[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 57696
Scriptwriter Name: Bridget Colvin 
Project Page Link: http://www.jove.com/files_upload.php?src=17597328

Title: A Novel Tenorrhaphy Suture Technique with Tissue Engineered Collagen Graft to Repair Large Tendon Defects

Authors and Affiliations: Prasad Sawadkar1, Jason Wong2, and Vivek Mudera1

1Division of Surgery and Interventional Science, University College London
2Blond McIndoe Laboratories, Division of Cell Matrix and Regenerative Medicine, MAHSC, University of Manchester

Corresponding Author: 
Prasad Sawadkar 
Prasad.sawadkar@ucl.ac.uk 
Tel:- (+44) 020 89542300 (ext 5839)
[bookmark: _Hlk25233958]
Co-authors:
Jason.K.Wong@manchester.ac.uk
v.mudera@ucl.ac.uk




Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage? N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


Introduction	Comment by Bridget Colvin: Authors: Please indicate the name of each author who will be giving each statement, keeping in mind that each author can give no more than two statements.

1. Introductory Interview Statements

REQUIRED: 
1.1. Enter author name.: This method can help answer key questions in the tendon tissue engineering field about using collagen grafts for tendon reconstruction [1].

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

REQUIRED: 
1.2. Enter author name: The main advantage of this technique is that it uses a surgically optimized graft insertion technique to accommodate a tissue engineered tendon graft in vivo [1].

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

OPTIONAL: 
1.3. Enter author name: The implications of this technique extend toward the therapy of the tendon gap, because it is off the shelf and readily available to surgeons [1].

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

OPTIONAL: 
1.4. Enter author name: Though this method can provide insight into the surgical repair of tendons, it can also be applied to other repair procedures, such as nerve repair [1].

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

OPTIONAL: 
1.5. Enter author name: Visual demonstration of this method is critical, as the in vivo application of the suture can be difficult master without the use of a large number of live animals [1].

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

Introduction of Demonstrator on Camera

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Prasad Sawadkar, a post doc from our laboratory [1][2].

1.6.1. INTERVIEW: Author saying the above
1.6.2. Named demonstrator(s) looks up from workbench or desk or microscope and acknowledges camera

Ethics Title Card

1.7. Procedures involving animal subjects have been approved by the Institutional Review Board at University College London.

Protocol
2. Tissue Engineered (ET) Graft Preparation
2.1. Begin by adding 4 milliliters of rat tail collagen type 1 monomeric collagen solution to 500 microliters of 10x Minimal Essential Medium [1] and titrate against 5 and 1 molar sodium hydroxide to neutralize the solution [2].
2.1.1. WIDE: Talent adding collagen solution to medium, with collagen and medium containers visible in frame
2.1.2. Talent adding NaOH to solution, with 1- and 5-M NaOH containers visible in frame
2.2. Next add 500 microliters of Dulbecco’s Modified Eagle Medium to the solution [1] and transfer 5 milliliters of the mixture into a custom-built rectangular metal mold [2].
2.2.1. Medium being added to solution, with medium container label visible in frame
2.2.2. Talent adding mixture to mold Videographer: Important step
2.3. Then place the mold at 37 degrees Celsius and 5% CO2 for 15 minutes to facilitate matrix assembly [1].
2.3.1. Talent placing mold into incubator Videographer: Important step

2.4. After polymerization, transfer the collagen hydrogel from the mold into a standard plastic compression assembly in between two 50-micrometer nylon mesh sheets [2].

2.4.1. Hydrogel being placed into assembly between sheets, with empty mold visible in frame Videographer: Important step

2.5. Apply a static load of 120 grams to the assembly for 5 minutes to remove the interstitial fluid from the hydrogel [1], using four layers of filter paper to absorb the discharged fluid [2]. 

2.5.1. Talent placing load into assembly Videographer: Important step
2.5.2. Shot of filter absorbing fluid Videographer: Important step

2.6. After preparing three more hydrogels in the same manner [1], roll all four compressed gels together [2] and cut the roll into 15-millimeter segments [3].

2.6.1. Shot of 4 individual, compressed hydrogels
2.6.2. Shot of 4 layers of hydrogel, then gels being rolled up
2.6.3. Talent cutting roll 

3. Novel Tenorrhaphy

3.1. Before beginning the procedure, trim the hair on both hind limbs of a 16-25-week-old, male rabbit [1-TXT] and use a number 20 surgical blade to make a 9-centimeter incision in one limb around the inferior tibiofibular area to expose the tibialis posterior tendon [2].

3.1.1. WIDE: Talent trimming limb Videographer: More Talent than mouse in shot TEXT: Euthanasia: Anesthesia overdose
3.1.2. Incision being made/tendon being exposed

3.2. Then expose a 70-millimeter section of tendon [1] and wet the tissue with PBS to keep the tissue hydrated [2].

3.2.1. Tendon being exposed
3.2.2. PBS being added to tissue

3.3. Next, remove a 15-millimeter segment from the tendon at the midpoint [1] and replace the excised tissue with the engineered tissue collagen graft [2].

3.3.1. Tendon being cut Videographer: Important/difficult step
3.3.2. ET being placed Videographer: Important/difficult step

3.4. Using 3-0 core sutures, interlock the graft proximally from the native tendon ends, passing the sutures over the entire length of the graft to interlock the graft distally from the cut end [1].

3.4.1. Graft being sutured Videographer: Important/difficult step; Split action into separate shots as necessary

3.5. Secure both ends of the engineered tissue to the native tendon with 6-0 continuous running sutures around the periphery of the graft [1].

3.5.1. End(s) being secured

3.6. Then manually confirm that the tension on the sutures is appropriate and that there is no flaccidity in any of the sutures [1].

3.6.1. Tension being confirmed 



Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.2.-2.5., 3.3., 3.4.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.3., 3.4.



Results
4. Results: Representative ET Mechanical Strength Testing

4.1. As demonstrated, the excised tendon gap is filled with a 15-millimeter-long engineered tissue tendon graft [1] and secured with 3-0 interlocked sutures at 70 millimeters to act as load barriers [2] and with 6-0 sutures to the native tissue [3].

4.1.1. LAB MEDIA: Figure 3 Video Editor: please emphasize light blue piece of “tissue” in center of graph
4.1.2. LAB MEDIA: Figure 3 Video Editor: please add arrow and “Epitendon Running Sutures” text
4.1.3. LAB MEDIA: Figure 3 Video Editor: please add arrow and “Modified Interlocked Sutures” text

4.2. The mean break strength of the repair was about 51 Newtons [1], significantly higher than that of the control Kessler repair of approximately 12 Newtons [2], demonstrating the influence of the core suture length and the distal interlocking in preventing repair failure at higher magnitude forces [3].

4.2.1. LAB MEDIA: Figure 4 left graph Video Editor: please emphasize Modified repair data bar
4.2.2. LAB MEDIA: Figure 4 left graph Video Editor: please add bracket and asterisk as in original Figure 4A
4.2.3. LAB MEDIA: Figure 4 left graph 

4.3. In situ resistance experiments demonstrated a mean break strength of approximately 25 Newtons [1], significantly higher than the control mean break strength of about 14 Newtons [2].

4.3.1. LAB MEDIA: Figure 4 right graph Video Editor: please emphasize Modified repair data bar
4.3.2. [bookmark: _GoBack]LAB MEDIA: Figure 4 right graph Video Editor: please add bracket and asterisk as in original Figure 4B


Conclusion	Comment by Bridget Colvin: Authors: Please indicate the name of each author who will give each statement, keeping mind that each author can give no more than two Conclusion statements.
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Enter author name: Remember to formulate the neutralized collagen solution at an ideal pH and to manually ensure that the suture tension is appropriate and that there is no flaccidity within the suture [1].

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

5.2. Enter author name: After its development, this technique paved the way for researchers in the fields of tissue engineering and tendon regeneration to explore tendon gap repair in human patients [1].

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