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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

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

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


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Anthony Callanan: Substrate mechanics and architecture have been widely shown to affect cell cultures. This protocol provides the ability to test these effects on many cell types with a standardized approach [1].

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

REQUIRED: 
1.2. Anthony Callanan: This protocol provides a detailed method for creating 6 different reproducible fibre architectures in one place using one material at quantities great enough for large scale cell studies [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. Anthony Callanan: Demonstrating the procedure will be Thomas Bate, a PhD student from my laboratory [1][2].

1.3.1. INTERVIEW: Author saying the above
1.3.2. Named demonstrator(s) looks up from workbench or desk or microscope and acknowledges camera
1.4. 

Protocol
2. Electrospinning Setup
2.1. Before beginning the electrospinning process, place a 1-millimeter, 0.8-millimeter-outer diameter, brass needle inner diameter needle 230 millimeters away from the mandrel surface [1] and press Motion and TNS 1 (T-N-S-one) on the electrospinner [2].
2.1.1. WIDE: Talent placing needle near mandrel
2.1.2. Talent pressing Motion and TNS 1, with monitor visible in frame
2.2. Set the Start position to minus 50 millimeters, the Distance to 100 millimeters, the Speed to 50 millimeters/second, and the Turn Delay to 750 milliseconds [1].
2.2.1. SCREEN: Videographer: please film 
 
2.3. Under the Material tab, set the syringe pump to 4 milliliters/hour [1]. 

2.3.1. SCREEN: Videographer: please film

2.4. Set the needle voltage to plus 15 kilovolts and the mandrel voltage to minus 4 kilovolts [1].

2.4.1. SCREEN: Videographer: please film

2.5. For the generation of random fibers, click Motion and Target and set the mandrel rotation speed to 250 revolutions per minute [1].

2.5.1. SCREEN: Videographer: please film

3. Large and Small Random and Aligned Fiber Electrospinning

3.1. For electrospinning of large and small random and aligned fibers, when the electrospinning machine has been setup, insert the needle into a piece of 1-millimeter bore PTFE (P-T-F-E) tubing [1-TXT] and secure the tubing within the electrospinner needle holder [2].

3.1.1. WIDE: Talent adding inserting needle into tubing TEXT: PTFE: polytetrafluoroethylene 
3.1.2. Talent securing tube

3.2. Under a fume hood, transfer 10 milliliters of polymer solution into a polypropylene or glass, solvent-proof syringe [1-TXT] and let the syringe stand to remove any bubbles [2].

3.2.1. Talent adding solution to syringe, with solution container visible in frame Videographer: Important step TEXT: See text for large and small fiber solution preparation details
3.2.2. Shot of standing syringe Videographer: Important step

3.3. Next, connect the syringe to the needle via the PTFE tubing [1] and secure the syringe within the syringe pump [2].

3.3.1. Syringe being connected to tubing
3.3.2. Syringe being secured

3.4. Once connected, squeeze the syringe plunger to prime the PTFE tubing [1] and fill the tube with polymer solution [2].

3.4.1. Plunger being squeezed Videographer: Important step
3.4.2. Tube being filled Videographer: Important step

3.5. Wrap the mandrel in aluminum foil [1] and secure the mandrel onto the mandrel rotation device [2].

3.5.1. Mandrel being wrapped
3.5.2. Mandrel being secured

3.6. To switch on the mandrel rotation, click Motion, Target, and Rotate. To switch on the syringe pump, click Material and Start Pump 1 [1].

3.6.1. SCREEN: Videographer: please film

3.7. When a small bead of polymer has formed at the end of the needle [1], click Activate High Voltage to switch on the voltage [2].

3.7.1. ECU: Shot of bead
3.7.2. SCREEN: Videographer: please film

3.8. A jet of polymer should be emitted from a conical protrusion of polymer solution, called the Taylor cone [1]. Check the mandrel to confirm fiber deposition on the mandrel surface [2].

3.8.1. Polymer jet being emitted Videographer: Important/difficult step
3.8.2. Shot of fiber deposition on mandrel Videographer: Important/difficult step

3.9. Then run the electrospinning process until the desired amount of PCL solution has been electrospun [1].

3.9.1. Solution being spun 

3.10. Once the electrospinning has terminated, remove the aluminum foil cover from the mandrel [1] and leave the fibers in a fume cupboard overnight to allow the excess solvent to evaporate [2-TXT].

3.10.1. Foil being removed
3.10.2. Talent placing foil into fume hood TEXT: Store fibers at RT after evaporation
 
4. Cryogenic Fiber Electrospinning 

4.1. For cryogenic electrospinning, load the cryo-spinning mandrel onto the electrospinning machine [1] and prep for electrospinning as just demonstrated [2].

4.1.1. WID: Talent loading mandrel onto machine
4.1.2. Talent filling syringe

4.2. After wrapping the mandrel in aluminum foil [1], fill the mandrel will dry ice pellets [2] and secure the cryo-spinning mandrel cover onto the mandrel so that the dry ice cannot escape but the pressure can [3].

4.2.1. Mandrel being wrapped Videographer: Important step
4.2.2. Talent wearing gloves, filling mandrel Videographer: Important step
4.2.3. Cover being secured Videographer: Important step

4.3. Ice crystals should form on the surface of the mandrel almost immediately [1].

4.3.1. Shot of ice crystals

4.4. Secure the mandrel onto the mandrel rotation device [1] and immediately switch on the mandrel rotation and the syringe pump [2].

4.4.1. Talent securing mandrel onto device
4.4.2. Talent at computer, switching on rotation and pump

4.5. Once a bead of polymer has formed at the end of the needle [1], switch on the voltage [2].

4.5.1. ECU: Shot of bead
4.5.2. Talent switching on voltage

4.6. A jet of polymer should be emitted from a conical protrusion of polymer solution [1]. 

4.6.1. Polymer jet being emitted

4.7. Check the mandrel to confirm fiber deposition on the mandrel surface [1] and electrospin the cryogenic fibers for 4 hours [2].

4.7.1. Mandrel being checked Videographer: Important step
4.7.2. Fibers being spun Videographer: Important step

4.8. Once an hour, click Stop All [1] and top off the mandrel with dry ice [2-TXT].

4.8.1. SCREEN: Videographer: please film
4.8.2. Ice being added to mandrel Videographer: Important/difficult step TEXT: Avoid solvent vapor while refilling

4.9. Once the electrospinning has finished, carefully remove the mandrel [1] and immediately place it into a freeze drier for 24 hours to sublimate the ice crystals on the mandrel surface [2].

4.9.1. Mandrel being removed
4.9.2. Talent placing mandrel into freezer 

4.10. The next day, remove the fiber-covered foil from the mandrel [1] for storage at room temperature, taking care to avoid crushing the fibers [2].

4.10.1. Talent removing foil
4.10.2. Talent placing foil at RT 

5. Scaffold Punching, Sterilization, and Plasma Coating

5.1. To detach the scaffolds, use a 10-12-millimeter biopsy punch to remove the scaffolds from the sheet of fibers [1].

5.1.1. WIDE: Talent punching fiber

5.2. If the fibers remain adhered to the foil, place the foil in 70% ethanol to facilitate their detachment [1].

5.2.1. Talent placing foil into ethanol, with ethanol container visible in frame

5.3. Place the collected scaffolds into individual wells of a 24- or 48-well plate [1] and wash the scaffolds three times in 70% ethanol [2].

5.3.1. Talent placing scaffold into well
5.3.2. Scaffold being washed, with ethanol container visible in frame

5.4. Leave the scaffolds submerged after the final wash [1] and place the plate into a minus 80-degree Celsius freezer [2].

5.4.1. Shot of scaffolds in wash 
5.4.2. Talent placing plate into freezer

5.5. Once frozen, transfer the plate to a freeze dryer [1] and lyophilize the scaffolds for 24 hours [2].

5.5.1. Talent placing plate into freezer dryer
5.5.2. Talent starting lyophilization

5.6. The next day, place the plate into a plasma chamber [1] and remove the plate lid [2-TXT].

5.6.1. Talent placing plate into chamber
5.6.2. Talent removing lid TEXT: Alternative: Submerge scaffolds in 1% antibiotic-antimycotic in PBS at 37 °C overnight 

5.7. Run the plasma coater at 500 millitorr and a medium radiofrequency power for 30 seconds [1].

5.7.1. Talent starting plasma coater

5.8. Then submerge the scaffolds in 1 milliliter of PBS and 1% antibiotic-antimycotic solution [1-TXT].

5.8.1. Talent adding anti-anti to well(s), with anti-anti container visible in frame TEXT: Scaffolds should readily absorb PBS

6. Cells Seeding

6.1. To seed the cells, aspirate the antibiotic-antimycotic solution from each well [1] and use a 200-microliter pipette to seed 50 microliters of a 2.6 x 106 cells of interest/milliliter of medium suspension onto each scaffold surface [2-TXT].

6.1.1. WIDE: Talent aspirating solution
6.1.2. Talent adding cells to well(s), with medium container visible in frame TEXT: e.g., hep32

6.2. Then place the plate in a cell culture incubator at 37 degrees Celsius and 5% carbon dioxide for 1-3 hours, making sure the cultures do not dry out [1].

6.2.1. Talent placing plate into incubator

6.3. Once the cells have attached, add the appropriate volume of culture medium to each well [1] and return the plate to the cell culture incubator [2].

6.3.1. Talent adding medium to well(s)
6.3.2. Talent placing plate into incubator



Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
3.2., 3.4., 3.8., 4.2., 4.7., 4.8.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.8. Voltage may need to be adjusted due to dependencies on temperature and humidity, voltage can be adjusted by following step 2.4
4.8. Care must be taken not to disturb the fibres on the mandrel, these are delicate and will stick to surfaces


Results
7. Results: Representative Scaffold Morphology and Mechanical Properties and Attached Cell Morphology 

7.1. These scanning electron microscope images of small, approximately 1-micrometer [1] and large, approximately 5-micrometer fibers fabricated from PCL (P-C-L) solutions are shown [2-TXT].

7.1.1. LAB MEDIA: Figure 1 Video Editor: please emphasize top row of images
7.1.2. LAB MEDIA: Figure 1 Video Editor: please emphasize bottom row of images TEXT: PCL: polycaprolactone

7.2. After processing, the extent of the fiber radius [1] and orientation for each scaffold can be analyzed using the ImageJ DiameterJ plugin [2].

7.2.1. LAB MEDIA: Figure 3 Video Editor: please emphasize Fibre radius column
7.2.2. LAB MEDIA: Figure 3 Video Editor: please emphasize Fibre orientation column

7.3. This method allows the generation of scaffolds with six distinctly different tensile properties, as determined using a tensile testing machine according to previously described methods [1]. 

7.3.1. LAB MEDIA: Table 1 Video Editor: please sequentially add/emphasize data rows from SM.RA to LG.CR

7.4. Here DAPI (DAP-ee) and phalloidin staining were used to visualize the cellular morphology within the scaffolds [1].

7.4.1. LAB MEDIA: Figure 4 

7.5. In this experiment, the aligned fibers elongated the human liver cancer cell morphology [1] and directed proliferating cells along the length of the fibers, creating directionality within the cell culture [2].

7.5.1. LAB MEDIA: Figure 4 Video Editor: please outline/emphasize at least one elongated cell in Aligned images
7.5.2. LAB MEDIA: Figure 4 Video Editor: please emphasize green signal in Aligned image(s)

7.6.  In contrast, the human liver cancer cells cultured on random fibers did not display the directional proliferation and elongation observed in the aligned structures [1], with a more regular morphology with extended protrusions attaching to the surrounding PCL fibers observed [2].

7.6.1. LAB MEDIA: Figure 4 Video Editor: outline Random image column
7.6.2. LAB MEDIA: Figure 4 Video Editor: please emphasize at least one cell with protrusions in Random image9s)



Conclusion	Comment by Bridget Colvin: Authors: Please indicate the name of the author who will give each statement.
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

8.1. Enter author name: Achieving a stable taylor cone can be difficult. The user must be prepared to alter parameters, such as the voltage and flow rate, to facilitate a successful taylor cone generation [1].

8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.7., 3.8.) 

8.2. Enter author name: After using this procedure, users can carry out proliferation and histological analyses as well as quantitative PCR to understand functional effects on cell cultures [1].

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