Dear Author,

The following documents will help guide you through the process of preparing your submission to JoVE:

1. Our protocol template – the document that provides guidelines for formatting your written protocol.  Please copy and paste this to a new document before beginning to format your protocol.  

2. The Author Responsibilities Flowchart – A brief overview of the production process and your responsibilities at each stage.

3. The Author Responsibilities Guide – A more detailed reference describing each step in the flowchart.

4. FAQs – Frequently asked questions from authors about submitting to JoVE.
      
Please keep in mind that you are responsible for creating an online submission to JoVE.   

Here is a link to the online submission page:

http://www.jove.com/index/SubmitNew.stp
We look forward to working with you,

The JoVE Team

JoVE Article Template:
TITLE  (maximum 90 characters) 

Tri-layered Electrospinning to Mimic Native Arterial Architecture Using Polycaprolactone, Elastin, and Collagen: A Preliminary Study
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Corresponding author: Michael J. McClure
Keywords: (minimum 4, maximum 10) 

Electrospinning; Vascular Graft; Multilayer; Polycaprolactone; Elastin
Short Abstract: should include a general description of the article (10 word minimum, 50 word maximum)

The aim of this study was to mimic the native three layered architecture of the arterial wall.  To accomplish this, electrospinning was employed with the use of a 3-1 (input-output) nozzle and blends of polycaprolactone, elastin, and collagen.
Long Abstract: (150 word minimum, 400 word maximum)

Throughout native artery, collagen and elastin play an important role, providing a mechanical backbone, preventing vessel rupture, and promoting recovery under pulsatile deformations.  The goal of this study was to mimic the structure of native artery by fabricating a multi-layered electrospun conduit composed of poly(caprolactone) (PCL) with the addition of elastin and collagen with blends of 45-45-10, 55-35-10, and 65-25-10 PCL-ELAS-COL to demonstrate mechanical properties indicative of native arterial tissue, while remaining conducive to tissue regeneration.  Whole grafts and individual layers were analyzed using uniaxial tensile testing, dynamic compliance, suture retention, and burst strength.  Compliance results revealed that changes to the middle/medial layer changed overall graft behavior with whole graft compliance values ranging from 0.8 - 2.8 % / 100 mmHg, while uniaxial results demonstrated an average modulus range of 2.0 - 11.8 MPa.  Both modulus and compliance data displayed values within the range of native artery.  Mathematical modeling was implemented to show how changes in layer stiffness affect the overall circumferential wall stress, and as a design aid to achieve the best mechanical combination of materials.  Overall, the results indicated that a graft can be designed to mimic a tri-layered structure by altering layer properties.
Text: should include a step-by-step description of the experimental procedure (protocol). Describe procedures in sufficient detail so that the work can be reproduced.   Please use complete sentences, and write with a style similar to the example below, so that the protocol sounds natural when read.   

Example:

2.1) Prior to electrospinning, collagen, from 6 month bovine corium, must be extracted using an acetic acid based process.  This extracted collagen is then purified through a subsequent series of dissolutions, precipitations, and dialyses.  Once collagen is lyophilized, the electrospinning process can begin.
2.2) Three materials are massed: polycaprolactone (PCL), elastin (ELAS), and collagen (COL).  These materials will be separately dissolved in 1,1,1,3,3,3 hexafluoro-2-propanol (HFP, TCI America) at concentrations of 100 mg/ml, 200 mg/ml, and 70 mg/ml, respectively.   
2.3) The materials are blended in five different scintillation vials at volumetric ratios of 98-2-0 PCL-ELAS-COL (intima), 45-45-10, 55-35-10, and 65-25-10 PCL-ELAS-COL (media), and 70-0-30 PCL-ELAS-COL (adventitia).
2.4) For uniaxial tensile testing and individual layer compliance testing, each of the materials was individually electrospun, while multi-layered vascular grafts for burst, suture retention, and compliance testing were electrospun from a 3 to 1 configuration.  Uniaxial tensile testing scaffolds were flat and rectangular (2.5 cm wide x 10.2 cm long x 0.3 cm thick) since the 2 mm diameter mandrels used to electrospin individual layers and multi-layered grafts were too small for punching test samples.
2.5) For both individual and multi-layer electrospinning, the polymer solutions were loaded into a plastic 3 ml Becton Dickinson syringe with an 18 gage blunt-tip needle, and placed onto a syringe pump at a set dispensary rate.  Individual electrospinning rates were set to 4 ml/hr, while multi-layered electrospinning rates were varied depending on transition and layer.  Flow rates and volumes were as such:  the intima was electrospun at a rate of 4 ml/hr and a volume of 0.5 ml followed by a transition combining both intimal and medial syringes for 0.2 ml at 2 ml/hr each.  The intimal syringe was then shut off and the medial layer was allowed to spin for 0.6 ml at 4 ml/hr followed by a transition between the media and adventitia for 0.2 ml of polymer solution at 2 ml/hr each.  Finally, the media was stopped and the adventitia was allowed to spin for 0.4 ml at 4 ml/hr.
2.6) All samples were cross-linked in 50 mM EDC for 18 hours prior to any testing 1.

2.7) Uniaxial tensile testing was performed on six samples from one electrospun sheet hydrated in PBS for 24 hours.  “Dog-bone” shaped samples were punched from electrospun mats and tested on a MTS Bionix 200 testing system with a 100 N load cell and an extension rate of 10.0 mm/min.  Peak stress, modulus, and strain at break were calculated using TestWorks® version 4.
2.8) Suture retention testing was performed on six 2 mm inner diameter tubular specimens from six different electrospun grafts, soaked in PBS for 24 hours at 37(C, on a MTS Bionix 200 testing system with a 50 N load cell (MTS Systems Corp.) and an extension rate of 150.0 mm/min in accordance with the straight across procedure described in the American National Standards Institute 2.  5-0 commercial PDS( II violet monofilament suture was placed 2 mm from the end of the sample and extended until the suture had pulled through the graft.  Peak load was recorded in grams-force using TestWorks® version 4.
2.9) Burst strength testing was performed on six samples from six different electrospun grafts.  Burst tubes, 2–3 cm in length, were hydrated in PBS, fitted over 1.5 mm diameter nipples attached to the device, and secured with 2-0 silk suture.  Air was introduced into the system, increasing the pressure at a rate of 5 mmHg/s until the tubes burst 2. Results are reported as the pressure in mmHg at which tubes ruptured.
2.10) Dynamic compliance was determined for six 2 mm inner diameter tubular grafts taken from six different electrospun grafts at a length of 3 cm under simulated physiological conditions.  Both individual layers and multi-layered tubular constructs were electrospun and tested under the same conditions.  The specimens were tested in an Intelligent Tissue Engineering via Mechanical Stimulation (ITEMS() Bioreactor developed by Tissue Growth Technologies filled with PBS at 37(C.  The bioreactor provided a 1Hz cyclic pressure change to the inside of the graft, where three different pressure levels of 90/50, 120/80, and 150/110 mmHg systolic/diastolic were investigated 2, 3.
Part 7: Representative Results: – What happens when the protocol is done correctly?  What is the purity of your nucleic acid sample?  After performing a cell culture prep, how will the cells look in optimal conditions? What do your labeled cells look like when imaged in vivo using 2-photon laser microscopy? Please add a “representative” outcome to the protocol to show a viewer what a “good” or even “bad” result looks like.  

When the electrospinning protocols are carried out correctly, the end product should be a soft, seamless tube with no initial signs of delamination between the layers.  When the uniaxial tensile tests, burst strength tests, suture retention tests, and compliance tests are performed, the results should indicate that as the medial layer stiffness is increased, with decreased amounts of elastin, the associated mechanical properties should demonstrate a stiffer tube.
Discussion: Short discussion on critical steps, possible modifications, applications, significance, etc…

The most critical portion of this study is the electrospinning process.  When using a 3-1 input-output nozzle, arching and charge loss may occur.  If this does occur, the voltage associated with the polymer that is spinning will decrease causing welded, “wet” fibers and creating delamination between each of the three layers.  Therefore, consistent electric potentials are essential to obtain an ideal multi-layered tube.

Compliance mismatch is one of the main causes of graft occlusion at the small diameter level.  Developing a multi-layered vascular graft provides the ability to tailor graft properties towards something that could mimic the natural biomechanics and architecture of native artery.  As steps in processing a multi-layered vascular graft progress in the future, our lab will investigate possible limitations such as delamination of the layers while the scaffold undergoes degradation in addition to adequate pore size for cellular infiltration.  To test this, both acellular and cellular in vitro degradation studies will be performed under static and dynamic culture.  These tests will determine both the migratory capabilities of the scaffolds and how they will effectively degrade under physiological conditions. 
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 Table of specific reagents and equipment:

	Name of the reagent
	Company
	Catalogue number
	Comments (optional)

	6 Month Bovine Corium
	Spear Products, Inc.
	BCC111
	

	Acetic Acid
	Fisher Scientific
	AC12404-0010
	

	Sodium Chloride
	Fisher Scientific
	S271-10
	

	TRIS
	Fisher Scientific
	BP152-1
	

	Elastin
	Elastin Products
	ES12
	

	Polycaprolactone
	Fisher Scientific
	181609-250G
	

	HFP
	TCI America
	920-66-1
	

	EDC
	Fisher Scientific
	PI-22980
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1.
McClure, M. J., Sell, S. A., Barnes, C. P., Bowen, W. C. & Bowlin, G. L. Cross-linking Electrospun Polydioxanone-Soluble Elastin Blends: Material Characterization. Journal of Engineered Fibers and Fabrics 3, 1-10 (2008).

2.
ANSI. (ed. Instrumentation, A. f. t. A. o. M.) (1994).

3.
McClure, M. J., Sell, S. A., Simpson, D. G., Walpoth, B. H. & Bowlin, G. L. A three-layered electrospun matrix to mimic native arterial architecture using polycaprolactone, elastin, and collagen: A preliminary study. Acta Biomater.
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JoVE Video-Article Author Responsibilities and Guidelines

Dear Author,

Recognizing that you may be unfamiliar with video production, I’ve come up with a set of guidelines that will help you to understand your responsibilities as an author during the video production process.   Please see the accompanying flowchart for an overview.

Step 1: Submit Protocol/Create Online Submission:

The first step is to submit a written protocol to JoVE, which should be formatted to our protocol template.  The protocol text should be more descriptive than a typical written protocol, because the text will eventually be turned into narration for the video.   Complete sentences are a must as well as detailed explanations of technique that you would ultimately like to be captured on camera.

Your online submission should also be created at this point.  Ultimately, your JoVE video-article will be comprised of video and text components, and the completion of the online text materials that is your responsibility should coincide with our completion of your video.  Otherwise, publication could be delayed.  Here’s a link to your online text submission:

http://www.jove.com/index/SubmitNew.stp
Because the protocol defines the scope of the video, it is essential that it is completed and submitted before we schedule a shoot date.   JoVE’s production process requires at least 3 weeks to reserve a videographer for your shoot and complete the script.  Any date given to you by our associate editors prior to receipt of our protocol is tentative.   Delays in submission of your protocol or poorly-written protocols will result in rescheduling.  
Step 2: Modifying the Script

The script is an essential tool for producing the video, because it will serve as a guide both for you, the videographer, and the editors that will eventually assemble the final product. Once we’ve received a protocol from you, we’ll prepare the script, which is a two-stage process.   The first part of the scripting process is to transform into narration and thereby define the audio portion of your video.   It also involves determining the scope of your video.  Keep in mind that there is a text component to your submission, and that some aspects of your protocols don’t really benefit from being filmed.   Preparation steps, solution composition, and simple procedures like routine cell culture may be cut from the script to keep the video at a reasonable length and restrict the scope of the video to those steps really benefiting from visualization.

Your responsibilities as an author of the script are to ensure that the narration accurately describes the steps as they are physically performed.  Try to imagine yourself doing the procedure as you read over the text.  Are all of the steps sequenced correctly?   Do they accurately depict the manipulations identified in the protocol as you will perform them on camera? 

It’s essential, principal investigators, that your participating grad students, post docs, technicians, or undergrads get a chance to look over and modify the script.  

In addition to modifying the text appropriately, please do your utmost to address our editor’s comments or concerns and fill in the blanks in the intro and conclusion section.  You will be saying the intro and conclusion to the camera.  

As you modify the script you will also put together a schematic diagram of the procedure with a brief text description that will serve as the narration for the diagram.   Eventually, we will animate the schematic and include it in the video.   It is ideal if you would prepare this before the shoot date, however, we will not delay filming if it is not completed in time.   It will however delay the editing.  

Usually, we will ask you for the modified script back within 5 days.   Delays in modifying and approving the script could result in rescheduling the shoot.  

Step 3: Preparing for the shoot.

After you’ve submitted your modified script back to us, and together, we have defined the audio portion of the video, the next step is for us to define the visual portion and prepare the videographer.   On our part, this involves determining the shots, or visuals, that will be correlated to the audio.   This will involve discussions with you as to whether or not microscopy or software usage will need to be visualized, or what sorts of image or movie files you will need to provide to tell your story.   Most of the time, we will have a conversation or two about this before the filming and you will be provided with a finalized shot-listed script.   

Before the shoot, it is important that we coordinate effectively with the videographer.  Please provide us, in an e-mail, with the location of the lab and parking area, suggested arrival time, lab or principal contact phone number, and parking pass for the videographer at least 2-3 days before the shoot.

In order to ensure that the shoot goes smoothly, it’s a good idea to do a walkthrough of the procedure a day or two before the filming.  This will ensure that you account for all of the materials and reagents that need to be on hand for the shoot.  Hence we will have no delays in the filming.  

In order to ensure smooth editing with no delays, please ensure that all of the image or video files necessary to perform the filming are provided to our videographer.

Step 4: Finalizing the Script for the Voiceover and Editing.

Science can be unpredictable.  Video production can be equally chaotic.  When these two processes summate, the end result can often be a complicated mess.   Here is where sticking to the script is crucial.  

During the shoot, you’ll be working with the videographer to check off the shots listed on the script.  He or she might not know the science, but you will, so it’s your job to instruct them on what each shot means and how best to compose each shot.  

Sometimes, however, it’s impossible to stick to the script.   

Often, the listed shot is impossible to obtain.  In these cases, you will want to help the videographer to find an alternative visual.   If a visual can’t be obtained, then you will have to delete a portion of the script.   Remember that all of the narration that we had agreed to in Step 2 defined the visuals.  If we don’t have a visual, it makes little sense to add the corresponding narration to the video.

All of the deviations from the script that result from the events of filming should be accounted for in the script.   After the shoot, you will provide us with the finalized script for recording the voiceover that takes into account the changes introduced into the script as a result of the shots that were altered or could not obtain or any mistakes that were introduced into the script.  

Your finalized script should also include all text that will serve as narration, including the schematic or results text.    The editing process will not commence until a finalized script is in our hands.

The editing process will also not begin until we have all of the image and movie files, or any other materials needed to complete the edit.  Getting this media into our hands as soon as possible after the shoot is essential for a speedy return on your video publication.  

Step 5:  Providing Feedback

Once we’ve completed a draft of your video, we’ll send you a preview of your submission as a link.  You’ll also be sent a document on which you can add comments to your video.  Please follow the directions on the comment document and send us back your comments in one week.

JoVE’s policy is to perform a single round of revisions to your article before it is accepted.  Since the revision process can involve multiple individuals, it is important to that feedback from all participants is integrated and submitted to us at once.   Once we have addressed your comments and have accepted the video-article for publication, we can make no further modifications.  

Step 6: Review and Publication
After we have addressed your comments three things will happen:

1. Your video will be published following editorial review.

2. Your video will be sent to peer review.    After two weeks, peer review comments will be sent to you and you will be responsible for updating your online submission.   We will ensure that your video is modified to ensure peer review comments are addressed.

3.  Your video will be sent to veterinary review.    After two weeks, veterinary review comments will be sent to you and you will be responsible for updating your online submission.   We will ensure that your video is modified to ensure that veterinary review comments are addressed.

So that’s a summary of your responsibilities in a nutshell.   Please feel free to contact me by phone or e-mail should you have any questions about this document or the Author Responsibilities Flow Chart.

All the best,
Aaron Kolski-Andreaco, PhD
Director of Content
Journal of Visualized Experiments

949-735-9003
aaron.kolski-andreaco@jove.com

Dear Author,


In an attempt to cut down on our e-mail data usage and phone minutes, I’ve anticipated several questions about the video protocol production process that you might have.   Please look through both the answers to following FAQs and our Author Responsibilities document, and if lingering queries still remain, don’t hesitate to contact me.  

Q1: How long will the filming take?

The length of filming depends on the length of your protocol.   A simple way to estimate the duration of the shoot is to look at the number of steps in your protocol and the length of each step.  In general, we require one visual per 1.5 lines of 12 pt text, and each visual takes about 5 minutes to capture.  If your protocol consists of 30 steps comprised of three lines of text, then it will take about 5 hours to shoot your video protocol.  

Q2:  Do I have to memorize the entire script?

No, you don’t.  The script text serves as a transcript, which will be read by voice talent in our recording studio.  The only portions of the script that you will be responsible for memorizing, or at least being familiar with, are the introduction and conclusion.

Q3:  My protocol takes more than one day to complete.  Do we need multiple days of filming?

No, as a general rule, we film a single protocol in one day.   Long experiments requiring overnight incubation times will require tissue or biochemical samples to be prepared and processed accordingly before we arrive, so that we can film the entire experiment in a single session.   

Q4: A lot of the experiment takes place under the microscope.  How do we film this?

Our videographer will bring a camera and microscope adapter setup, to adapt to your microscope.  Our adapter kit is more or less universally adaptable to all microscopes, because it fits in the ocular housing which, according to industry standards, is usually 30 or 23 mm in internal diameter.    

One complication with our scope and adapter system is that complicated dissections may need to be performed as you look through one eyepiece.     However, if your scope has a trinocular port housing with the internal diameter mentioned above, then you will be able to use both sets of peepers.   The best solution is to try to find access to teaching scope or stereoscope with a discussion bridge, because these set ups have two sets of eyepieces and make it very easy for us to capture your footage.

Be advised that you may have to perform the manipulations through the scope with one eye, so it’s a good idea to try to practice the dissections this way in the days before the experiment.  

Q5: Much of what I’d like to demonstrate occurs on the computer.   Should we just film the computer screen?

Not really.  Footage of the computer screen can often look distorted on camera, even if we dial down the shutter speed.   The best solution to get around this issue is for you to download and use screen capture software to demonstrate how your software is used.   Popular screen capture programs for PC include Screen Capture Professional, Camtasia, or Adobe Captivate.  For Mac, iShowU and iShowU HD are preferred.

Please provide any screen capture files to us using either .mov (h.264 codec, 2 MB/s bitrate) or .avi formats (cinepak codec, 2 MB/s bitrate) and name files according to the step at which screen actions appear in the script.  

Q6: When will I get to see the final product?  When will my video show up online?  

To a great degree, when your video is published depends on you.   Please see the author responsibilities flowchart and explanation to see what you can do to expedite publication of your article. 

So that’s it. Let me know if you have any further questions, and good luck with your JoVE submission.

Best,

Aaron Kolski-Andreaco, PhD

Director of Content

Journal of Visualized Experiments

949-735-9003

www.jove.com
JoVE Video Article Author Responsibilities





 JoVE modifies video according to your comments.  








Video is published.


Video is sent to veterinary.
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Step 6:  Publication or Review
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JoVE edits video and sends proof of video article page.





Give JoVE article feedback within one week of receiving proof.


Complete online text submission





Step 2: Modify Script





JoVE visits your lab and films the video.  





Make modifications to script for recording the voiceover


Submit  any add’l pics/vids











Step 4: Finalize Script for Editing.











Step 3: Prepare for shoot





Prepare experimental materials for filming








JoVE finalizes script for  video-grapher.  Defines the visuals we need to tell your story.
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JoVE editors generate script from your protocol.  
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