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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your protocol include detailed descriptions of software usage? 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. 2.2., 2.3., 2.4., 3.3., 3.4.
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. 2.3.2.
E.  Will the filming need to take place in multiple locations? N
1. Introduction 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Masahito Fujio: This method can help answer key questions in the hard and soft tissue regeneration field [1-INT]. 
1.1.1. Named author states the above, looking slightly off frame, interview style.
1.2. Masahito Fujio: The main advantage of this technique is that the use of a mouse, allows for a detailed analysis of bone regeneration [1-INT].   
1.2.1. Named author states the above, looking slightly off frame, interview style.

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

1.9. Procedures involving animal subjects have been approved by the Division of Experimental Animals and Medical Research Engineering, Nagoya University Graduate School of Medicine.

Protocol: (read by voice talent at JoVE)
2. Osteotomy and Placement of the Distractor
2.1. Begin with a fully anesthetized adult mouse [1-MED], carefully shave and disinfect the surgical area with 10% iodine solution [2-MED-over the shoulder], then administer 0.5% lidocaine hydrochloride at the right lower limb [3-MED]. 
2.1.1. Talent performs a paw/tail pinch on the anesthetized mouse and no reaction is seen. 
2.1.2. Talent finishes shaving the right lower leg of the mouse and then wipes the area with a pad soaked in iodine. 
2.1.3. Talent injects the right lower leg of the mouse with lidocaine. 
2.2. Then, after making a 15-millimeter longitudinal skin incision at the right lower leg with a number 15 scalpel [1-MED-over the shoulder], bluntly separate the underlying muscles, taking care not to remove all periosteum [2-CU]. Then cut the fibula with scissors [3-CU].
2.2.1. Talent finishes making the incision in the skin and puts the scalpel down. 
2.2.2. The muscles are blunt dissected to reveal the fibia. 
2.2.3. The scissors approach from the outside, easily reach the fibia and then cut the fibia. 
2.3. Grasp the ankle with narrow thin forceps, and use a 27-gauge needle to make a hole in the bone about 5-millimeters from the heel [1-MED]. The needle should penetrate the skin, bone, and skin in that order [2-ECU]. When the needle fully penetrates, cut the tip and root with a nipper so that the needle is about 15-millimeters [3-CU]. 
2.3.1. Talent grasps the ankle with forceps, picks up a 27-gauge needle and holds it against the leg ~5 mm from the heel. 
2.3.2. The needle is pushed through the skin, bone, and skin. 
2.3.3. Each end of the needle is cut as described. 
2.4. Make another hole in the same manner, about 2 to 3 millimeters proximal [1-ECU]. 
2.4.1. Another needle is pushed through the leg close to the needle just placed. 
2.5. Next, hold around the ankle and pass a 25-gauge needle under the knee in the same manner [1-CU]. After the needle penetrate, cut the tip and root with a nipper [2-MED]. Make another hole in the same manner, about 2 to 3 millimeters distal.
2.5.1. A needle are placed as described. 
2.5.2. Talent cuts both ends of the needle.
2.5.3.  Added shot: A needle are placed as described. 
2.5.4. Added shot: Talent cuts both ends of the needle.
2.6. Place the custom-made distractor such that it is parallel to the extension direction [1-ECU]. Fix the needles and device with enough polymerization dental resin to fill the grooves of the device [2-CU]. Wait for the polymerization to complete, which should take approximately 5 minutes [3-MED]. 
2.6.1. The distractor is placed as described. 
2.6.2. Dental resin is applied as described. 
2.6.3. Talent examines the finished dental resin application and then sets a countdown timer. 
2.7. Then, while being very careful not to damage the surrounding tissues, cut the middle of the diaphysis of the tibia using a very thin cutting disc while applying a saline solution [1-CU]. 
2.7.1. Picks up the cutting device with thin cutting disc attached and cuts the bone with the cutting disc while irrigating with saline solution. 
2.8. Close the wound with a 4–0 nylon suture [1-MED-over the shoulder].
2.8.1. Talent sutures the wound. 
2.9. Give subcutaneous injections of buprenorphine for analgesia immediately after surgery [1-MED-TXT]. 
2.9.1. Talent gives the mouse an injection of buprenorphine and then places it in the recovery cage where other mice are visible. TEXT: Continue 0.1 mg/kg buprenorphine every 12 hours through postoperative day 7 and as needed thereafter. 
3. Distraction Protocol
3.1. Masahito Fujio: There are various reports on the latency period and distraction rate, but here, representative protocols are shown [1-INT].
3.1.1. Named author states the above text to camera.  
3.2. After a latency period of 5 days, begin the distraction procedure [1-MED].  For extension, use the pin attached to the rapid expansion screw. Move the pin in the direction of the yellow arrow attached to the extension screw [2-LM]. 
3.2.1. Talent in the procedure area with the cage containing the mouse. Talent removes the lid of the cage and retrieves the mouse. 
3.2.2. LAB MEDIA: 57925_Fujio_Figure 1E
3.3. Hold the tail with the little finger and palm, and fix the extension device with the forefinger and thumb [1-CU-TXT].
3.3.1. *film as written. Critical step. TEXT: Anesthesia is not necessary during extension. 
3.4. Perform extension by moving the pin in the direction of the yellow arrow 0.2-millimeters for a one quarter turn [1-CU]. 
3.4.1. *film as written. Critical step. 
3.5. Masahito Fujio: Continue lengthening at a rate of 0.2-millimeters every 12 hours for 8 days, which will result in a total gap of 3.2-millimeters [1-INT].
3.5.1. Named author states the above text to camera.  
4. Results: Radiological and Histological Findings
4.1. This image shows typical radiography findings at 4 weeks after distraction in the model. Newly formed bone is seen at the distraction site [1-LM]. 
4.1.1. LAB MEDIA: 57925_Fujio_Figure2A. Show image. 
4.2. Hematoxylin and eosin staining results are seen here. A newly formed bone bridge was observed, and the newly formed bone could be easily distinguished from the native bone [1-LM]. 
4.2.1. LAB MEDIA: 57925_Fujio_Figure2B. Show image.

5. Conclusion (said by authors on camera)
5.1. Masahito Fujio: We presented a mouse tibial DO model developed using a custom-made distractor. The use of a mouse DO model facilitates a more detailed analysis. It is particularly suitable for experiments using knockout mice [1-INT]. 
5.1.1. Named author states the above, looking slightly off frame, 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.  

Insert your media filenames here.


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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