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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__N_______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.1-2.4, 3.4-3.6
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) __2.1, 2.2
E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? 







1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this surgical invention is to produce autologous skin micro-grafts ready-to be-used immediately in the same surgery for wound healing purposes.  (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Michele Riccio: This method can help answer key questions in the regenerative medicine and skin tissue engineering field about things such as chronic wound healing, burns or ulcers. 
1.2. Antonio Graziano: The main advantage of this technique is that is very easy to use by doctors without expertise with the technique and it is fast and affordable.   


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

1.9. The in vitro characterization of patient cutaneous autologous tissue was performed before clinical use on homologous cutaneous tissue at Emilia Romagna Regional Skin Bank following the guidelines of National Rules on harvesting, processing and distributing tissues for transplantation (CNT 2013).


Protocol (read by voice talent at JoVE):

2. Bio-complex Building for Clinical Application
2.1. To begin, use a biopsy punch to collect skin samples from a patient [2.1.1-WIDE/MED] then remove and discard the epithelial layer [2.1.2-CU/ECU].  Combine each tissue sample with 1 ml of saline solution to generate autologous micro-grafts [2.1.3-CU].
2.1.1. Talent takes a biopsy from a patient   A (MED) Talent arrives in surgery room. B (MED/CU) Talent cut the inguinal area.  C (CU) Talent cuts the part
2.1.2. Talent removes epithelial layer and discards  A (MED) Tissue is taken from patient and moved apart . B (CU) Discard section. We show the tissue being cut
2.1.3. (CU) Talent adds saline to skin samples 
2.1.4. (MED) Sample is put in the disaggregation machine
2.2. To prepare bio-complexes for clinical application, transfer 1 ml of the micro-graft solution onto collagen sponges [2.2.1-CU/ECU].
2.2.1. A (MED/CU) Talent collects the 1st suspension and wet the collagen sponge . B (MED/CU) Talent collects another suspension (2nd) and sends it to the lab
2.3. Michele Riccio, For step 2.2:    It is important to recover the micro-graft suspension from the sterile disposable device using a syringe without a needle to avoid killing the cells [2.3.1-INTERVIEW].
2.3.1. INTERVIEW of talent saying the above documentary style 
2.3.2. Doctor applies Biocomplex (collagen + 1st suspension) on the patient leg 
2.4. Following the culturing of the bio-complexes [2.4.1-LM] and histological sections have been prepared and stained according to the text protocol, observe the samples under a light microscope at 100X magnification [2.4.2-LM].   
2.4.1. LAB MEDIA Figure 1C
2.4.2. LAB MEDIA Figure 1D, Editor, after transitioning to this, slowly zoom in on it and focus on the region where the arrow is.
REST OF SECTION 2 ADDED BY AUTHORS
2.5. Following three days of culture, pour 0.3% Formalin directly onto the bio-complexes [2.5.1-CU] and fix for 10 minutes at room temperature [2.5.2-MED/CU]. 
2.5.1. Film as written
2.5.2. Talent sets timer and walks away from samples on bench  
2.6. Use a microtome to slice sections 5 µm thick and mount directly on a glass slide [2.6.1-CU].  Then place sections into 15-20 ml of Xylene for three minutes [2.6.2-CU-TXT]. 
2.6.1. Film as written
2.6.2. Talent places samples into Xylene (TEXT: refer to text for details)
2.7. Next, immerse the slices in decreasing grades of ethanol for 1 hour each [2.7.1-MED/CU-TXT] before placing in deionized water to deparaffinize and rehydrate the sections [2.7.2-CU]. 
2.7.1. Talent places slices into 100% ethanol with other concentrations visible (TEXT: 100%>95%>80%>70%)
2.7.2. Film as written
2.8. Then use 1-2 ml of 1g/L of Ematoxylin for 1-2 minutes to stain the sections [2.8.1-CU] and transfer to water to rinse off the stain [2.8.2-CU].  
2.8.1. Talent places sections into Ematoxylin
2.8.2. Film as written
2.9. Now, with 1-2 ml of 1% Eosin Y in 70% ethanol and diluted in water, stain the sections for 4-5 minutes [2.9.1-CU].  Then use running tap water to rinse the slides [2.9.2-MED/CU]. 
2.9.1. Talent opens labeled Eosin container and adds to sections
2.9.2. Film as written
2.10. Immerse the sections in increasing concentrations of ethanol for one hour each [2.10.1-CU-TXT] before a one-hour incubation in Xylene [2.10.2-CU]. 
2.10.1. Talent places sections in 70% ethanol with increasing concentrations visible (TEXT: 70%>80%>95%>100%)
2.10.2. Talent places sections in Xylene
2.11. Finally apply a based mounting medium to the samples before adding a coverslip [2.11.1-ECU].  Then observe under a light microscope at 100X magnification [2.11.2-LM].  
2.11.1. Film as written
2.11.2. LAB MEDIA Figure 1D

3. Collection Disaggregation and In Vitro Analysis of Tissues
3.1. After generating papillary, Ded, or Dermis samples that are uniform in diameter according to the text protocol [3.1.1-CU], insert eight, three, or four samples, respectively into the tissue disruptor [3.1.2-MED/CU] and add 1.5 ml of saline solution for the disaggregation [3.1.3-CU].  Using a dermatome, take 0.6mm, 1mm, or 0.2mm thick papillary, Ded or Dermis samples, respectively [3.1.1-CU], from the trunk areas of four 40-55 year old multi-tissue donors following National rules on harvesting [3.1.2-CU]. 
3.1.1. Talent performs tissue disaggregation, Videographer frame for a table to one side of the screen  Dermatome sitting on sterile tray with labeled containers for papillary, Ded and Dermis samples and talent then picks up dermatome
3.1.2. Film as written Talent uses dermatome to take tissue samples from a patient

SECTIONS 3.2 TO 3.4 ADDED BY AUTHORS

3.2. Put the samples into 0.9% NaCl [3.2.1-CU] and place on an orbital shaker for 5 minutes to gently rinse the tissue [3.2.2-MED/CU]. 
3.2.1. Film as written
3.2.2. Film as written

3.3. With a 5 mm biopsy punch, create samples that are uniform in diameter from the skin tissue, Ded, and Dermis [3.3.1-CU] and weigh all tissue specimens [3.3.2-MED/CU]. 
3.3.1. Talent creates uniform sized samples – have the different tissue types labeled
3.3.2. Film as written

3.4. Next, insert eight, three, or four uniform samples of skin tissue, Ded, or Dermis respectively into the tissue disruptor [3.4.1-CU] and add 1.5 ml of saline solution for the disaggregation [3.4.2-CU].
3.4.1. Talent  adds skin tissue, Ded, or Dermis samples to tissue disruptor
3.4.2. Film as written

3.5. [originally 3.2] Carry out disaggregation for all tissue samples as indicated in this table.  Use a correspondent number of punch biopsies derived from intact tissue samples as controls [3.5.1-CU][3.5.2-LM].
3.5.1. Talent performs tissue disaggregation, Videographer frame for a table to one side of the screen
3.5.2. LAB MEDIA Table 1, Editor, compress this table and place to side opposite talent’s hands working

3.6. [originally 3.3] After mechanical disaggregation, aspirate the saline solution containing micro-grafts and place each sample separately into a single well of a 12-well plate [3.6.1-CU/ECU].  Add 1 ml of RPMI 1640 medium supplemented with 10% FBS and antibiotics to each sample [3.6.2-CU].
3.6.1. Talent finishes aspirating and places samples in to 12-well plate
3.6.2. Film as written

3.7. [originally 3.4] To evaluate the cell viability, to each well, add 1 ml of medium containing 0.5 mg/ml of MTT solution [3.7.1-CU-TXT] and incubate at 37°C and 5% CO2 for three hours [3.7.2-WIDE]. 
3.7.1. Film as written (TEXT: 3-[4,5-dimethylthiazol-2-yl]-2,5 diphenyltetrazolium bromide)
3.7.2. Talent places samples into incubator; B need another shot of talent placing plate and flask into incubator for 3.11.2 below; C need another version for 3.16.1 below

3.8. [modified 1st half of 3.5] Following the incubation, remove the MTT medium and replace with 1 ml of DMSO [3.8.1-CU].  After incubating for 10 minutes, transfer each sample in DMSO to a cuvette and use a spectrophotometer to read the optical density at 570 nm [3.8.2-MED/CU]. 
3.8.1. Talent finishes removing MTT and begins adding DMSO

3.9. [2nd half of 3.5] Calculate the cell viability as the ratio of absorbance at 570 nm and the weight in grams of tissue used before disaggregation [3.9.1-LM]. 
3.9.1. LAB MEDIA Figure 4A, Editor, for ‘as the ratio of absorbance at 570 nm and the weight in grams of tissue,’ point out the Y axis label.

3.10. [originally 3.6] Next, once the saline solution has been aspirated from the skin tissue, Ded, and Dermis samples from a single donor, place each sample separately in a well of a 12-well plate for a cell viability test or a culture flask for morphological analysis [3.10.1-CU].
3.10.1. Talent finishes aspirating sample and places into plate with flask visible in background 

3.11. [originally 3.7] Add 1 ml of RPMI 1640 with 10% FBS and antibiotics to the 12-well plate or 5 ml to the culture flask [3.11.1-CU] and culture at 37°C and 5% CO2 for 24 hours or 7 days respectively [3.11.2-WIDE].
3.11.1. Film as written
3.11.2. Use 3.7.2B here

3.12. [originally 3.8] At 24 hours, use light microscopy to carry out morphological analysis by evaluating the presence of cell suspension [3.12.1-MED].  Repeat on day 7 [3.12.2-LM].
3.12.1. Talent at microscope looking through oculars at sample; 
3.12.2. LAB MEDIA Figure 5A, Editor, for ‘by the presence of cell suspension,’ in 3.12.1, transition to the left panels of this figure with blue cap and arrow.  Then for ‘Repeat on day 7’, add in the right panels with the red cap and arrow.

3.13. [originally 3.9] After the 7 day incubations, use MTT medium to evaluate the cell viability for each culture as just demonstrated [3.13.1-MED/CU]. 
3.13.1. Talent adds MTT medium to samples

3.14. [originally 3.10] With FACS analysis, analyze the Dermis samples for mesenchymal and hematopoietic cell markers such as CD146, CD34, and CD45 [3.14.1-LM].
3.14.1. LAB MEDIA Figure 6, Editor, point out the label/text corresponding to each marker when mentioned (CD146, CD34, and CD45.

3.15. [originally 3.11] Then to test for sterility, under a laminar flow hood [3.15.1-WIDE/MED], seed each disaggregated micro-graft and a corresponding small non-disaggregated tissue fragment onto a Columbia agar plate containing 100 ul of 5% sheep blood broth [3.15.2-CU]
3.15.1. Talent under laminar flow hood begins to seed micrografts
3.15.2. Talent seeding micrografts onto Columbia agar plates

3.16. [originally 3.12] Add medium to the desegregated cells, then incubate at 37°C for three days [3.16.1-WIDE] and assess the sterility of the tissue by performing microbiological analysis as previously described [3.16.2-LM-TXT].
3.16.1. [bookmark: _GoBack]Use 3.7.2C here  Talent opens the incubator
3.16.2. LAB MEDIA Figure 7 (TEXT: Ellner PD,et al. Am. J. Clin. Pathol. 45, 502-504, (1966)
4. Results: Skin Disaggregation and Tissue Characterization
4.1. As shown here, human autologous micro-grafts cultured on collagen support were implanted in a leg lesion and a complete re-epithelialization associated with tissue repair was observed after 30 days [4.1.1-LM].
4.1.1. LAB MEDIA Figure 2A and B, Editor, for the first portion of the sentence, point out panel A and for the complete re-epithelialization, point out panel B.
4.2. Moreover, the clinical follow-up showed a good texture and softness of the damaged area after 5 months [4.2.1-LM].
4.2.1. LAB MEDIA Figure 2C, Editor, if there is room, place next to A and B or eliminate A and place next to panel B.
4.3. As listed in this table, the thresholds of 8, 4, and 3 biopsies that can be processed in a single step were established and the tissues were disaggregated at 4 different times in order to identify optimal conditions of disaggregation to maintain good cell viability [4.3.1-LM].
4.3.1. LAB MEDIA Table 1, Editor, for the 4 different times, point out the ‘Disaggregation Times’ column in the table.
4.4. The mechanical disaggregation demonstrated in this video maintains a mean value of 30% cell viability in all skin samples, Ded and dermis when evaluated at different times with respect to intact tissue [4.4.1-LM].
4.4.1. LAB MEDIA Figure 3A, Editor, use an arrow from above pointing downward to point out the ‘skin tissue’ columns for ‘30% cell viability.’ 
4.5. This graph shows that after 24 hours or 7 days in culture, no substantial variation of cell viability in skin tissue samples was observed by the time of homogenization and culture compared to starting time [4.5.1-LM].
4.5.1. LAB MEDIA Figure 4A, Editor, point out the 24 hour bars and then the 7gg bars when 24 hours or 7 days are mentioned.
4.6. However, a reduced viability of Ded samples after 24 hours in culture compared to starting time was observed; but cell viability was restored after 7 days in culture [4.6.1-LM].  Similar results were observed for Dermis [4.6.2-LM].
4.6.1. LAB MEDIA Figure 4B, Editor, point out the bars for 24 h for reduced viability in the first part of the first sentence. Then point out the 7gg bars for ‘cell viability was restored.’
4.6.2. LAB MEDIA Figure 4C, Editor, bring in under B just before the last sentence is read.
5. Conclusion (said by authors on camera)
5.1. Michele Riccio: Once mastered, this technique can be done in 5 minutes if it is performed properly.
5.2. Michele Riccio: While attempting this procedure, it’s important to remember to remove the epithelial layer from the skin.
5.3. Antonio Graziano: Following this procedure, other methods like bone tissue disaggregation can be performed in order to answer additional questions like bone healing mechanisms.
5.4. Antonio Graziano: After its development, this technique paved the way for researchers in the field of regenerative medicine and tissue-engineering to explore tissue healing in patients.
5.5. Michele Riccio: After watching this video, you should have a good understanding of how to perform this micro-grafts procedure.
5.6. Michele Riccio: Don't forget that working with tissues can be extremely hazardous and precautions such as safety glasses should always be taken while performing this procedure.   

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

PICTURE 1
PICTURE 2
PICTURE 3







General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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