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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.1., 2.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.1., 2.2.
5. Will the filming need to take place in multiple locations? Y, different laboratories same building


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

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

1.1. Juin-Hong Cherng: This protocol improves the basic concept of wet spinning to develop material from a single fiber shape into various shapes that can be used for any preferred medical application [1]. 

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

1.2. Ding-Han Wang: This technique is simple, inexpensive, and does not require the addition of synthetic polymers for customization of the natural polymers into a rich source of protein for materials of interest [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. Yi-Wen Wang: This technique can be extended to biomaterial development for clinical therapy, such as central or peripheral nervous system treatment, blood vessel replacement, or direct urinary tract reconstruction [1].  

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

1.4. Chia-Yu Wang: This method is intended for medical applications, including as a strategy for tissue regeneration or regenerative medicine [1].

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

1.5. Dewi Sartika: This technique can be easily implemented by beginners. Note that, after several molding repetitions, the quality of the solutions should always be checked to maintain an optimal formation [1].

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



Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.6. Procedures involving animal subjects have been approved by the Animal Care Committee at National Defense Medical Center, Taipei, Taiwan, R.O.C., and procedures involving human subjects have been approved by the Institutional Review Board (IRB) of Tri-Service General Hospital, National Defense Medical Center, Taipei, Taiwan, R.O.C.


Section - Protocol
2. Wet Spinning Tube Formation 
2.1. To form the wet spinning tube, first submerge a 24-gauge x ¾-inch peripheral venous catheter into freshly-prepared gelatin solution for 3 seconds [1-TXT] followed by immersion in freshly-prepared acetone solution for 1 minute [2-TXT]. Repeat these steps for 20 times [3-TXT].
2.1.1. WIDE: Talent submerging catheter into gelatin, with gelatin container visible in frame TEXT: See text for all solution/reagent/medium preparation details
2.1.2. CU: Catheter being submerged in acetone, with acetone container label visible in frame TEXT: Repeat gelatin -> acetone -> gelatin immersion x20
2.1.3. [Added Shot]: Show the move between two solutions TEXT: in gelatin solution for 3 seconds, in acetone solution for 1 minute

2.2. After the last acetone immersion, let the molded tube dry for 5 minutes at room temperature [1] and use a hemostat to carefully transfer the gelatin tube from the catheter [2] into a glass Pasteur pipette [3] with 2.5% polycaprolactone-dichloromethane solution for an overnight under hood incubation at room temperature [3 4].

2.2.1. MED: Talent placing catheter to dry
2.2.2. CU: Tube being removed from catheter
2.2.3. MED: Talent placing tube into a glass Pasteur pipette with PCL/DCM solution in hood, with PCL/DCM container visible in frame
2.2.4. [Added Shot]: Talent puts the Pasteur pipette containing the tube into PCL/DCM solution in hood, with PCL/DCM container visible in frame

2.3. The next morning, sterilize the gelatin tube for 2 hours under ultraviolet light [1] before briefly submerging the tube in 75% ethanol [2].

2.3.1. CU: Shot of tube in hood, then UV light being turned on
2.3.2. MED: Talent dipping tube into ethanol, with ethanol container visible in frame

2.4. Then wash the tube two times with stem cell medium to remove the residual ethanol [1].

2.4.1. MED: Talent washing tube with ethanol stem cell medium

3. Gelatin Tube Cell Cultivation

3.1. To cultivate the gelatin tube with a cell culture, replace the supernatant of human adipose stem cells from a culture flask with 1-milliliter of 0.25% trypsin-EDTA [1] for a 3.5-minute incubation [2] at 37 degrees Celsius and 5% carbon dioxide [2 3].

3.1.1. WIDE: Talent adding trypsin-EDTA to flask, with trypsin-EDTA container visible in frame
3.1.2. MED: Talent placing flask into incubator
3.1.3. [Added Shot]: Show the temperature and carbon dioxide levels of incubator

3.2. When the cells have detached, arrest the reaction with 1 milliliter of fetal bovine serum [1] and transfer the cell suspension into a microcentrifuge tube [2].

3.2.1. MED: Talent adding FBS to flask, with FBS container visible in frame
3.2.2. MED: Talent adding cells to tube

3.3. Collect the cells by centrifugation [1-TXT] and resuspend the pellet in 1 milliliter of stem cell medium [2].

3.3.1. MED: Talent adding tube(s) to centrifuge TEXT 3.5 min, 500 x g
3.3.2. CU: Shot of pellet if visible, then cells being resuspended

3.4. Then place the gelatin tube in one well of a 6-well plate containing 3 milliliters of stem cell medium [1] and, after counting the cells, seed 4 x 104 of human adipose stem cells into the tube [2] for a 2-week incubation in the cell culture incubator [3].

3.4.1. MED: Talent placing tube into well
3.4.2. CU: Cells being added to tube
3.4.3. MED: Talent placing tube into incubator

4. In Vivo Biocompatibility Test

4.1. After confirming the appropriate level of sedation by lack of response to toe pinch in a female 8-week-old Sprague Dawley rat [1-TXT], shave the hair from the trapezius area [2] and sterilize the exposed skin with povidone-iodine lotion [3].

4.1.1. WIDE: Talent pinching toe Videographer: More Talent than rat in shot TEXT: tiletamine 25 mg/kg + zolazepam 25 mg/kg + xylazine 5 mg/kg i.m.
4.1.2. CU: Rat being shaved
4.1.3. CU: Skin being wiped

4.2. Cover the rat with sterile surgical drapes to reduce the bacterial contamination of the surgical site [1] and use a surgical scissors to make a shallow, 2-centimeter-long skin incision [2].

4.2.1. MED: Talent placing drapes
4.2.2. CU: Incision being made

4.3. Place the gelatin tube directly onto the layer between the fascia and the muscle [1] and use a gut suture to close the wound [2].

4.3.1. CU: Tube being placed
4.3.2. CU: Suture being placed

4.4. Then sterilize the incision with povidone-iodine solution [1], induce the rat via an intramuscular injection of ketoprofen and cefazolin [2], and maintain the animal under aseptic conditions for 7 days [3].

4.4.1. CU: Site being sterilized
4.4.2. CU: Drug(s) being injected
4.4.3. MED: Talent placing rat into cage Videographer: More Talent than rat in shot



Section – Results
5. Results: Representative Wet-Spun Gelatin-Facilitated Tissue Regeneration 

5.1. This user-friendly wet spinning concept [1] can be used to develop gelatin into fibers and tubes [2].

5.1.1. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize fibers 
5.1.2. LAB MEDIA: Figure 2B: JoVE Video Editor: please emphasize tube

5.2. Morphological observations of the gelatin tube by scanning electron microscopy reveals a not very smooth surface [1] with a greater than 200-micrometer inner diameter [2] and a thickness of approximately 20 micrometers [3].

5.2.1. LAB MEDIA: Figure 3A
5.2.2. LAB MEDIA: Figure 3B: JoVE Video Editor: please emphasize tube diameter OR no animation
5.2.3. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize tube thickness OR no animation

5.3. Staining of a human adipose stem cell-cultivated gelatin tube [1] for neural cell marker expression demonstrates a positive staining for the marker [2] along with multiple detected nuclei [3], suggesting that the cells can penetrate and adhere to the gelatin tube and differentiate into neural progenitor cells [4].

5.3.1. LAB MEDIA: Figure 4
5.3.2. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize green signal in right image
5.3.3. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize blue signal in right image
5.3.4. LAB MEDIA: Figure 4

5.4. Implantation of the gelatin tube into the fascia layer confirms its safety and biocompatibility [1], as no indication of redness, swelling, or other inflammation symptoms are observed within the local tissue [2] and the tube is surrounded by well-developed connective tissue [3].

5.4.1. LAB MEDIA: Figure 5
5.4.2. LAB MEDIA: Figure 5: JoVE Video Editor: please emphasize area indicate by red rectangle in original Figure 5A
5.4.3. LAB MEDIA: Figure 5: JoVE Video Editor: please emphasize area indicate by red rectangle in original Figure 5B



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Ding-Han Wang: While attempting this procedure, a gentle immersion of the mold and a specified holding time in each solution are very important to building up a precise tube form [1]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.1.2. Show shots from 2.1
6.2. Juin-Hong Cherng: Following this procedure, other experiments using animal models of human disease can be performed to accurately investigate the outcome of the biomaterials for the tissue regeneration strategy [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.3. Yi-Wen Wang: After its development, this technique paved the way for researchers in developing simple correlative natural polymers into any type of material for a desired medical application [1]. 
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.4. Yi-Wen Wang: Under normal use condition, the polycaprolactone-dichloromethane solution is considered to present minimal environmental hazards, but don’t forget to perform any steps with this chemical in an appropriate biosafety cabinet [1].
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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