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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____Y_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: __Leica microscope M841 EBS 103103-1
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.) ____2.3 – 2.5, 3.1, 3.2, 4.1 – 4.3, 4.5
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.) __2.3, 3.1, 4.1
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 procedure is to present the advantages and major drawbacks of three different protocols of corneal collagen cross-linking: Conventional cross-linking, Accelerated cross-linking and cross-linking by Iontophoresis.  (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Léa Jouve: This method can help answer key questions in the keratoconus treatment field, such as which protocol of corneal collagen cross-linking is more accurate to halt the progression of this corneal ectasia.  (take 5)
1.2. Léa Jouve: The main advantage of this technique is that we compare the proceedings and the results of three different protocols of corneal collagen cross-linking to highlight the usefulness of each one.  (take 2)
1.2B another version : “The main advantage of this VIDEO…” as there are 3 differents techniques compared.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving human subjects have been approved by the human research ethics committee at la Haute Autorité de Santé.
Protocol (read by voice talent at JoVE):

(there are 3 different patients but they are all male and the crosslinking is always on the left eye. So some of the pictures could be mixed easily)
2. Conventional Corneal Collagen Crosslinking

2.1. To carry out conventional corneal collagen crosslinking, or C-CXL, after treating the eye for 5 days with 1% pilocarpine according to the text protocol [2.1.1-WIDE], in the operating room under aseptic conditions, instruct the patient to lay on his or her back [2.1.2-WIDE].
2.1.1. Talent instructing patient on how to administer pilocarpine drops twice per day for 5 days (Patient is in street clothes)
2.1.2. Talent lays patient on their back in operating room

2.2. Administer a topical anesthesia such as 0.4% oxybuprocaine [2.2.1-MED/CU]. 
2.2.1. Talent administers topical anesthesia (TEXT: clean skin around eye and open w/speculum)  
2.3. To remove the epithelium, use a circle corneal marker to mark the central 9.0 mm of the cornea [2.3.1-SCOPE].  With a blunt spatula, remove the central 7.0 to 9.0 mm of the corneal epithelium by mechanical debridement [2.3.2-SCOPE].
2.3.1. Film as written

2.3.2. Film as written (with 2.3.1)
2.4. Then, every minute for the next 20 minutes, apply 0.1% riboflavin with 20% Dextran to the cornea [2.4.1-SCOPE/ECU].  

2.4.1. Talent applies riboflavin/Dextran to cornea (file number 009 is the first injection, the 010 is an add up)
2.5. Using a 370 nm wavelength UVA light [2.5.1-MED/CU], irradiate the cornea at an irradiance of 3 mW/cm2 and a 5 cm working distance for 30 minutes [2.5.2-CU/ECU].  During the irradiation, apply riboflavin drops to the cornea every 5 minutes [2.5.3-ECU].
2.5.1. Talent positions the UVA light to irradiate the cornea
2.5.2. Talent irradiates cornea

2.5.3. Talent applies drops (screen capture from the UVA device at the end)
2.6. After the procedure, apply antibiotic drops [2.6.1-CU/ECU-TXT] and artificial tears into the irradiated eye [2.6.2-ECU-TXT].  Apply a soft bandage until re-epithelialization is complete and provide post-surgical treatment according to the text protocol [2.6.3-MED/CU].
2.6.1. Film as written (TEXT: 0.3% tobramycin)

2.6.2. Film as written (TEXT: 0.18% hyaluronate) (with 2.6.1)
2.6.3. Talent applies bandage to patient’s eye (with 2.6.1) (better view: 3.3.2)
3. Accelerated Corneal Collagen Crosslinking
3.1. To perform accelerated corneal collagen crosslinking, or A-CXL, after 5 days of pilocarpine treatment and removing the corneal epithelium via mechanical debridement as just demonstrated in this video [3.1.1-FF][3.1.2-FF], apply 0.1% riboflavin without Dextran every 2 minutes for 10 minutes [3.1.3-CU/ECU].  

3.1.1. FREEZE frame from 2.3.1 (has been shot)
3.1.2. FREEZE FRAME from 2.3.2; Editor, place side by side with 3.1.1 (shot with 3.1.1)
3.1.3. Talent applies riboflavin without Dextran

3.2. With a 370 nm wavelength UVA light at an irradiance of 30 mW/cm2 and a 5 cm working distance [3.2.1-MED/CU], irradiate the cornea for 3 minutes [3.2.2-CU/ECU].
3.2.1. Talent positions the UVA light to irradiate eye

3.2.2. Talent irradiates cornea

3.3. Add antibiotic drops and artificial tears into the operated eye [3.3.1-CU/ECU] before applying a soft bandage contact lens until re-epithelialization is complete [3.3.2-CU/ECU-TXT]. 

3.3.1. Talent adds antibiotic then artificial tears to eye 

3.3.2. Talent applies soft bandage contact lens (TEXT: provide post-surgical treatment according to text protocol)  
4. Iontophoresis Crosslinking
4.1. To carry out iontophoresis crosslinking, or I-CXL, after preparing the patient’s eye as shown earlier in this video [4.1.1-FF] [4.1.2-FF], position the iontophoresis device by first applying the sticky passive electrode on the forehead under the operative field [4.1.3-MED/CU]. 

4.1.1. FREEZE FRAME from 2.2.1 (has been shot)
4.1.2. FREEZE FRAME from 2.3.2; Editor, place side by side with 4.1.1 (shot with 4.1.1) 
4.1.3. Film as written
4.2. Apply the active electrode, which is a suction ring, to the open eye [4.2.1-MED], centering the suction ring on the periphery of the cornea before releasing the suction [4.2.2-CU/ECU].
4.2.1. Talent begins to apply active electrode
4.2.2. Talent centers suction ring on periphery of cornea then releases suction
4.3. Then fill the suction ring with hypo-osmolar 0.1% riboflavin without Dextran [4.3.1-CU/ECU]. 

4.3.1. Film as written

4.4. Start the electrical current at 0.2 mA and gradually increase to 1.0 mA [4.4.1-CU] for a total iontophoresis time of 5 minutes [4.4.2-CU/ECU].  
(with 4.3.1, audio slate at 4/41/00)
4.4.1. Talent starts current and gradually increases to 1.0 mA (CU of the screen at 5/38/00)
4.4.2. Patient’s eye during current application

4.4.1B EXTRA talent remove the ring and wash the eye
4.5. Then irradiate the eye for 9 minutes [4.5.1-CU/ECU-TXT]. 
4.5.1. Shot of eye as it is irradiated (TEXT: 370 nm wavelength UVA; 10 mW/cm2; 5 cm working distance).

4.6. After irradiation, apply antibiotic drops and artificial tears and perform post-surgical treatment according to the text protocol [4.6.1-MED/CU].
4.6.1. Talent applies drops and covers eye

5. Results: Corneal Collagen Crosslinking Results
5.1. As demonstrated here, the corneal demarcation line was visible in an anterior segment optical coherence tomography scan in 92% of the cases at a mean depth of 301.6 um, one month after C-CXL, whereas after A-CXL, it was seen in 85.5% of the cases at a mean depth of 183.1 um [5.1.1-LM].  

5.1.1. LAB MEDIA Figure 5 and 6, Editor, point out Figure 5 for C-CXL and point out Figure 6 for A-CXL.
5.2. After I-CXL, the corneal demarcation line was only seen in 46.5% of cases at a mean depth of 214 um [5.2.1-LM].  

5.2.1. LAB MEDIA Figure 7

5.3. This table shows that no intra- or postoperative complications were detected in patient follow-ups within 6 months after application of any of the three protocols, including no significant differences in endothelial cell counting.  In addition, the maximum K-value remained stable for each of the protocols after a 6-month follow-up [5.3.1-LM].
5.3.1. LAB MEDIA Table 1, Editor, point out the K-values at 6 months when mentioned, then point out the 6 month mean for evolution of specular microscopy when endothelial cell counting is mentioned.
5.4. For each of the protocols, in the 1-3 month post-operative period, anterior stromal edema with extracellular lacunae and fragmented keratocyte nuclei was observed with in vivo confocal microscopy.  At 6 months, repopulation of the anterior stroma with keratocyte nuclei was seen and was greater after I-CXL than after the two other protocols [5.4.1-LM].  
5.4.1. LAB MEDIA Figure 8, Editor, for the anterior stromal edema, add in the white arrow, and for the extracellular lunae, add the asterisks. 
6. Conclusion (said by authors on camera)

6.1. Léa Jouve: Once mastered, the conventional protocol can be done in one hour, while the accelerated protocol and the iontophoresis can be done in 15 minutes if they are performed properly.

6.2. Léa Jouve: While attempting these procedures, it’s important to remember that only conventional cross-linking has proven efficacy on arresting the progression of keratoconus. (the beginning)
6.3. Léa Jouve: Following those procedures, other methods could be performed in order to answer additional questions like whether the effectiveness of iontophoresis could be improved by changing some technical parameters such as the irradiance of UVA-light or the length of riboflavin penetration. (take 4)
6.4. Léa Jouve: After its development,  corneal collagen cross-linking paved the way for researchers in the field of keratoconus treatment to explore the pathophysiology of this completely unknown disease in human beings. (take 3)
6.5. Léa Jouve: After watching this video, you should have a good understanding of how to perform a corneal collagen cross-linking using whichever protocol you choose to treat your patients. (take 2)
6.6. Léa Jouve: Don't forget that working with UVA-light machines can be extremely hazardous and precautions such as device calibration and checks should always be taken while performing this procedure.   (take 3)
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.
5.1.1 - Figure 5 : demarcation line on anterior segment optical coherence tomography after conventionnal cross-linking
5.1.1 – Figure 6 : demarcation line on anterior segment optical coherence tomography after accelerated cross-linking

5.2.1 - Figure 7: demarcation line on anterior segment optical coherence tomography after iontophoresis
5.3.1 - Table 1: efficacy and safety of each protocol of cross-linking 6 months after the surgery
5.4.1 - Figure 8: anterior corneal stroma on In Vivo Confocal Microscopy 1 month after cross-linking
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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