (C-M-C) into a 0.92-milliliter of glass vial [1-TXT].
2.1.1. WIDE: Talent adding CMC to vial TEXT: CMC: carboxymethyl cellulose

2.2. To synthesize PCLTA (P-C-L-T-A), mix 1000 milligrams/milliliter of 14 kilodalton PCL (P-C-L) in 200 microliters DCM (D-C-M) [1-TXT]. 

2.2.1. Talent adding PCL to vial, with PCL and DCM containers visible in frame TEXT: PCLTA: polycaprolacyone triacrylate; DCM: dichloromethane

2.3. To synthesize PLGADA (P-L-G-A-D-A), mix 1000 milligrams/milliliter of 5 kilodalton PLGADA into 200 microliters of chloroform [1-TXT]. 

2.3.1. Talent adding PLGADA to vial, with PCL and chloroform containers visible in frame TEXT: PLGADA: poly (lactic-co-glycolic acid) diacrylate

2.4. Mix photoinitiator with the polymer mixture of interest at a 0.005:1 ratio [1-TXT] and load 200 microliters of the resulting solution into a 1-milliliter glass syringe [2] mounted onto a syringe pump connected to a dispensing stainless-steel tube with an inner diameter of 0.016 inch [3].

2.4.1. Photoinitiator being added to polymer, with photoinitiator container visible in frame TEXT: e.g., 2-hydroxy-4′-(2-hydroxyethoxy)-2-methylpropiophenone
2.4.2. Solution being loaded into syringe
2.4.3. Shot of syringe loaded in syringe pump

2.5. Using a micromotor to control the forward and backward motion of the polymer tube, inject the polymer into the 10% CMC in the glass vial to form the polybubbles [1] and cure the polybubbles under ultraviolet light at a 254-nanometer wavelength for 60 seconds at 2 Watts/square-centimeter [2].

2.5.1. Polymer being injected
2.5.2. Shot of vial under lamp,
2.5.3. [Split Shot] then UV light being turned on

2.6. Then flash freeze the polybubbles in liquid nitrogen for 30 seconds [1] and lyophilize the carriers overnight at 0.010-millibar vacuum and minus 85 degrees Celsius [2].

2.6.1. Polybubbles being being frozen
2.6.2. Polybubbles being lyophilized

3. Cargo Centering

3.1. For centering of the cargo of interest within a polybubble, mix the cargo with 5% CMC in a rotator overnight to increase the viscosity of the cargo [1] before manually injecting 2 microliters of the cargo mixture into the polybubble [2].

3.1.1. WIDE: Talent placing cargo onto rotator, with CMC container visible in frame
3.1.2. Cargo 
3.1.3. [Split Shot] being injected into polybubble Videographer comment: 4K Shots (Zoom in) Use take 5Videographer: Important/difficult step

3.2. When all of the cargo has been injected, re-cure, flash freeze, and lyophilize the injected polybubble as just demonstrated [1].

3.2.1. Talent placing polybubble under UV lamp Videographer comment: Use 2.5.2&2.5.3

3.3. The next morning, use forceps to separate the polybubble from the dried CMC [1] and wash the polybubble with deionized water to remove any residual CMC [2].

3.3.1. Polybubble being separated Videographer comment: 3.3.1&3.3.2 One shot
3.3.2. Polybubble being washed

3.4. Then cut the polybubble in half [1] and image the halves by confocal microscopy to ensure that the cargo is centered [2].

3.4.1. Polybubble being cut
3.4.2. Talent at microscope, imaging polybubble OR LAB MEDIA: Figure 4A
 
4. Small Molecule Cargo Release and Near Infrared (NIR) Polybubble Activation

4.1. For small molecule cargo release, incubate the polybubbles with centered acriflavine in 400 microliters of PBS at 37 degrees Celsius for the appropriate incubation length [1-TXT]

4.1.1 WIDE: Talent adding polybubbles with centered acriflavine to the vial
4.1.2 Talent placing the vial in an incubator at 37 °C 

4.2. At each experimental time point, collect the supernatant [1] and add 400 microliters of fresh PBS to the vial [2].

4.2.1. Supernatant being collected
4.2.2. PBS being added, with PBS container visible in frame
 
4.3. Then use a plate reader to quantify the fluorescence intensity of the collected supernatant [1].

4.3.1. Talent loading sample onto plate reader

4.4. For near infrared activation, mix the polymer solution with hydrophobicized gold nanorods at a 1:9 ratio [1] and add photoinitiator at 0.005:1 ratio [2].

4.4.1. Nanorods being added to solution, with polymer and nanorod containers visible in frame
4.4.2. Photoinitiator being added to solution, with photoinitiator container visible in frame

4.5. Inject the resulting mixture into a 0.92-milliliter glass vial containing 800 microliters of 10% CMC [1] and cure the polybubbles under ultraviolet light as demonstrated [2].

4.5.1. Mixture being injected
4.5.2. Talent placing vial under UV light 
Videographer comment: Use 2.5.2&2.5.3

4.6. After flash-freezing and lyophilization as demonstrated, wash the polybubbles with deionized water [1] and incubate the carriers in 400 microliters of PBS at 37 degrees Celsius for the appropriate incubation period [2].

4.6.1. Polybubbles being washed Videographer comment: Use 3.3.1
4.6.2. [bookmark: _GoBack]Talent placing vial at 37 °C Videographer comment: Use 4.1.2

4.7. At the end of the incubation, obtain a forward-looking infrared image of the polybubble [1] before and after activating the polybubbles with an 801-nanometer near infrared laser at 8 amps for 5 minutes three times a week for 4 weeks for PLGADA polybubbles and 14 weeks for PCL-PCLTA polybubbles [2-TXT].

4.7.1. Talent FLIR-imaging polybubbles
4.7.2. Shot of vial under NIR laser, then laser being turned on Videographer: Important step TEXT: e.g., Mon/Weds/Fri 

4.8. Then calculate the temperature differences between the polybubbles before and after laser activation based on the temperature values from the forward-looking infrared images [1].

4.8.1. LAB MEDIA: Figure 8A 



Section – Results
5. Results: Representative NIR Sensitive, Core-Shell Vaccine Delivery Platform Fabrication

5.1. The addition of 10% CMC-based aqueous solution results in a complete polybubble suspension for a successful maintenance of the polybubble sphericity [1].

5.1.1. LAB MEDIA: Figure 1 Video Editor: please add 0% CMC to Figures 1A and 1B, 5% CMC to Figure 1C, and 10% CMC to Figure 1D and emphasize Figure 1D

5.2. Cargo injection into the polybubble in the absence of CMC [1] results in leakage and a consequent lack of cargo retention within the polybubble [2].

5.2.1. LAB MEDIA: Figure 3 Video Editor: please emphasize Bolus image
5.2.2. LAB MEDIA: Figure 3 Video Editor: please emphasize Continued Bolus Leakage images

5.3. To address this leakage, the viscosity of the PCLTA can be increased using potassium carbonate isolated after endcapping polycaprolacyone triol with triacrylate [1] and the viscosity of the cargo can be increased by mixing the cargo with 5% CMC [2].

5.3.1. LAB MEDIA: Figure 2 Video Editor: please emphasize open square and circle data lines
5.3.2. LAB MEDIA: Figure 4A

5.4. The viscosity of the PLGADA polybubbles is sufficient to facilitate centering of the cargo and does not require modulation via potassium carbonate [1].

5.4.1. LAB MEDIA: Figure 3 Video Editor: please emphasize Bolus Retained images

5.5. Note that no statistically significant difference in the binding efficiency of the antibody is observed after mixing HIV gp120/41 (G-P-one-twenty-forty-one) antigen with and without trehalose before polybubble injection [1].

5.5.1. LAB MEDIA: Figure 5 Video Editor: please emphasize data lines

5.6. Delayed burst releases are observed in PLGADA polybubbles with acriflavine in the middle on day 19 for polybubbles incubated at 37 degrees Celsius [1] and on day 5 for polybubbles incubated at 50 degrees Celsius [2].

5.6.1. LAB MEDIA: Figure 6 Video Editor: please emphasize day 19 data point in Figure 6A
5.6.2. LAB MEDIA: Figure 6 Video Editor: please emphasize day 5 data point in Figure 6B

5.7. In addition, PLGADA polybubbles [1] and PCL and PCLTA polyubbles containing gold nanorods can be successfully laser activated multiple times [2].

5.7.1. LAB MEDIA: Figure 8 Video Editor: please emphasize data lines in Figure 8A
5.7.2. LAB MEDIA: Figure 8 Video Editor: please emphasize data lines in Figure 8B



Section - Conclusion	Comment by Bridget Colvin: Authors: Each author can give a maximum of two Conclusion statements.
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Shreedevi Arun Kumar: When forming the polybubbles, take care to protect the reagents from light and to use the solutions immediately [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 2.1.-2.4.)
6.2. Shreedevi Arun Kumar: After developing this technology, we also wanted to explore automating this process to scale up the polybubble production [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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