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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy? N

2. Does your protocol demonstrate software usage? 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. Please upload all screen captured files to your project page by your script return deadline.

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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
2.1
2.6
2.7
all steps in #3.
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. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
Steps in #3: our interventionalist has had 100% success in deployment of the device
5. Will the filming need to take place in multiple locations (greater than walking distance)? N
If yes, how far apart are the locations? 


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

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

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Caroline Colbert: The most popular method for creating coronary stenoses in large animal models uses ameroid constrictors, which are small clamps applied outside of the coronary artery of interest to constrict its inner diameter. This method requires an aseptic surgical procedure and a long recovery period. Our MRI-compatible, minimally-invasive closed-chest swine model will facilitate more rapid translational research in ischemic heart disease

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


[bookmark: _Hlk21934519]What is the main advantage of this technique?

1.2. John Hollowed: We have shown that a mother-and-child catheter can be used to precisely deploy coronary implants safely and quickly, limiting the adverse impacts on the animal subjects.

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





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

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

[bookmark: _Hlk21935037]Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. John Hollowed: Our technique can be used to develop new diagnostic imaging techniques in ischemic heart disease. With some slight modifications, it could be applied to other vascular disease states as well. 

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

Are there any specific areas of research that this method could provide insight into? 
Can this method be applied to any other systems?

1.4. Caroline Colbert: Cardiac MRI is the reference imaging technique for ischemic heart disease. This method allows us to induce a focal coronary lesion in the vessel of our choice, and conduct an MRI study on the same day. This swine model allows us to study the effect of reduced blood supply on select regions of the myocardium, and ultimately develop more sensitive diagnostic tools for ischemic heart disease.

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

How would you expect an individual who has never performed this technique to struggle? 
Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Jesse Currier: For an interventional cardiologist, the techniques are familiar.  Because these are smaller pigs, it is often not possible to selectively cannulate the left main coronary artery with 8F guiding catheters.  Once the tip is near the coronary ostium, the wire can be passed into the artery and followed by the balloon with its mounted stenosis and mother-and-child catheter. With the mother-and-child catheter in the ostium of the coronary, excellent quality angiograms are easily obtained. 

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera


[bookmark: _Hlk21935378]Why is visual demonstration of this method critical?

1.6. John Hollowed: Visual demonstration of the technique will allow for less trial and error in future investigations and therefore, more reproducible results. 

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

Introduction of Demonstrator (Said by you on camera):

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 



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

1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (UCLA Animal Research Committee).
	OR


Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of your protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
· Each section must contain a minimum of 3 steps (~6 shots), so short sections may be combined.
2. Procedural Preparation
2.1. The day before the procedure, use tweezers to dip-coat printed implants in a 25% heparin solution [1] and allow the implants to dry for 24 hours [2].
2.1.1. WIDE: Talent dipping implants into solution
2.1.2. Talent placing implants to dry
2.2. On the day of the procedure, confirm an appropriate level of sedation in a 30-45-kilogram Yorkshire swine [1-TXT] and use the Seldinger technique to insert the arterial and venous sheaths into the bilateral femoral arteries and veins of the animal [2].
2.2.1. Sedation being confirmed TEXT: See text for anesthesia/analgesia details
2.2.2. One sheath being inserted

2.3. Then flush all of the catheter ports continuously with heparinized normal saline [1].

2.3.1. Port being flushed

2.4. After vascular access has been obtained, administer 5000-10,000 units of heparin to keep an activated clotting time of greater than 300 seconds [1-TXT].

2.4.1. Heparin being administered TEXT: Check ACT/administer heparin every hour as necessary

2.5. For hemodynamic monitoring, use a single lateral electrocardiography chest lead for recording changes in the ST segment, T-waves, and heart rate during the entire experimental period [1] and use a pressure transducer to record the continuous femoral arterial pressure throughout the procedure [2]. Attach a pulse oximeter to the animal's ear for continuous pulse oximetry recordings [3]

2.5.1. Lead being attached 
2.5.2. Transducer being applied
2.5.3. Pulse oximeter attached to ear
2.5.4. Oximeter being attached TEXT: Optional: Attach oximeter to lip

2.6. Mount the 3D printed implant onto the deflated angioplasty balloon [1] such that the implant is positioned between the markers of the balloon and close to the proximal marker [2]. Insert a deflated NC (N-C) Trek over-the-wire coronary balloon through a mother-and-child catheter of the desired size such that the balloon tip extends beyond the tip of the catheter [2].

2.6.1. Talent mounting implant
2.6.2. Shot of implant between balloon markers

2.7. Then use an insufflator to inflate the balloon to 2-3 atmospheres to fix the implant onto the balloon [1] and verify that the implant is positioned closer to the proximal half of the balloon so it will be closest to the mother-and-child catheter when ready for removal [2].

2.7.1. Balloon being inflated
2.7.2. Shot of implant closer to proximal half of balloon 

3. Coronary Angiography and Implant Deployment 

3.1. To induce a coronary angiography, position the fluoroscopic C-arm in the anteroposterior projection [1] and attach a control valve to a left or right coronary guide catheter [2].

3.1.1. WIDE: Talent positioning arm in projection
3.1.2. Talent attaching control valve to guide catheter

3.2. Introduce the guide catheter over a J-tipped wire through the right femoral artery sheath [1] and, under fluoroscopic guidance, advance the catheter to the aortic root [2].

3.2.1. Catheter being introduce	Comment by Bridget Colvin: Authors: Please upload all requested screen capture files to your project page by your script return deadline.
3.2.2. SCREEN: To be provided by Authors: Catheter being advanced 

3.3. Selectively engage the catheter into the left main coronary artery [1] and inject 5 milliliters of iodinated contrast under fluoroscopy to visualize the left coronary system [2].	Comment by Bridget Colvin: Authors: Do you say “L-M-C-A” or “left main coronary artery”?	Comment by Kim-Lien Nguyen: Left main coronary artery

3.3.1. SCREEN: To be provided by Authors: Catheter being engaged into LMCA
3.3.2. SCREEN: To be provided by Authors: Contrast being injected

3.4. Position the guide catheter toward the LMCA for the second angiogram [1-TXT].

3.4.1. LAB MEDIA: Figure 2 Video Editor: please emphasize catheter TEXT: If engagement difficult, non-selectively engage angiogram

3.5. Once engaged within, or positioned near the left main coronary artery, advance a 0.014-inch, 300-centimeter coronary wire into the LMCA [1] and further advance the wire to the distal left anterior descending artery [2-TXT].

3.5.1. SCREEN: To be provided by Authors: Wire being inserted
3.5.2. LAB MEDIA: Figure 3 Video Editor: please emphasize wire TEXT: Optional: Advance to LCX

3.6. Insert the previously assembled mother-and-child catheter with the inflated coronary angioplasty balloon and implant over the coronary wire [1] and advance the assembly to the desired location along the coronary vessel [2].

3.6.1. Assembly being inserted
3.6.2. SCREEN: To be provided by Authors: Assembly being advanced

3.7. Inject 5 milliliters of iodinated contrast to visualize a discrete narrowing at the desired location where the coronary implant should be deployed [1]. 

3.7.1. LAB MEDIA: Figure 4 Video Editor: please emphasize narrowing in magnified image

3.8. Once the implant is in position, advance the mother-and-child catheter to the proximal marker of the inflated balloon [1].

3.8.1.  SCREEN: To be provided by Authors: Guideliner being advanced

3.9. Deflate the balloon and retract it through the mother-and-child catheter to allow the mother-and-child catheter to shear the implant off of the balloon as it is retracted [1], fixing the position of the implant in the designated segment of the vessel [2].

3.9.1. SCREEN: To be provided by Authors: Balloon being deflated and retracted
3.9.2. SCREEN: To be provided by Authors: Shot of implant in designated segment of vessel 

3.10. Remove the balloon, mother-and-child catheter, and coronary wire [1]. 	Comment by Kim-Lien Nguyen: Please narrate. Will not film.

3.10.1. Assembly being removed

3.11. Perform final angiograms to document the location of the new artificial stenosis within the vessel in two orthogonal views as possible to acquire visual estimation of the stenosis severity [1].

3.11.1. LAB MEDIA: Figure 5 Video Editor: please emphasize stenosis

3.12. Immediately transfer the animal to the magnetic resonance suite [1] to undergo cardiac stress perfusion imaging using gadobutrol injected at a rate of 2 milliliters/second [2].	Comment by Kim-Lien Nguyen: Cannot film

3.12.1. Talent pushing covered pig into MR suite
3.12.2. Gadobutrol being injected 

3.13. After imaging, perform a lateral thoracotomy to excise the heart [1-TXT] and dissect the ex vivo heart to expose the coronary vessels [2].

3.13.1. Chest being opened TEXT: Euthanasia: sodium pentobarbital 100 mg/kg i.v.
3.13.2. Heart being dissected/vessels being exposed	Comment by Kim-Lien Nguyen: We provided IMAGE1 and IMAGE2

3.14. Note the location of the implant in relation to the branches it was positioned next to [1] and retrieve the implants [2].

3.14.1. Shot of implants within tissue	Comment by Kim-Lien Nguyen: We provided IMAGE2
3.14.2. Implants being removed 

3.15. Use blunted and curved Metzenbaum scissors to open the coronary vessel [1] and inspect the vessel for gross injury [2].

3.15.1. Vessel being opened	Comment by Kim-Lien Nguyen: We provided IMAGE3
3.15.2. Shot of gross specimen

3.16. Then photograph the heart tissue for gross pathology [1] and stain with TTC (T-T-C) to exclude myocardial infarction [2-TXT].

3.16.1. Talent photographing heart	Comment by Kim-Lien Nguyen: Can we skip photographing the heart?
3.16.2. LAB MEDIA: Figure 8 TEXT: TTC: triphenyltetrazolium chloride

OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Jesse Currier, Step       3.9     :  The geometric constraints of the stenosis are that the outer diameter is less than the guiding catheter, the inner diameter is greater than the uninflated delivery balloon, and the outer diameter is greater than the inner diameter of the mother-and-child catheter.  These constraints fortuitously allow the positioning of the stenosis in the proximal to mid portion of the pig coronary artery.  Once the stenosis is positioned in an appropriate place it will be occlusive with no flow distally since the lumen is obstructed by the inflated balloon.  At this point the mother-and-child catheter is brought to the proximal edge of the balloon, the balloon is deflated and retracted. The stenosis cannot be pulled back into the mother-and-child and is thus deployed at the site.  For future studies, before removing the balloon, the coronary guidewire could be replaced by a  pressure wire to allow measurement of fractional flow reserve and or coronary blood flow.  Also, subselective microsphere embolization could be performed through the balloon lumen to allow the study of both epicardial stenosis and microvascular disease.  (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)



Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

4. Results: Representative Stress Cardiac Perfusion Magnetic Resonance Imaging (MRI)

4.1. In these stress cardiac perfusion magnetic resonance images of a coronary implant deployed in the proximal to mid left anterior descending artery [1], implanted vessel can be observed at rest [2] and at peak adenosine vasodilator stress [3].

4.1.1. LAB MEDIA: Figure 6
4.1.2. LAB MEDIA: Figure 6 Video Editor: please emphasize top row of images
4.1.3. LAB MEDIA: Figure 6 Video Editor: please emphasize bottom row of images

4.2. Note the inducible perfusion defects in the segments subtended by the left anterior descending artery [1].

4.2.1. LAB MEDIA: Figure 6 Video Editor: please add/emphasize white arrows in bottom left and middle images


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

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
· Each author may give two Conclusion statements maximum.
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
5.1. John Hollowed: The most important thing to remember when attempting the procedure is to ensure the mother-and-child catheter is flush against the implant in a stable position prior to deflation of the coronary balloon. This will ensure you have precise positioning of your implant and will be able to shear it off the delated balloon upon withdrawal. We found this to be particularly helpful in mitigating migration of the implants. (Step: 3.9)
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Author Name: (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how? 
5.3. Caroline Colbert: This method for creating swine models of myocardial ischemia has allowed our Cardiac MRI group to take on a whole new range of research questions related to ischemic heart disease. We’re interested in developing MRI techniques that will allow us to detect the hypoperfusion in the myocardium downstream from our 3D printed implants. With this method, we can now deploy an implant and conduct an entire MR imaging study start-to-finish in a single day, which drastically cuts down on the time and logistical challenge to running these experiments. We’ve been able to get some promising results combining MRI T1 mapping with adenosine stress testing in these swine models.
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take. If no materials are hazardous, leave this statement blank.
5.4. Author Name: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
5.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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