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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar? Yes    
If Yes, can you record movies/images using your own microscope camera?
YES  
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  16
Number of Shots:  29 

Interviews 
1. Video 1: Author Spotlight: A Novel Protocol for Intracameral Injections to Enhance Precision in Rodent Ophthalmology

Ethics Title Card
This research has been approved by the Israeli National Council on Animal Experimentation and complies with the ARVO Statement for using Animals in Ophthalmic and Vision Research
Videographer: Obtain headshots for all authors. 

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Arie Marcovich: Intracameral injections allow to bypass the outer ocular barriers and directly deliver compounds to the aqueous humor. However, conducting these injections in rodents for research presents technical challenges that may result in adverse effects and impact the experimental outcomes. We therefore designed a protocol considering the rat's eye anatomy, to allow intracameral injection with minimal risk of adverse effects.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5.1, 2.5.2

What are the current experimental challenges?
1.2. Ziv Rotfogel: Intracameral injections in rodents involve a risk of tissue damage due to their small eye dimensions, limited aqueous humor volume, and lens position. Tissue damage during manipulation can lead to complications like anterior chamber shallowing, lens injury, endothelial cell damage, and inflammation. All of these cause experimental variability and influence findings. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.1, 3.2.2

What advantage does your protocol offer compared to other techniques?
1.3. Avital Eisenberg-Lerner: The angle and length of the incision are critical. We make an incision in the central corneal region, where the anterior chamber is the deepest at an angle close to flat. This generates a long tunnel, which helps in reducing the loss of aqueous humor. Injecting through the tunnel improves precision and reduces the likelihood of touching the lens.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.2.1, 4.2.2

How will your findings advance research in your field?
1.4. Arie Marcovich: The described intracameral injection method can be utilized in various experimental settings to generate disease models or assess different treatments. We expect that the precision and reproducibility of this injection technique will be a valuable tool in experimental ophthalmology. 
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.4.2, 3.5.1

Videographer: Obtain headshots for all authors.

Protocol Videos 

2. Video 2: Creating a Self-Sealing Corneal Tunnel for Intracameral Injection in Rats
Demonstrator: Oriel Ratzon
Ethics Title Card
Procedures involving animal subjects have been approved by the national permit committee for animal science and comply with the ARVO statement for the use of animals in ophthalmic and vision research 
Protocol
2.1. To begin, prepare the animal for surgery [1]. Inject analgesic buprenorphine intraperitoneally in a single injection [2-TXT]. 
2.1.1. WIDE: Talent preparing the surgical instruments and animal Videographer: Please take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping. 
2.1.2. Talent performing the intraperitoneal injection on the animal. TXT: Buprenorphine: 0.03 mg/kg

2.1     WIDE: Talent preparing the rat on the surgical microscope 
Added: 2.1.1: Talent applying 0.3% ofloxacin and 0.1% dexamethasone to the eye. 
*Voice over: Apply 0.3% ofloxacin and 0.1% dexamethasone to the eye
2.2. Using surgical ophthalmic forceps, hold the superior sclera at the vertical midline next to the corneoscleral junction to stabilize the eye [1].
2.2.1. Talent holding the superior sclera using the surgical ophthalmic forceps.
2.3. Under a surgical microscope, place a sterile, 0.8-millimeter, 31-gauge stiletto blade in the paracentral corneal region on the vertical midline [1]. Place the blade in a flat position at an angle as close as possible to horizontal [2].
2.3.1. SCOPE: To be provided by authors: positioning the stiletto blade in the specified manner on the cornea
2.3.2. SCOPE: To be provided by authors: stiletto blade placed in the ideal position
2.4. In this position, puncture the cornea to make an incision and create a long tunnel until it penetrates into the central area of the anterior chamber [1-TXT]. Then, apply topical 0.3% ofloxacin and 0.1% dexamethasone to the injected eye [2].
2.4.1. SCOPE: To be provided by authors:  puncturing the cornea, creating a long tunnel TXT: Avoid touching the lens!  
2.4.2. Talent Applying 0.3% ofloxacin and 0.1% dexamethasone to the eye
2.5. Next, under slit microscopy [1], observe the depth of the anterior chamber of the injected eye compared to the non-injected eye [2]. Also observe the lens of the injected eye compared to the non-injected eye [3].
2.5.1. Talent setting up the animal on the slit microscope for the examination.
2.5.2. SCOPE: anterior chamber observation comparing both eyes. Add TXT: Repeat slit examination after 24, 48, and 72 h
2.5.3. SCOPE: lens observation comparing both eyes. Add TXT: Repeat slit examination after 24, 48, and 72 h

3. Video 3: Intracameral Injection of Vision Blue in Rat Eye to Assess Anterior Chamber
Demonstrator: Oriel Ratzon
Ethics title card
Procedures involving animal subjects have been approved by the national permit committee for animal science and comply with the ARVO statement for the use of animals in ophthalmic and vision research. 
Protocol
3.1. Begin by loading 5 microliters of trypan blue into a sterile 10 microliter glass Hamilton syringe equipped with a 34-gauge blunt needle [1]. Then, insert the loaded syringe needle through the self-sealing corneal tunnel into the anterior chamber [2].
3.1.1. WIDE: Talent loading trypan blue solution into the syringe. Videographer: Please take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping  
Added: Still image of talent performing injection 
3.1.2. SCOPE: To be provided by authors: inserting the needle into the anterior chamber through the tunnel.
3.2. Inject the solution in the eye [1], and hold the needle in place for 2 to 3 seconds until all fluid clears [2].
3.2.1. SCOPE: To be provided by authors: performing the injection of trypan blue into the anterior chamber.
3.2.2. SCOPE: To be provided by authors: needle being held in place as the fluid clears.
3.3. Remove the needle slowly by pulling it out gently to avoid leakage from the corneal tunnel [1].
3.3.1. SCOPE: To be provided by authors: demonstrating the careful removal of the needle from the eye.
3.4. Examine under slit microscopy [1]. Evaluate the depth of the anterior chamber to exclude shallowing and verify the presence of vision blue in the anterior chamber [2-TXT].
3.4.1. Talent setting up the animal on the slit microscope for the examination.
3.4.2. SCOPE: view of the anterior chamber, with presence of vision blue OR LAB MEDIA: Figure 3 TXT: Repeat slit examination after 24, 48, and 72 h
Representative Results
3.5. Using this protocol, the corneas of Sprague Dawley rats were injected with trypan blue. Immediate slit lamp examination post-injection revealed that the anterior chamber was visibly stained with vision-blue, confirming the successful delivery of the substance to the target area [1].
3.5.1. LAB MEDIA: Figure 3 Video editor: Please emphasize the blue area

4. Video 4: Intracameral Injection of Hoechst to Assess Bioavailability of Dye in Endothelial Cell Layer
Demonstrator: Mor Schlesinger
[bookmark: _Hlk120633226]Ethics title card
Procedures involving animal subjects have been approved by the national permit committee for animal science and comply with the ARVO statement for the use of animals in ophthalmic and vision research
Protocol
4.1. To begin, load 5 microliters of Hoechst solution into a sterile 10 microliter glass Hamilton syringe attached to a 34-Gauge blunt needle [1].
4.1.1. WIDE: Talent loading Hoechst into the Hamilton syringe.
4.2. Insert this syringe needle into the anterior chamber through the self-sealing corneal tunnel [1], and inject the solution [2]. Hold the needle in place for 2 to 3 seconds until all fluid clears [3].
4.2.1. SCOPE: To be provided by authors: inserting the needle through the tunnel into the anterior chamber.
4.2.2. SCOPE: To be provided by authors: injecting the Hoechst dye into the anterior chamber.
4.2.3. SCOPE: To be provided by authors: needle being held steady as the dye disperses.
4.3. Pull out the needle slowly to remove it, avoiding leakage from the corneal tunnel incision [1].
4.3.1. SCOPE: To be provided by authors: carefully withdrawing the needle from the eye.
4.4. Next, enucleate both eyes [1]. Isolate the corneas, and collect the non-injected cornea as a control [2].
4.4.1. Talent demonstrating the enucleation process for bothof one eyes. Add TXT: Enucleate both eyes. 
4.4.2. SCOPE: Talent isolating the injected corneas. Add TXT: isolate also the non-injected cornea.
ADD TXT/voice over: 
(at time 0 of file 4.4.2.1): Cut the sclera around the optic nerve
(at time 0:00:06 of file 4.4.2.1): Then make four additional cuts from the optic nerve towards the cornea
(at time 0:01:06 of file 4.4.2.1): drain excess fluid with whatmann paper

(at time 0 of file 4.4.2.2): spread out the cut sclera
(at time 0:00:32 of file 4.4.2.2): separate the retina from the sclera
(at time 0:01:11 of file 4.4.2.2): Pull out and discard the lens and retina

(at time 0 of file 4.4.2.3): Remove the iris

(at time 0 of file 4.4.2.4): Cut and discard the sclera around the cornea

(at time 0 of file 4.4.2.5): Carefully lift up the cornea

4.5. Add: Place the cornea on a glass slide. Stain both corneas with 0.5% Alizarin red to identify endothelial cells [1].  Examine the corneas under a light microscope to image the alizarin-red staining of endothelial cells [2]. 
4.5.1. Talent applying the stain to both the  injected corneas. Add TXT: incubate for 90 seconds. TXT: Stain also the non-injected cornea.
Add: 4.5.1.2 : Talent absorbing the Alizarin Red, washing the cornea, and placing a cover slip on the stained cornea. TXT: Repeat wash three times.
Note to editors: this video is long and can be edited – I suggest to cut after the first wash and move to the part placing the cover slip. 
4.5.2. SCOPE: To be provided by authors: WIDE: Talent observing through a microscope
alizarin-red staining of endothelial cells under light microscope OR WIDE: Talent observing through a microscope
4.6. Also evaluate the corneas under a fluorescent microscope to observe Hoechst staining [1], and compare it to the non-injected cornea as control [2].
4.6.1. SCOPE: To be provided by authors: Alizarin-red staining and Hoechst Staining of injected cornea. TXT: observe also the non-injected cornea.
4.6.2. SCOPE: To be provided by authors: Hoechst Staining of non-injected cornea 
Representative Results
4.7. Hoechst dye, a DNA-binding cell-permeable fluorescent marker, was utilized to assess drug bioavailability through intracameral injection [1]. Endothelial cell uptake of Hoechst was examined 15 minutes post-injection by fluorescent microscopy [2].
4.7.1. LAB MEDIA: Figure 4
4.7.2. LAB MEDIA: Figure 4 Video editor: Please emphasize the middle image for “Hoechst”
4.8. Alizarin Red staining highlighted the intercellular borders of the endothelial layer [1]. Also, positive Hoechst staining within endothelial cell nuclei confirmed the successful delivery of the dye via this method [2] 
4.8.1. LAB MEDIA: Figure 4 Video editor: Please emphasize the first image for “Alizarin Red”
4.8.2. LAB MEDIA: Figure 4 Video editor: Please emphasize the last image for “Merge”




 2024, Journal of Visualized Experiments		May 20, 2024	Page 9 of 9
image1.png




