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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ___Yes______ 

- Part of the process is typically done under a dissecting microscope, but the components involved are not that small (~1mm scale). If the JoVE camera has a good zoom lens that will probably be good enough. We do have a dissecting microscope that has a camera port

Can you record movies/images using your own microscope camera? (Y/N)__N_______  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _Wild Heerbrugg TYP 355110____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 

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.) ___________________________________________
2.7.1, 2.8.1, 2.10.1, 2.14.1, 3.3.3, 3.4.1
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.) ___________________________
3.4.1 – Not difficult per se, but for high volume harvesting under suction, intermittent saline flushes are essential, otherwise the system will be prone to clogging
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Tam: This method can help answer a central question in the skin tissue regeneration field, which is how to replace the diverse cell types and structures that are contained in natural skin [1-MED]. 
1.1.1. Tam speaks towards the camera (looking just off-camera), interview style.
1.2. Tam: The main advantage of this technique is that autologous full-thickness skin can be collected with minimal donor site morbidity [1-MED].  
1.2.1. Tam speaks towards the camera (looking just off-camera), interview style. 
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. **Tam: Demonstrating the procedure will be Bill Farinelli, a research associate from our laboratory [1-MED]/[2-MED].  

1.3.1. Tam speaks towards the camera (looking just off-camera), interview style.  Video editors, please use 1.3.1 as the audio and 1.3.2 as the visual for 1.3.
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Tam, the optional statements are meant to be said by someone not speaking the required interview points, so I moved it to the conclusions.

D.  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 the Institutional Animal Care and Use Committee (IACUC) at Massachusetts General Hospital [1-Title Card].
1.4.1. Title Card
Protocol: (read by voice talent at JoVE)
2. Production of Harvesting Needles
2.1. Begin this procedure with setup of the production stage as described in the text protocol [1-CU].  Install two cut-off wheels concentrically onto the rotary tool [2-MED].  Use a smaller, lower grit diamond cut-off wheel over a larger, higher grit stone cut-off wheel [3-CU or ECU].
2.1.1. Production stage with mounted rotary tool at the same height as the luer (rhymes with “sewer” [as in where waste water and other stinky things go]) lock connector.
2.1.2. Talent motions to install two cut-off wheels concentrically onto the rotary tool.  Continue/match action in next shot.
2.1.3. 2 wheels as talent installs them onto the rotary tool.
2.2. Position an overhead light source with an adjustable arm over the rotary tool, with the light aimed at the cutting wheels [1-MED].
2.2.1. Talent positions an overhead light source with an adjustable arm over the rotary tool with the light aimed at the cutting wheels.
2.3. To enhance visualization, position a dissecting microscope over the production setup so that the eyepiece is focused on the cutting discs [1-CU].
2.3.1. Production setup as talent positions the dissecting scope there. 
2.4. When reshaping the needle tip, wear protective eyewear and a surgical mask to prevent fine metal particles from entering the eyes or airways [1-MED].
2.4.1. Talent puts protective eyewear and a surgical mask on.
2.5. Choose hypodermic needles of the appropriate gauge size, based on experimental requirements [1-MED-over the shoulder].  Mark off the intended length on each harvesting needle [2-CU or ECU].
2.5.1. Talent opens the hypodermic needle packages.
2.5.2. Hypodermic needles as talent marks off the harvesting needle.
2.6. Lower the needle perpendicularly to the rotary tool with the power on, using the edge of the outer cutting disc to cut off the excess length of the needle, at the point marked [1-SCOPE].
2.6.1. View through the dissecting scope as talent lowers the needle perpendicularly to the rotary tool with the power on, using the edge of the outer cutting disc to cut off the excess length of the needle, at the point marked.
2.7. Connect the shortened, blunt needle to the female luer lock connector on the production stage [1-CU].  Adjust the horizontal rotation stage so that the needle is at a 12 degree angle parallel to the cutting discs on the rotary tool [2-MED-over the shoulder].
2.7.1. Shortened, blunt needle as talent connects to the female luer lock connector on the production stage.  
2.7.2. Talent adjusts the horizontal rotation stage so that the needle is at a 12 degree angle parallel to the cutting discs on the rotary tool. 
2.8. Turn on the overhead light and adjust its position while observing the needle under magnification, until the light is reflected off the midline of the needle [1-SCOPE].
2.8.1. View through the dissecting scope as talent turns on the overhead light and adjusts its position while observing the needle under magnification, until the light is reflected off the midline (lengthwise) of the needle.
2.9. Power on the rotary tool.  Then, use the translation stage to advance the needle towards the inner cutting disc [1-SCOPE]. 
2.9.1. View through the dissecting scope as talent powers on the rotary tool and then use the translation stage to advance the needle towards the inner (diamond) cutting disc.
2.10. Keep advancing the needle slowly against the cutting disc until the cutting disc reaches approximately the midline of the needle [1-SCOPE].
2.10.1. View through the dissecting scope as talent advances the needle slowly against the cutting disc until the cutting disc reaches approximately the midline of the needle (as visualized by the overhead light’s reflection along the midline). 
2.11. Slowly move the cut needle surface from the inner diamond wheel onto the outer stone wheel to finish the cut needle surface with a finer polish [1-SCOPE].
2.11.1. View through the dissecting scope as talent slowly moves the cut needle surface from the inner diamond wheel onto the outer stone wheel to finish the cut needle surface with a finer polish.
2.12. Retract the needle away from the cutting disc.  Using the vertical rotation stage, rotate the needle 180 degrees [1-SCOPE].  Repeat these steps to reshape the other side of the needle [2-MED].
2.12.1. View through the dissecting scope as talent retracts the needle away from the cutting disc.  Talent uses the vertical rotation stage to rotate the needle 180 degrees.  
2.12.2. Talent works to repeat the steps to reshape the other side of the needle.
2.13. Now, remove the needle from the production stage [1-MED-over the shoulder].  Clean the inside bore with a metal wire that is slightly smaller than the needle’s inner diameter [2-CU].
2.13.1. Talent removes the needle from the production stage.
2.13.2. Inside bore as talent cleans it with metal wire that is slightly smaller than the needle’s inner diameter.
2.14. Using a sharp wooden stick, remove any burrs that may be still attached to the edges of the newly-formed needle [1-SCOPE].
2.14.1. View of newly-formed needle through the dissecting scope as talent uses a sharp wooden stick to remove any burrs.
3. Skin Tissue Harvesting
3.1. When a high volume of microcolumns is needed, remove the plunger from a 20 milliliter syringe [1-MED-over the shoulder-TXT].  Then attach the syringe to a suction adapter [2-CU].  Complete the assembly by attaching a harvesting needle to the syringe [3-ECU].
3.1.1. Talent removes the plunger from the 20 mL syringe.  TEXT Overlay: See text if using thin ex vivo skin tissue
3.1.2. Suction adapter as talent attaches the syringe there.
3.1.3. Harvesting needle as talent attaches it to the syringe.
3.2. Use a piece of sterile suction tubing to connect the suction adapter to a sterile suction canister [1-MED-over the shoulder].  Make sure the harvesting apparatus is connected to a canister input that allows fluid to flow into the canister unimpeded [2-CU].
3.2.1. Talent uses a piece of sterile suction tubing to connect the suction adapter to a sterile suction canister.
3.2.2. Harvesting apparatus as talent connects it to the canister input, allowing unimpeded flow.
3.3. Now, connect the apparatus to a negative pressure source [1-MED]. Harvest the microcolumns by inserting the harvesting needle into the skin [3-ECU].
3.3.1. Talent connects the apparatus to a negative pressure source.
3.3.2. Harvesting needle as talent connects it to the syringe.
3.3.3. Tip of harvesting needle as talent inserts it into the skin. 
3.4. Intermittently dip the harvesting needle into a container of sterile saline during the harvesting procedure to flush the system [1-MED].
3.4.1. Talent dips the harvesting needle into a labeled container of sterile saline to flush the system.  
3.5. Keep on hand a metal wire, or gauge needle, that is slightly smaller than the harvesting needle’s inner diameter [1-MED-over the shoulder].  If the needle becomes clogged, it can be cleared by inserting the metal wire into the needle bore [2-CU].
3.5.1. Talent removes the metal wire or smaller gauge needle from its storage container or packaging.
3.5.2. Needle as talent cleans it by inserting the metal wire into the needle bore.
3.6. When the desired amount of microcolumns have accumulated in the canister, disconnect the device from suction [1-MED-over the shoulder].  Then pour the contents of the suction canister out through a filter to collect the microcolumns [2-CU-TXT].
3.6.1. Talent disconnects the device from suction.
3.6.2. Filter as talent pours the contents of the suction canister through it.  TEXT Overlay: See text for treatment of donor sites
4. Results: Harvested Microcolumns of Full-Thickness Skin
4.1. Shown here is a finished harvesting needle viewed from the front and from the side.  Note the two cutting points at the tip [1-LM].
4.1.1. 58289_Tam_Figure2C+D – Authors, please provide of a separate version of figure 2C and 2D without the “C” or “D” labels for the video.
4.2. The harvesting needles should be able to collect microcolumns of full-thickness skin tissue with an approximate 80 to 90 percent success rate.  In this figure, checkmarks represent 1 millimeter [1-LM].  
4.2.1. Figure4.tif
4.3. Each microcolumn should contain epidermis… [1-LM], dermis… [2-LM], and some subcutaneous fat [3-LM].
4.3.1. Figure4.tif – Video editors, please highlight the “1” and corresponding arrow.
4.3.2. Figure4.tif – Video editors, please highlight the “2” and corresponding arrow.
4.3.3. Figure4.tif – Video editors, please highlight the “3” and corresponding arrow.
5. Conclusion (said by authors on camera)
5.1. Tam: Microcolumns can be applied directly to wound beds to augment wound healing, or they may be combined with different matrix materials to produce combination constructs.  Microcolumns can also be maintained in culture for in vitro studies [1-MED].
5.1.1. Tam speaks towards the camera (looking just off-camera), interview style. 
5.2. Tam: While performing high-volume harvesting, it’s important to remember to incorporate an intermittent saline flush [1-MED]/[2-MED]. 
5.2.1. Tam speaks towards the camera (looking just off-camera), interview style. 

5.2.2. Shot 3.4.1 can be shown as this point is narrated.

5.3. Tam: Though this method was designed for skin wound repair, a similar principle could be applied to other organ systems, such as muscles, where autologous tissue grafting is needed [1-MED].
5.3.1. Tam speaks towards the camera (looking just off-camera), interview style. 
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.  

58289_Tam_Figure2C+D – Authors, please provide of a separate version of figure 2C and 2D without the “C” or “D” labels for the video.
Figure4.tif
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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