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A.  Will you require JoVE to record video microscopy? Y, Zeiss S4
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.3.-2.5., 2.8., 2.9.-2.12.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.4. 2.5., 2.9. - Surgical experience will ensure success
E.  Will the filming need to take place in multiple locations? N
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 procedure is to observe the effects of scleral crosslinking using riboflavin and ultraviolet-A radiation to induce axial myopia in a rabbit model. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Assaf Dotan: This method can help answer key questions in the scleral crosslinking field, such as how can UV-A radiation be directed to specific scleral areas? 

1.2. Assaf Dotan: The main advantage of this technique is that it uses UV-A radiation fiber optics and surgery to reach scleral areas of interest.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Assaf Dotan: Assisting the surgical procedure will be Orly Gal-Or, a resident in the Rabin Medical Center Ophthalmology department. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E.  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 Rabin Medical Center.
Protocol (read by voice talent at JoVE):

2. Crosslinking preparation
2.1. Before beginning the procedure, confirm a lack of response to pain reflex [2.1.1.-WIDE-TXT] and use a sterile cotton swab to apply a small amount of ophthalmic ointment to the non-operated eye [2.1.2.-ECU-TXT].

2.1.1. Talent checking toe pinch response or similar (Videographer: More Talent than rabbit in shot) (TEXT: Anesthesia: ketamine hydrochloride 100 mg/kg + xylazine hydrochloride 12.5 mg/kg i.m.)
2.1.2. Few seconds ointment being applied to eye (TEXT: Repeated 0.9% normal saline to experimental cornea)
2.2. Then apply topical anesthesia to each eye [2.2.1.-ECU] and, placing the probe perpendicular to the central cornea [2.2.2.-CU], use an ultrasound A-scanner to perform 3 axial length measurements of the eyes [2.2.3.-CU-TXT].

2.2.1. Few seconds anesthesia being applied to one eye 

2.2.2. Probe being placed perpendicular to cornea

2.2.3. Few seconds one measurement being made OR Shot of readout one measurement on scanner (TEXT: Average measurements)
2.3. Next, under an an ophthalmic operating microscope [2.3.1.-MED], use surgical ophthalmic forceps and scissors to make a 360-degree conjunctival peritomy [2.3.2.-SCOPE].
2.3.1. Few seconds Talent working at microscope (Videographer: More Talent than mouse in shot)

2.3.2. Few seconds peritomy being performed 
2.4. Use a muscle hook to locate the four extraocular rectus muscles [2.4.1.-SCOPE]. Then isolate the muscles with 2-0 braided silk non-needled sutures to create 4 quadrants [2.4.2.-SCOPE].
2.4.1. Few seconds at least one muscle being located

2.4.2. Few seconds 3rd or 4th muscle being isolated with suture, with other 2-3 sutures already placed visible in frame 

2.5. Using a skin marker, designate one irradiation zone at the equatorial sclera [2.5.1.-SCOPE] and one irradiation zone at the posterior sclera in each quadrant [2.5.2.-SCOPE-TXT].

2.5.1. Few seconds equatorial sclera irradiation zone being marked in one quadrant

2.5.2. Few seconds posterior sclera irradiation zone being marked in one quadrant (TEXT: Zone radii: 0.2 cm² w/ 4 mm/zone)
2.6. Then load a 3-5 ml syringe with 0.1% dextran-free riboflavin-5-phosphate photosensitizer solution [2.6.1.-MED] and attach a 26 gauge lacrimal cannula [2.6.2.-MED].
2.6.1. Few seconds Talent loading syringe, with photosensitizer solution container visible in frame if possible

2.6.2. Few seconds Talent attaching cannula
2.7. Now turn on an irradiation device with a 370 nm UVA light source connected to a beveled down custom-made fiber optic [2.7.1.-MED] and set the device to 57 mW/cm² [2.7.2.-MED-TXT].

2.7.1. Talent turning on irradiation device, with fiber optic visible in frame if possible

2.7.2. Few seconds Talent setting device (TEXT: See text for device calibration/light dosage details) 

2.8. Twenty seconds before beginning the irradiation, move the eyeball by pulling the silk sutures in the opposite direction of the quadrant to be treated [2.8.1.-SCOPE-TXT] and apply photosensitizer solution onto the irradiation zone [2.8.2.-SCOPE].
2.8.1. Silk sutures being pulled for one quadrant (TEXT: e.g. pull up and nasal to treat lower temporal quadrant)
2.8.2. Few seconds solution being applied to irradiation zone
2.9. Then use the custom-made fiber optic to irradiate the selected zone for 200 seconds [2.9.1.-CU/SCOPE], applying photosensitizer solution to the zone every 20 seconds [2.9.2.-CU/SCOPE].

2.9.1. Few seconds zone being irradiated

2.9.2. Few seconds photosensitizer being applied 
2.10. After all 4 quadrants have been irradiated [2.10.1.-MED-TXT], trim the lid margins with scissors [2.10.2.-SCOPE].
2.10.1. Shot of both surgeons working at microscope (TEXT: 2 surgeons to perform irradiation/apply sensitizer) 
2.10.2. Few seconds one lid margin being trimmed

2.11. Then use 4-0 ivory-colored braided silk to gently suture the upper and lower eyelids [2.11.1.-SCOPE-TXT].
2.11.1. Few seconds one eyelid being sutured (TEXT: Use 3/8 circle reverse cutting 13 mm length C-3 needle) 
2.12. Apply a small amount of ophthalmic ointment onto the lid margin [2.12.1.-SCOPE/CU] and place the rabbit under a heat lamp. [2.12.2.-MED].

2.12.1. Few seconds ointment being applied 

2.12.2. Talent placing rabbit under heat lamp (Videographer: More Talent than rabbit in shot)

2.13. When the animal is fully recovered, place it into a clean cage with new bedding [2.13.1.-MED-TXT].

2.13.1. Talent placing rabbit into cage (TEXT: Monitor 48 hrs/administer analgesia as appropriate)
2.14. Fifty-five days after the cross-linking, use surgical ophthalmic scissors to remove the tarsorrhaphy [2.14.1.-SCOPE].

2.14.1. Few seconds tarsorrhaphy being removed 

2.15. Then perform three axial length measurements on each eye as just demonstrated [2.15.1.-CU].

2.15.1. Few seconds one measurement being made OR Shot of readout one measurement on scanner

3. Results: Representative axial measurements before and after crosslinking
3.1. In animals that underwent scleral crosslinking and tarsorrhaphy, the mean axial length decreased after eyelid suture [3.1.1.-LM] compared to the un-operated eye [3.1.2.-LM]. 
3.1.1. Fig1new.jpg: please add/indicate the RE END length data bar
3.1.2. Fig1new.jpg: please add/indicate the LE END length data bar
3.2. In animals that underwent only peritomy and tarsorrhaphy, however, the mean axial length increased in the experimental eye [3.2.1.-LM]. 

3.2.1. Fig2new.jpg: please add/indicate the RE END length data bar
3.3. Indeed, eyes that underwent scleral crosslinking exhibited a lower axial length increase overall [3.4.1.-LM] compared to eyes that were peritomized only [3.4.2.-LM], while the between-group difference in the mean axial length of the eyes that did not undergo surgery was not statistically significant [3.4.3.-LM].
3.3.1. Right Eye .jpg: please add/highlight/indicate blue RE END length data bar
3.3.2. Right Eye .jpg: please add/highlight/indicate red RE END length data bar
3.3.3. Left Eye .jpg: please add/highlight/indicate both RE END length bars
4. Conclusion (said by authors on camera)
4.1. Assaf Dotan: While attempting this procedure, it’s important to remember to prepare all of the necessary equipment in advance.
4.2. Assaf Dotan: After its development, this technique paved the way for researchers in the field of myopia to explore the effects of riboflavin and UV-A radiation on the retina, choroid and sclera. 
4.3. Assaf Dotan: After watching this video, you should have a good understanding of how to visualize specific scleral areas of interest and to apply focused UV-A radiation treatments.
4.4. Assaf Dotan: Don't forget that performing surgeries on such small eyes with delicate rectus muscles can be extremely challenging and that a learning curve for perfecting the technique should be expected.
4.5. Assaf Dotan: The implications of this technique extend toward the prevention of pathological myopic complications. 

4.6. Assaf Dotan: Though this method can provide insight into the prevention of axial myopia, it can also be applied to other conditions, such as thin scleral areas.
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.  
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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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