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Brief Questionnaire:
A.
i) Does your protocol involve microscopy, such as filming a complex dissection or a microinjection technique, which will need to be filmed by JoVE? (Y/N) _N__ 
B.
Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) __N___ 
C.
Which steps of your protocol will viewers benefit most from having filmed?  


Videographer: these steps are in italics.
D.
What is the single most difficult aspect of this procedure and what do you do to ensure success?


These steps are underlined.
E.
i) Will the filming need to take place in multiple locations? (Y/N) _N__
1. Introduction
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this protocol is to develop a biodegradable hemostatic glue for surgical application, inspired by a ubiquitous compound in plants. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

For shots 1.1 and 1.2 - She successfully did these without a script, you have a CU and wider shot for the this portion.
1.1. Keumyeon Kim: This method can help us understand the water-resistant adhesion mechanism of biomaterials such as tissue adhesives and sealants in biomedical applications. 
1.1.1. (added shot) close up frame without script
1.2. Keumyeon Kim: The main advantage of this technique is that the process of making TAPE is extremely simple, scalable, and environmentally friendly.   
1.2.1. (added shot) close up frame without script
E.  Ethics title card:

1.9. Procedures involving animal subjects have been approved by the Institutional Review Board at Korea Advanced Institute of Science and Technology (KAIST).
Protocol (read by voice talent at JoVE)
2. TAPE Formation
2.1. First, prepare a tannic acid solution in a [2.1.1-WID] 4-mL glass vial on a magnetic stirrer.  Add 1 ml of distilled water and 1 gram of tannic acid with stirring at 200 rpm. [2.1.2-MED]

2.1.1. Added shot: setting the vial on stirrer

2.1.2. establishing shot talent adding stir bar to vial on stirrer

2.1.3. Added shot: adjusting the dial to 200 rpm

2.1.4. Added shot: stirring

2.1.5. adding solution, turning up stirring and adding solids 

2.2. After an hour the tannic acid will be completely dissolved in a brown solution. [CU]

2.2.1. appearance of solution after stirring for an hour

2.3. Next, add one mL of distilled water to one gram of PEG (pronounce P-E-G) powder [2.3.1-MED] and vortex them into a white slurry.  [2.3.2-CU]

2.3.1. Added shot: adding 1 mL of water to the tube having PEG powder

2.3.2. weighing out 1g PEG, then adding PEG to water in tube or visa versa

2.3.3. tube placed on vortex, show amount of vortex it takes to get white slurry

2.4. Keep the slurry at 60 °C for 10 minutes – [2.4.1-MED] it should become completely clear.  Then return it to room temperature. [2.4.2-ECU]

2.4.1. places tube in the 60 ºC water bath oven, starts a timer

2.4.2. checks tube after 10 min, now content looks clear
2.5. Next, in a microcentrifuge tube, mix 329 µL of PEG solution [2.5.1-MED] with 671 µL of the tannic acid solution.  Take the aliquots slowly, as the solutions are both quite viscous. [2.5.2-MED] 

2.5.1. taking aliquot of PEG and adding to tube (aliquots are slow to draw up)

2.5.2. taking aliquot of tannic acid and adding to tube, then puts spatula in tube and starts mixing

2.6. Gently blend the solutions into a honey-like mixture with a narrow spatula. [ECU]

2.6.1. mixing with spatula eventually show final product
2.7. Spin the mixture at 12,300 Gs for three minutes in a fixed-angle rotor.  [MED]

2.7.1. loading tube onto rotor with balancer tube and starting the spin

2.8. Then, carefully pipette off as much of the supernatant as possible, [2.8.1-MED] leaving the fully formed TAPE (pronounce as one word the same as normal sticky tape).  Store the TAPE at 4 to 8 ºC for several weeks. [2.8.2-CU/TEXT]

2.8.1. removing the tube from the centrifuge and taking out supernatant 

2.8.2. detail of completing removal of the supernatant, until just TAPE is in tube, TEXT: Store at 4 - 8 ºC
3. Measuring Adhesive Strength
3.1. To measure the adhesive strength of the TAPE, prepare [3.1.1-WID] a test tissue from a porcine biopsy skin punch.  Remove all the fat [3.1.2-CU] and then prepare two 6-mm diameter test tissues.  [3.1.3-CU]

3.1.1. Setting up to work on biopsy tissue

3.1.2. removing fat from biopsy tissue

3.1.3. punching two 6-mm test pieces

3.2. Apply commercial cyanoacrylate glue to the outer side of each tissue, [3.2.1-ECU] and attach the rods, or a similar object to be gripped by the test machine. [3.2.2-CU]

3.2.1. applying glue to test tissues, demonstrating with one is ok

3.2.2. attaching rods to glue, show both tissues being 

3.3. Next, apply a drop of TAPE to one side of the tissue [3.3.1-CU/TEXT: ] and spread it uniformly between the inner sides of the two tissues, so they are attached. [3.3.2-ECU]
3.3.1. applying drop of TAPE, TEXT: ~ 3 - 6 mg TAPE

3.3.2. spread TAPE, demonstrates that the tissues are attached
3.4. Then, attach and detach the tissues several times to make a homogenous mix that fully covers the interface. [ECU]

3.4.1. attaching and detaching the tissues 
3.5. Next, attach the rods to the testing apparatus. [CU]

3.5.1. attaching rods to the UTM universal testing machine
3.6. Begin with applying a force of 20 Newtons for one minute. [MED]

3.6.1. setting force and applying force

3.7. Next, have the rods pull apart at a rate of one millimeter per minute [3.7.1-CU] until the tissues are completely detached. [3.7.2-CU]

3.7.1. programing the 1 ml / min and starting

3.7.2. tissues holding and then coming apart

3.8. The data is given as a force-distance curve. [CU/TEXT]

3.8.1. data output, a curve, TEXT: Data analysis details are provided in the text protocol.
3.9. To test adhesion strength in the presence of water, add 20 µL of water [3.9.1-MED] to the detached area between the two tissues, [3.9.2-CU] and immediately attach the wet surfaces with the TAPE.  [3.9.3-CU]

3.9.1. taking an aliquot of water 

3.9.2. applying water to the test tissues

3.9.3. adhering the wet TAP tissues with water

3.10. Repeat the test, as before, with no other changes. [MED]

3.10.1. performing test (actions from 3.6 – 3.7)
4. In vitro Degradation Test
4.1. First, cut an 8-mm diameter cap [4.1.1-WID] off a micro-centrifuge tube and weigh it. [4.1.2-MED]

4.1.1. cutting off the cap from the tube

4.1.2. weighing the cap, TEXT:  Record as Wc
4.2. Next, fill the cap with 150 mg of TAPE and measure the total weight. [4.2.1-CU/TEXT]  Do not fill the cap beyond the lip, which will be needed as a barrier. [4.2.2-ECU/TEXT]

4.2.1. loading TAPE into cap, carefully, TEXT: Record as W0 

4.2.2. detail of cap loaded with TAPE, showing inner lip

4.3. Add 50 mL of PBS buffer to the 75-square-cm cell culture flask, [4.3.1-MED], put the loaded cap into the flask, and submerge the cap. [4.3.2-CU]
4.3.1. film as written

4.3.2. loading flask cap goes under solution level Submerging cap into the PBS loaded culture flask
4.4. Incubate the flask at 37 °C on an orbital shaker set to 50 rpm, but not higher. [MED]

4.4.1. placing flask in shaker, securing and starting rotations (in incubator)
4.5. At the desired time, remove the cap [4.5.1-CU] and dry it with nitrogen gas. [4.5.2-MED]

4.5.1. removing the cap 

4.5.2. drying the cap

4.6. Then, weigh the cap. [MED/TEXT]

4.6.1. as written, TEXT: Record as Wt
4.7. Next, replace the PBS in the flask and continue [4.7.1-MED] the incubation with gentle shaking until the next time point. [4.4.1]

4.7.1. changing the solution in the flask

4.8. From the measurements, calculate the relative remaining weight from the measurements.  [MED/TEXT]

4.8.1. talent manipulating data at computer, TEXT: Relative remaining weight (%) = (Wt – Wc) / (W0 - Wc) x 100
5. Hemostatic ability of TAPE
5.1. Begin with a fully anesthetized 6-week old male mouse, tested with a toe pinch. [MED/TEXT]

5.1.1. establish the set up, the mouse is being checked with toe pinch, TEXT: 33.3 mg tiletamine-zolazepam  +  7.78 mg xylazine / kg, i.p.
5.2. Be sure to apply vet ointment to eyes prior to beginning the surgery. [CU]

5.2.1. applying ointment to the eyes

5.3. Now, expose the liver using a midline abdominal incision and place filter paper of known mass under the liver to immobilize the liver. [ECU]

5.3.1. midline incision, show liver

5.3.2. (Added shot) place the filter paper under the liver

5.4. Next, prick the liver with an 18 Gauge needle to induce bleeding. [CU]

5.4.1. film as written

5.5. While absorbing the blood with sterile gauze, immediately put 100 μL of TAPE on the site of the incision.   For positive controls use cyanoacrylate or a similar glue and do nothing for negative controls.  No further suturing is needed. [ECU]

5.5.1. applying TAPE while absorbing blood, take a long-duration shot

5.6. After placing the adhesive, [5.6.1-ECU] collect the blood from the damage site onto the paper.  Replace the paper every 30 seconds over two minutes. [5.6.2-ECU]

5.6.1. placing the paper under the liver

5.6.2. paper soaking up blood, then paper is replaced with new paper
5.7. Measure the mass of absorbed blood on the [5.7.1-MED] four filter papers.  The animals should be euthanized. [5.7.2-CU]

5.7.1. weighing a blood-soaked filter paper, paper is replaced

5.7.2. as above, tighter angle, next piece of paper, paper is replaced
6. Results: TAPE Strength, Durability and in vivo Test Results 
6.1. Several ratios of TA and PEG were tested and the ideal combination to make TAPE was a two-to-one volume ratio.  Such TAPE was applied between two porcine skins with a diameter of 6 mm, then tested on a tensile machine, as described.

6.1.1. Fig 2A

6.2. The force needed to detach two porcine skins was initially measured at 200 kiloPascals and increased to 250 kiloPascals with repeated cycles.

6.2.1. Fig 2B

6.3. When the skin samples were moistened after each cycle of attachment-detachment, the tensile strength of the bond dropped to 90 kiloPascals initially, and decreased to 50 kiloPascals after 20 cycles.

6.3.1. Fig 2C
6.4. The durability of TAPE was tested in small volumes diluted in PBS with shaking at physiological-like conditions.  Mass was retained for 21 days using the 2:1 ratio formulation.

6.4.1. Fig 3B

6.5. A one-to-one ratio formulation of TAPE only lasted 13 days under these conditions.

6.5.1. Fig 3C
6.6. Next, a hemostatic test performed in vivo was conducted. 

6.6.1. Fig 4A

6.7. The TAPE sealed liver was compared with commercial fibrin glue.  The TAPE sealed liver bled significantly less than the fibrin glue sealed liver.

6.7.1. Fig 4D
7. Conclusion (said by authors on camera)
7.1-7.4 - These are wide shots of the talent reading off the script (the person helping me had a bit of a hard time holding the notes up at the eye level that I was requesting but it’s still useable content) 
7.1. Keumyeon Kim: Once mastered, the preparation of TAPE can be done in 5 min if it is performed properly.

7.1A & 7.2A close up- done without the script (these worked out well)
7.1B & 7.3B close up frame reading off script
7.1.1. (added shot) close up frame without the script

7.1.2. (added shot) close up the frame reading off script

7.2. Keumyeon Kim: While attempting this procedure, it’s important to remember to keep the optimized ratio between TA and PEG because it can dramatically affect the adhesion force of TAPE.
7.2.1. (added shot) close up frame without the script

7.3. Keumyeon Kim: After its development, this technique paved the way for researchers in the field of biomaterials to explore the nature-inspired way to solve current problems in developing water-resistant adhesive materials.

7.3A close up frame reading off script (this version is more preferable in my point of view)
7.3.1. (added shot) close up frame reading off script

7.4. Keumyeon Kim: Though this method can provide insight into hemostatic materials, it can also be applied to other systems, such as tissue sealants for wound healing and implantable patch for drug delivery.
7.4A close up frame reading off script (this version is more preferable in my point of view)
7.4.1. (added shot) close up frame reading off script
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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