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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y 
2. Does your protocol include software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot.
- Cell encapsulation (2.4), (2.5)
4. 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. 
(2.5) Adjusting the encapsulation parameters is very important to ensure producing microcapsules at the desired size.
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Jay Potts: This technique is a dependable way to deliver almost any contents such as drugs, proteins or cells to a specific location in the tissue or animal. You can track the delivery and tune the release of the contents to fit the experiment. It can be used to treat numerous diseases from wound healing to ocular and cardiac diseases.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Marwa Belhaj: The main advantage of this method is the ability to deliver therapeutic cells using alginate microcapsules to the target sites without causing any immune reactions and maintain a sustained delivery of fresh secreted therapeutics for longer periods of time.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


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

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Medical University of South Carolina


Section - Protocol
2. Cell Culture and Encapsulation 
2.1. Begin by culturing retinal epithelial cells according to manuscript directions [1]. Passage the cells when they reach 70 to 80% confluency using standard tissue culture procedures [2]. 
2.1.1. WIDE: Establishing shot of talent walking to the lab work station with the cells in hand. 
2.1.2. Talent passaging cells.
2.2. To encapsulate the cells, mix sodium alginate with deionized water for a final concentration of 2% weight to volume [1] and purify the mixture via filtration with a 0.2-millimeter sterile syringe filter [2]. 
2.2.1. Talent mixing sodium alginate with water.
2.2.2. Talent filtering the cells with the syringe filter. 
2.3. Trypsinize, centrifuge, and wash the cells with 10 millimolar HEPES buffered saline solution [1]. Use a hemocytometer to count the cells [2] and adjust the final cell concentration to 1 million per 1 milliliter of alginate solution [3]. 
2.3.1. Talent washing cells with HEPES. 
2.3.2. Talent using hemocytometer. 
2.3.3. Talent mixing cells with alginate solution. 

2.4. Load 300-microliter aliquots of the alginate and cells mixture into a 3-milliliter syringe [1] and attach it to a syringe pump [2]. Prepare a gelling bath according to manuscript directions and place it in a sterile 50-milliliter beaker below the syringe tip at a 7-millimeter needle to bath spraying distance [3]. Videographer: This step is important!

2.4.1. Talent loading the mixture into the syringe. 
2.4.2. Talent attaching the syringe to the syringe pump. 
2.4.3. Talent properly positioning the gelling bath.
[bookmark: _GoBack]
2.5. Adjust the voltage to 8.0 kilovolts and the flow rate to 30 millimeters per hour to produce microcapsules that are about 150 micrometers in size [1]. Connect the clip of the red anode wire to the needle and connect the black ground clip to the copper wire that is halfway submerged in the gelling bath [2]. Videographer: This step is difficult and important!

2.5.1. Talent adjusting voltage and flow rate settings. Videographer: Obtain multiple reusable takes of this shot because it will be reused in 3.3.1.
2.5.2. Talent connecting wires.  

2.6. It takes approximately 30 minutes to prepare encapsulated cells out of each 1-milliliter batch of the alginate and cell mixture [1-TXT]. When formed, wash the microcapsules with washing solution twice [2-TXT] and incubate them with 10% FBS supplemented DMEM media in a humidified incubator at 37 C and 5% CO2 [3]. 

2.6.1. Encapsulated cells forming. TEXT: Approximately 25,000 microcapsules 
2.6.2. Talent washing microcapsules. TEXT: Do NOT use PBS
2.6.3. Talent putting microcapsules in incubator. 

3. Confirmation of Cell Viability and Capsule Size
3.1. After a 24-hour incubation, prepare a 500-microliter sample of microcapsules for staining by washing them twice in washing solution [1]. Use a live-dead assay kit to stain them for viability [2]. 
3.1.1. Talent washing a sample of microcapsules.
3.1.2. Talent using a live-dead assay kit.
3.2. To ensure that the microcapsules are appropriately sized, dilute them in serum free media and carefully aspirate them with a 2.5 microliter Hamilton syringe [1-TXT]. Slowly eject 1-microliter drops onto a microscope slide [2] and determine the integrity of the microcapsules using an upright bright-field microscope [3]. Authors will acquire scope shots using their own microscope and camera. Authors, please upload videos to your project page. 
3.2.1. Talent aspirating microcapsules with syringe. TEXT: 27 G blunt-tip needle; inner diameter 210 µm
3.2.2. SCOPE: Talent slowly ejecting drops from syringe onto microscope slide. 
3.2.3. SCOPE: Microcapsules. 
3.3. If necessary, adjust the capsule size by adjusting the voltage and flow rate according to manuscript directions [1]. 
3.3.1. Use 2.5.1.









Section – Results
4. Results: Cell Encapsulation and Delivery into the Eye 
4.1. The encapsulation of the cells in alginate was confirmed with bright-field imaging [1] and a live-dead assay demonstrated that 90% of cells were viable post encapsulation [2]. Long term viability of the cells was ensured by dissolving the capsules in sodium citrate and re-plating [3].
4.1.1. LAB MEDIA: Figure 2 A. 
4.1.2. LAB MEDIA: Figure 2 B. Video Editor: Label the first image with the red cells ‘Dead Cells’ and the second image with the green cells ‘Live Cells’. 
4.1.3. LAB MEDIA: Figure 2 C.  
4.2. Intravitreal injection was performed under visual inspection, which allowed for the visualization of capsules in the vitreous [1]. 
4.2.1. LAB MEDIA: Figure 4 A. 




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

5.1. Marwa Belhaj: When attempting this procedure, do not use PBS for any washing steps because PBS dissolves formed alginate microcapsules.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.1. 

5.2. Jay Potts: After its development, researchers have used this delivery system to treat a form of heart failure and hypertension. This technique is considered a promising tool for treatment of different cardiovascular and neurological diseases.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.




 2018, Journal of Visualized Experiments	Page 11 of 12
image1.png




