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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N 
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2., 2.3., 3.7.-3.9., 3.13.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.2. It can be difficult to get inside the adipose tissue due to sample hardness. Pinch the adipose tissue sample from the cutaneous part near one edge. Firmly insert the canula from the pinched edge.
2.3. It is important to handle the adipose tissue sample firmly during the lipoaspiration. Push firmly with one hand on the cutaneous part of the sample while keeping the suction of the syringe with the other, making radial movements. If no fat is getting out please consider another saline solution injection.
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.
(Author Comment: Bruno Peault make minor changes to his statements at his convenience)

1.1. Bruno Peault: This protocol allows the acquisition of sub-millimeter clusters of adipose tissue suitable for in vivo transplantation, in vitro culture, or further cell isolation and characterization [1].

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

1.2. Bruno Peault: This technique is enzyme free and allows the quick and efficient processing of adipose tissue while keeping the microvasculature intact [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. Bianca Vezzani: This closed system technology is an easy-to-use technique for harvesting, processing, and re-injecting refined fat tissue intra-operatively and can be successfully applied in cosmetics, orthopedics, proctology, and gynecology [1]. 

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

1.4. Bianca Vezzani: This method allows further study of the impact of fat in tissue regeneration [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. Bruno Peault: Demonstrating the procedure with Bianca Vezzani will be Mario Gomez-Salazar, a PhD student [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


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

Procedures involving human subjects have been approved by the South East Scotland Research Ethics Committee.

Section - Protocol
2. Subcutaneous Abdominal Adipose Tissue Collection
2.1. Working under aseptic conditions, within 16 hours of harvesting, place the abdominoplasty sample on top of a surgical cloth with the skin facing upwards [1] and use a disposable tissue infiltration cannula to inject 50-100 milliliters of 37-degree-Celsius 0.9% sodium chloride solution into the subcutaneous adipose tissue [2-TXT].
2.1.1. WIDE: Talent placing sample onto cloth
2.1.2. NaCl being injected TEXT: Handle sample from cutaneous port
2.1.3. [Added Shot]: Same as 2.2 but CU

2.2. Connect a 10-milliliter Luer lock syringe to a disposable liposuction cannula [1] and, grasping the sample at the cutaneous region near an edge of the sample [2], carefully introduce the cannula into the adipose tissue [3].

2.2.1. Talent connect syringe to cannula Videographer: Important/difficult step [Shots 2.2.1 – 2.2.3 combined]
2.2.2. Sample being pinched Videographer: Important/difficult step
2.2.3. Cannula being introduced Videographer: Important/difficult step

2.3. Once the cannula is inside the tissue, extract the plunger [1] and move the cannula radially within the adipose tissue sample [2].

2.3.1. Plunger being extracted Videographer: Important/difficult step [Shots 2.3.1 – 2.3.2 combined]
2.3.2. Syringe being moved/adipose being aspirated Videographer: Important/difficult step

2.4. Bianca Vezzani: It is important to handle the adipose tissue sample firmly during the lipoaspiration. If no fat is collected, consider performing an additional saline solution injection [1].

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

2.5. When the syringe is full of lipoaspirate [1], carefully remove the cannula from the tissue [2] and replace the full syringe with a new empty syringe until a totally of 60 milliliters of aspirate has been harvested [3].

2.5.1. Shot of full syringe [Shots 2.5.1 – 2.5.3 combined]
2.5.2. Cannula being removed
2.5.3. New syringe being attached
2.5.4. [Added Shot]: CU of the new syringe being attached

3. Lipoaspirate Micro-Fragmentation 

3.1. For micro-fragmentation of the lipoaspirate, remove the device from the package [1] and verify that the main unit is connected to the waste bag [2].

3.1.1. WIDE: Talent removing device from package and checking waste bag connection
3.1.2. Talent checking waste bag connection CU

3.2. Place the waste collection bag on the ground [1] and make sure that the valves are secured to the process unit caps [2].

3.2.1. Talent placing bag on ground
3.2.2. Talent checking valve caps

3.3. Pierce the bag connection port to connect the terminal spike of the input line to the saline bag [1] and position the saline bag higher than the processing unit [2].

3.3.1. Bag being pierced
3.3.2. Talent placing bag above processing unit

3.4. Verify that all 5 of the clamps connected to the tubes of the circuits are open [1] and place the processing unit in a vertical position with the gray cap facing upwards [2].

3.4.1. Talent checking clamps [Shots 3.4.2 – 3.5.1 combined]
3.4.1A. [Added Shot]: CU of clumps
3.4.2. Talent placing unit in vertical position Video Editor: please emphasize gray cap as necessary

3.5. Allow the saline solution to fill the processing unit [1] and confirm that the flow reaches the waste bag [2].

3.5.1. Shot of saline filling processing unit
3.5.2. Shot of flow reaching waste bag

3.6. Shake the processing unit to remove any air bubbles [1] and place the unit in a vertical position with the blue cap facing upwards [2].

3.6.1. Talent shaking unit [Shots 3.6.1 – 3.8.3 combined] (Author Comment: Shots 3.7.2 – 3.8.1 were also filmed in CU as one shot)
3.6.2. Talent placing blue cap facing upwards Video Editor: please emphasize blue cap as necessary

3.7. Close the clamp next to the input line [1] and connect a syringe of lipoaspirate to the self-occluding valve of the blue input cap to begin injecting the lipoaspirate [2]. 

3.7.1. Clamp being closed Videographer: Important step
3.7.2. Syringe being connected Videographer: Important step

3.8. Keeping the processing unit vertical, slowly pull back on the syringe plunger until all of the lipoaspirate has been transferred to the unit [1-TXT].

3.8.1. Plunger being pulled Videographer: Important step TEXT: Repeat until 30 mL lipoaspirate deposited

3.9. When all of the lipoaspirate has been injected, open the input clamp to restore the saline flow [1] and vigorously shake the processing unit for at least 2 minutes [2], regularly checking the saline solution flow into the waste bag [3].

3.9.1. Input clamp being opened Videographer: Important step [Shots 3.9.1 – 3.9.3 combined]
3.9.2. Unit being shaken Videographer: Important step
3.9.3. Shot of saline flowing into waste bag Videographer: Important step

3.10. When the saline solution in the processing unit turns transparent [1], place the unit with the gray cap upwards [2] and close the clamps located on the drain near both the blue and the gray cap [3]. The processed tissue will float at the top [4].

3.10.1. Shot of transparent solution [Shots 3.10.1 – 3.10.4 combined]
3.10.2. Talent turning unit gray cap upwards
3.10.3. Clamp being closed
3.10.4. Shot of tissue floating to/at top
3.10.5. [Added Shot]: Same as 3.10.4 but as ECU

3.11. Next, fill a 10-milliliter Luer lock syringe with saline solution [1] and connect the syringe to the loading valve of the blue cap [2]. 

3.11.1. Talent filling syringe with saline
3.11.2. Talent connecting syringe to loading valve

3.12. [1] Connect an empty 10-milliliter Luer lock syringe with the plunger completely inserted to the valve of the gray cap [2].

3.12.1. Clamp being closed
3.12.2. Syringe being connected to valve 

3.13. Firmly inject the saline into the processing unit from the blue cap [1], checking that the syringe connected to the gray valve is consequently being filled with the processed tissue [2].

3.13.1. Saline being injected and syringe being fileld Videographer: Important step
3.13.2. Shot of syringe being filled but as CU Videographer: Important step

3.14. When all of the saline has been injected, carefully remove both syringes [1] and repeat the saline infusion until all of the processed tissue has been collected [2].

3.14.1. Syringe(s) being removed [Shots 3.14.1 – 3.14.2 combined]
3.14.2. Talent connecting syringe to blue cap valve

3.15. At the end of the processing, remove all of the syringes, close all of the clamps, detach the saline bag [1], and dispose of the device according to local protocols [2].

3.15.1. Talent removing syringes and/or closing clamps and/or detaching bag [Shots 3.15.1 – 3.15.2 combined]
3.15.2. Talent discarding unit 

4. Micro-Fragmented Adipose Tissue (MAT) Digestion and Cell Isolation

4.1. When all of the processed tissue has been collected, transfer the micro-fragmented adipose tissue into a sterile container [1] and add an equal volume of digestion medium to the container [2-TXT].

4.1.1. WIDE: Talent adding MAT to container
4.1.2. ECU: Medium to being added to container, with processed tissue visible in frame TEXT: See text for all medium/solution preparation details

4.2. Place the sealed container in a 37-degree Celsius shaking water bath set to 120 rotations per minute for 45 minutes [1], stopping the digestion with an equal volume of blocking solution at the end of the incubation [2].

4.2.1. Talent placing container into bath
4.2.2. Solution being added to container

4.3. Sequentially filter the sample first through a 100-cell strainer [1] followed by filtration through a 70-micrometer cell strainer [2] and centrifuge the filtered suspension for 5 minutes at 200 x g [3].

4.3.1. Talent adding solution to 100-micrometer filter [Shots 4.3.1 – 4.3.2 combined]
4.3.2. Solution being added to 70-micrometer filter
4.3.3. Talent placing tube(s) into centrifuge

4.4. Resuspend the pellet in approximately 5 milliliters of erythrocyte lysis buffer for 15 minutes at room temperature [1].

4.4.1. Shot of pellet if visible, then buffer being added to tube, with buffer container visible in frame

4.5. Stop the lysis with an equal volume of blocking solution [1] and filter the solution through a 40-micrometer cell strainer [2].

4.5.1. Blocking solution being added, with solution container visible in frame [Shots 4.5.1 – 4.5.2 combined]
4.5.2. Solution being filtered

4.6. Then collect the micro-fragmented adipose tissue cells by centrifugation [1] and resuspend the pellet in fresh blocking solution with thorough mixing for counting [2].

4.6.1. Talent adding tube(s) to centrifuge
4.6.2. Shot of pellet if visible, then blocking solution being added to tube, with solution container visible in frame

     4.7    	After dissociation and antibody staining microfragmented fat cells can be taken to the flow cytometer for cell analysis and/or sorting

4.7.1 Wide



Section – Results
5. Results: Representative MAT Characterization 

5.1. Mechanical dissociation of manual lipoaspirates results in the production micro-fragmented adipose tissue [1], which consists of an aggregate of adipocytes enveloping a microvascular network [2].

5.1.1. LAB MEDIA: Figure 3
5.1.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize cluster of spheres in center of image

5.2. Immunofluorescence analysis of gelatin-embedded and cryofixed micro-fragmented adipose tissue highlights this structure [1], showing the vascular network marked by the endothelial cell marker Ulex europaeus agglutinin 1 receptor and mainly consisting of small, capillary-like vessels [2].

5.2.1. LAB MEDIA: Figure 4
5.2.2. LAB MEDIA: Figure 4: JoVE Video Editor please add/emphasize arrowheads in middle image

5.3. Notably, pericytes expressing neural-glial antigen 2 or platelet-derived growth factor receptor-beta are normally distributed, ensheathing endothelial cells [1].

5.3.1. LAB MEDIA: Figure 4: JoVE Video Editor please add/emphasize arrowheads in right image

5.4. By excluding CD31 (C-D-thirty-one)-positive endothelial and CD45 (C-D-forty-five_-positive hematopoietic cells [1], the presence of CD146 (C-D-one-forty-six)-positive CD34 (C-D-thirty-four)-negative pericytes [2] and CD146-negative and CD34-positive adventitial cells can be identified within the MAT [3]. 

5.4.1. LAB MEDIA: Figure 2C: JoVE Video Editor please emphasize gate
5.4.2. LAB MEDIA: Figure 2D: JoVE Video Editor please emphasize bottom right gate and/or add/emphasize Pericytes 34.1% text
5.4.3. LAB MEDIA: Figure 2D: JoVE Video Editor please emphasize top left gate and/or add/emphasize Adventitial 8.2% text





Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. [bookmark: _GoBack]Bianca Vezzani: Manual lipoaspiration is a critical part of the procedure and must be performed under sterile conditions no more than 16 hours after the abdominoplasty (Step: 2.1.-2.3.) [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Bianca Vezzani: Micro-fragmented adipose tissue can be further processed for immunohistochemical staining, in vitro culture, or secretome analysis to obtain a deeper insight into adipose tissue biology [1]. 
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. Bruno Peault: This technique allows the analysis of diverse tissues in their native 3-dimensional configuration, as “organoids” small enough to be maintained in liquid culture, and possibly for approaching organ specific “niches” [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.4. Bruno Peault: Tissue donors are not known as carriers of transmissible infections. However, in the absence of additional screening, all human tissues should be considered to be potentially contaminated and handled accordingly [1].
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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