[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 58765
Scriptwriter Name: Bridget Colvin
Project Page Link: http://www.jove.com/files_upload.php?src=17923373

Title: Mechanical Micronization of Lipoaspirates for Regenerative Therapy 

Authors and Affiliations:  Huidong Zhu, Jinbo Ge, Feng Lu*, and Junrong Cai*
*These Authors provided equal supervision to the work

Department of Plastic and Cosmetic Surgery, Nanfang Hospital, Southern Medical University, Guangzhou

Corresponding Author:
Junrong Cai	
Drjunrongcai@outlook.com 

Feng Lu		
doctorlufeng@hotmail.com 

Email addresses for Co-authors: 824970453@qq.com, 37768973@qq.com 





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? 
2.5., 2.7.-2.10.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.5. Use two 20-mL syringes connected by a female-to-female Luer-Lok connector (internal diameter of 2.4 mm) to inter-shift 20 mL low density fat. Keep the shifting speed stable (at 20 mL/s) for 6 to 8 times. Sometimes the connector may be blocked by the fibers within the lipoaspirates. One should stop push the syringe hard, and get the syringe out of the connector. Use push the fiber out of the syringe. Then, the content can be easily shifted between the syringes again.
5. Will the filming need to take place in multiple locations? 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. Junrong Cai: Obtaining stromal vascular fractions, or SVFs, from lipoaspirates requires digestion with collagenase, which increases the risk of biological contamination. A better way to obtain SVF without collagenase should be developed [1].

1.1.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.    

1.2. Junrong Cai: These techniques enable us to obtain the SVF and its native extracellular matrix through a simple mechanical process [1].

1.2.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.   

Introduction of Demonstrator (Said by you on camera):

1.3. Junrong Cai: Demonstrating the procedure will be Huidong Zhu, a grad student, from my laboratory [1][2].
 
1.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.   
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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

1.4. Procedures involving animal subjects have been approved by Nanfang Hospital Institutional Animal Care and Use Committee and procedures involving human subjects have been approved by the Nanfang Hospital Institutional Review Board.


Section - Protocol
2. Extracellular Matrix/Stromal Vascular Fraction (ECM/SVF)-Gel Preparation
2.1. After obtaining the fat samples [1], transfer the lipoaspirates into one 50-milliliter tubes [2] and allow the harvested fat to equilibrate for 10 minutes [3].
2.1.1. WIDE: Talent entering lab with sample(s)/placing sample(s) onto bench
2.1.2. MED: Talent adding aspirate to tube(s)
2.1.3. MED: Talent setting timer, with tubes visible in frame
2.2. Next, use a wide-tip pipette to pool the fat from the top layer of each tube [1] into one new 50-milliliter tubes [2] and spin down the fat by centrifugation [3-TXT].
2.2.1. CU: Shot of fat layers, then one fat layer being collected
2.2.2. MED: Talent adding fat to tube
2.2.3. MED: Talent adding tube(s) to centrifuge TEXT: 3 min, 1200 x g, RT
2.3. The upper layer in each tube is the Coleman fat fraction [1]. Transfer the upper 2/3 of the Coleman fat from each tube into a new 15-milliliter tube [2]. This portion is considered the low-density fat [3].
2.3.1. CU: Shot of tubes Video Editor: please bracket/emphasize top 40 mL of fat in each tube
2.3.2. CU: 2/3 being collected from one tube
2.3.3. CU: Shot of low-density fat in 15-mL tube
2.4. Transfer the lower third of the Coleman fat into a second 15-milliliter tube [1]. This portion considered is the high-density fat [2].
2.4.1. MED: Talent adding fat to tube
2.4.2. CU: Shot of high-density fat
2.5. To produce an extracellular matrix-stromal vascular fraction gel from the low-density fat, use two 15-milliliter syringes [1] connected by a female-to-female Luer-Lock connector to intershift 10 milliliters of the low-density fat [2-TXT].
2.5.1. MED: Talent connecting syringes to Luer-Lock
2.5.2. CU: Low-density fat being intershifted TEXT: 20 mL/s 6-8x
2.6. [bookmark: _GoBack]Junrong Cai: This is the key step in destroying the adipocytes. The speed and the timing with which the inter-syringe shifting is performed contributes to the quality of the final product. 

2.6.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.   
2.7. After the last intershift session, collect the fat by centrifugation [1-TXT] and transfer the top oil layer to a 15-milliliter tube [2].
2.7.1. MED: Talent placing tube(s) into centrifuge TEXT: 3 min, 2000 x g, RT
2.7.2. CU: Oil layer being collected, with 15-mL tube visible in frame
2.8. Then transfer the sticky middle extracellular matrix-stromal vascular fraction-gel layer into a new 15-millilter conical tube [1].
2.8.1. CU: Middle layer being collected, with a 50 mL tube for middle layer visible in frame.
2.9. To produce an extracellular matrix-stromal vascular fraction gel from the high-density fat, add 2 milliliters of the low-density oil fraction [1] to 5 milliliters of the high-density fat sample [2].
2.9.1. CU: 2 mL of oil being collected
2.9.2. MED: Talent adding oil to high-density fat
2.10. Intershift the mixed fat as demonstrated [1] until a flocculate is observed within the emulsion [2].
2.10.1. CU: Fat mixture being intershifted
2.10.2. CU: Show of flocuulate 
2.11. Collect the flocculate by centrifugation [1] and discard the top oil layer [2].
2.11.1. MED-over the shoulder: Talent adding tube(s) to centrifuge
2.11.2. CU: Oil layer being collected
2.12. Then collect the sticky middle layer [1] and mix this fraction with the low-density extracellular matrix-stromal vascular fraction gel sample [2].
2.12.1. CU: Sticky middle layer being collected
2.12.2. CU: Fractions being mixed
2.12.3. 

Section – Results
3. Results: ECM-SVF-Gel Histological Changes Post-Transplant

3.1. After processing the Coleman fat to extracellular matrix-stromal vascular fraction-gel [1], the volume of discarded oil takes up 80% of the final volume [2] and only 20% of the adipose tissue preserved under the oil layer is regarded as extracellular matrix-stromal vascular fraction-gel [3].

3.1.1. LAB MEDIA: Figure 1A
3.1.2. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize bracket and oil text in right syringe OR emphasize oil in right syringe
3.1.3. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize bracket and ECM/SVF-gel text in right syringe OR emphasize fat in right syringe

3.2. Extracellular matrix-stromal vascular fraction-gel has a smooth liquid-like texture that enables it to pass through a 27-gauge fine needle [1]. However, Coleman fat is comprised of an integral adipose structure with large fibers that can only pass through an 18-gauge cannula [2].

3.2.1. LAB MEDIA: Figure 1B: JoVE Video Editor: please emphasize ECM-SVF-gel to right of right syringe
3.2.2. LAB MEDIA: Figure 1B: JoVE Video Editor: please emphasize Coleman fat to left of left syringe

3.3. On day 3 after the transplantation, large numbers of small-sized preadipocytes with multiple intracellular lipid droplets, extensive well-vascularized connective tissue, and infiltrated inflammatory cells appear [1].

3.3.1. LAB MEDIA: Figure 2: JoVE Video Editor: please show top row of images and emphasize Day 3 brightfield image

3.4. Beginning on day 15, the number of inflammatory cells starts to reduce gradually and the adipocytes began to mature [1].

3.4.1. LAB MEDIA: Figure 2: JoVE Video Editor: please show top row of images and emphasize Day 15 brightfield image

3.5. By day 90, most of the vascularized connective tissue in the grafts has been replaced by mature adipocytes [1].

3.5.1. LAB MEDIA: Figure 2: JoVE Video Editor: please show top row of images and emphasize Day 90 brightfield image

3.6. Extracellular matrix-stromal vascular fraction-gel graft also contain a few perilipin-positive adipocytes 3 days after the transplantation [1], with small-sized preadipocytes with multiple intracellular lipid droplets beginning to appear on day 15 [2].

3.6.1. LAB MEDIA: Figure 2: JoVE Video Editor: please show bottom row of images and emphasize green staining in Day 3 fluorescence image
3.6.2. LAB MEDIA: Figure 2: JoVE Video Editor: please show bottom row of images and emphasize green staining in Day 15 fluorescence image

3.7. Each field of the day 90 extracellular matrix-stromal vascular fraction-gel graft sections exhibit numerous perilipin-positive adipocytes and newly formed blood vessels [1].

3.7.1. LAB MEDIA: Figure 2: JoVE Video Editor: please show bottom row of images and emphasize green staining in Day 90 fluorescence image



Section - Conclusion
4. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
4.1. Junrong Cai: Flow cytometry can be performed to determine the cellular content of the product and scanning electronic microscopy can be performed to visualize the cellular micro-structure [1]. 

4.1.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.   
4.2. Junrong Cai: This technique provides a simple method for surgeons to obtain a product with a high concentration of SVF cells with native extracellular matrix fibers from adipose tissue [1]. 
4.2.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.    
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