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A.  Will you require JoVE to record video microscopy through a microscope, such as filming a complex dissection or microinjection technique? N 
B.   Does your protocol include descriptions of software usage? N

C.  Which individual steps (not sections) of your protocol will viewers benefit most from having filmed? 
2.6.
Apply a tourniquet 3-4 inches above the puncture site, making sure that it is not too tight while still feeling the radial pulse, and insert the bevel of the needle 15-30 degrees into the skin in one smooth motion. 

2.7.
When the needle is in place, push the blood collection tube (red-topped, containing no anticoagulants) through the bottom needle and collect the blood.
3.1.
Immediately after venous blood collection, spin the samples down by centrifuge (12 min, 400g, RT

3.3.
Using a pipette, aspirate the platelet-poor plasma layer. Then, using tweezers, gently transfer the platelet-rich fibrin layer onto a sterile, perforated metal mesh.

3.4.
Next, use a surgical scalpel to scrape the bulk of the red blood cell layer away from the fibrin, taking care to leave the buffy coat intact.

3.5.
Then, using a sterile metal plate weighing approximately 225 grams, gently compress the platelet-rich fibrin clot; platelet poor plasma will be expressed out.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Generation of L-PRF as it is time sensitive; we will have to centrifuge fresh whole blood immediately after blood draw. 

E. Will the filming need to take place in multiple locations? Yes, the labs are 1.5 miles apart. 
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to generate and characterize leukocyte-platelet rich fibrin, or L-PRF (Pronounce: L-P-R-F). (Intro) This is accomplished by first collecting a peripheral whole blood sample into a red-topped tube containing no anticoagulants, (P1) followed by immediate centrifugation. (P2) The L-PRF is then removed from the tube (P3) and gently compressed for 30 seconds. (P4) Ultimately, the effects of crosslinking on the leukocyte-platelet rich fibrin can be assessed by mechanical characterization of the uniaxial tension and suture retention of the tissue. (P6)
From Figure 1.tif
(P1) if possible, show outline of human with plastic tubing in arm going into red topped glass tube (top left image in figure 1) with blood moving from plastic tubing in arm into red topped tube
(P2) red topped tube moving into centrifuge
(P3) tube with layers like 3.2.1. then forceps remove/grasp/lift L-PRF (like middle top image of Figure 1)
(P4) have weight appear and press down on L-PRF
(P5) Figure 6.tif
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Fadi Hasan: The main advantage of this technique over existing methods, like using platelet rich plasma, is that our technique uses a natural 3D fibrin matrix generated from whole blood without altering its composition or coagulability.  

1.2. Suyog Yoganarasimha: A better understanding of the material properties of L-PRF will expand its applications beyond acute and chronic wound management to its use as a scaffold for tissue engineering.  

Protocol (read by voice talent at JoVE):
2. Venipuncture
2.1. After obtaining informed consent [2.1.1.-WIDE], set up a tray for the patient with red-topped, dry glass blood collection tubes containing no anti-coagulants on a flat, stable surface [2.1.2.-MED].

2.1.1. Donor handing consent form to Talent

2.1.2. Few seconds Talent laying out tube(s) onto flat surface

2.2. Next, explain the procedure and that a small pinch will be felt [2.2.1.-MED] and seat the patient comfortably with the arm supported [2.2.2.-MED].
2.2.1. Few seconds Talent speaking to Donor, possibly demonstrating light “pinch” on Donor’s arm 

2.2.2. Few seconds Talent helping Donor arrange arm
2.3. Then attach the needle to the adapter [2.3.1.-MED], wash hands [2.3.2.-CU], and don gloves [2.3.2.-MED].

2.3.1. *Film as written

2.3.2. Few seconds hands being washed

2.3.3. [combined with 2.3.2] Few seconds Talent putting on at least one glove 

2.4. Using 70% isopropyl alcohol, clean the antecubital fossa for venipuncture in concentric circles from the center outward [2.4.1.-CU].
2.4.1. [2.4.1 to 2.9.2 combined] Few seconds arm being cleaned 
2.5. After 30 seconds of air-drying, identify the appropriate vein by palpation [2.5.1.-CU] and advise the patient to remain still throughout the procedure 
[2.5.2.-MED].
2.5.1. Few seconds vein being palpated

2.5.2. Talent using palm up hand gesture or similar to “advise” Donor to remain still

2.6. Then apply a tourniquet 3-4 inches above the puncture site [2.6.1.-CU], making sure that it is not too tight, while still feeling the radial pulse [2.6.2.-CU], and insert the bevel of the needle 15-30 degrees into the skin in one smooth motion [2.6.3.-CU].
2.6.1.  Few seconds tourniquet being tied

2.6.2. Few seconds tourniquet/pulse being checked

2.6.3. Few seconds needle being inserted

2.7. When the needle is in place [2.7.1.-CU], push a blood collection tube through the bottom needle [2.7.2.-CU] and collect the blood [2.7.3.-CU].
2.7.1. Shot of needle in place

2.7.2. *Film as written

2.7.3. Few seconds blood moving through tube/pooling into tube

2.8. Once 9 ml of blood have been obtained [2.8.1.-CU], remove the tourniquet from the patient’s arm [2.8.2.-MED] and the tube from the bottom needle [2.8.3.-MED].

2.8.1. Shot of tube with 9 ml of blood

2.8.2. Few seconds tourniquet being removed

2.8.3. *Film as written

2.9. Then apply a gauze square at the puncture site [2.9.1.-MED] and withdraw the needle from the patient’s arm [2.9.2.-CU].
2.9.1. *Film as written

2.9.2. *Film as written 
2.10. Discard the needles into the appropriate biohazard container [2.10.1.-MED] and ask the patient to maintain the pressure at the puncture site [2.10.2.-MED].
2.10.1. *Film as written

2.10.2. Talent asking Donor to put pressure on puncture site/Donor applying pressure to puncture site
 [mis-slated as 2nd 2.10.1 take 1]
2.11. Then label the tube with the appropriate patient information [2.11.1.-MED-TXT] and check the puncture site to confirm that the bleeding has stopped [2.11.2.-CU].

Use 2.1.2
2.11.1. Few seconds Talent labeling tube 
(TEXT: i.e. patient number + collection date & time)

2.11.2. Gauze being lifted to reveal puncture site with no blood

2.12. Apply an adhesive over the gauze square [2.12.1.-MED]. If the patient is feeling well, offer thanks and discharge the patient [2.12.2.-MED-TXT].
2.12.1. Few seconds Talent taping gauze

2.12.2. Talent shakes Donor’s hand, then waves/gestures Donor may go
/Donor leaves (TEXT: e.g. no pain, swelling or lightheadedness) [mis-slated as 2nd 2.11.2 take 2] 
3. Platelet-rich fibrin (L-PRF) preparation
3.1. Immediately after venous blood collection, centrifuge the sample [3.1.1.-WIDE-TXT].

3.1.1. [with 2.4.1] Talent placing tube(s) into centrifuge (TEXT: 12 min, 400 x g, RT).

3.2. The blood will separate into platelet-poor plasma, leukocyte-platelet rich fibrin, and red blood cell base layers [3.2.1.-CU].
3.2.1. Shot of tube with 3 separated layers of blood (Video Editor: please indicate layers when mentioned) 
3.3.  [3.3.1.-CU]. Using tweezers, gently transfer the L-PRF layer onto a sterile, perforated metal mesh [3.3.2.-CU].
3.3.1. Few seconds PPP layer being aspirated
3.3.2. Few seconds L-PRF being grasped and lifted out of tube
3.4. Next, use a surgical scalpel to scrape the bulk of the red blood cell layer away from the fibrin, taking care to leave the buffy coat intact [3.4.1.-CU].

3.4.1. [combined with 3.3] Shot of L-PRF on mesh, then few seconds L-PRF being scraped (Video Editor: if possible, please indicate/outline buffy coat when mentioned)

3.5. Then, using a sterile metal plate weighing approximately 225 grams, gently compress the fibrin clot [3.5.1.-MED] to squeeze out any remaining platelet poor plasma [3.5.2.-CU].
3.5.1. Talent placing plate onto clot

3.5.2. [combined with 3.5.1] Few seconds plasma being squeezed/pooling around L-PRF or similar
3.6. After 30 seconds, remove the plate [3.6.1.-CU] and gently transfer the L-PRF membrane into a 6-well tissue culture plate [3.6.2.-CU].
3.6.1. [3.6.1 to 4.1.0 combined] Plate being lifted/shot of compressed fibrin

3.6.2. Fibrin being placed onto filter paper into 6-well tissue culture plate
4. Uniaxial tensile testing

4.1. After pre-measuring and collecting 6 compressed platelet-rich fibrin membranes [4.1.1.-WIDE], measure the thickness of each sample at three spots [4.2.1.-CU-TXT], and use custom-made metal dies to punch them into “dog bones.” [4.1.2.-CU].

4.1.0 
Pre-measure filter paper
4.1.1. [4.1.1 to 4.3.1 combined] Talent placing L-PRF onto filter paper or similar

4.2.1
[moved] Shot of fibrin being measured at least 1st spot (Video Editor: if possible, please indicate other two spots with line or similar) (TEXT: Use average of 3 measurements)

4.1.2. Few seconds one fibrin being punched into dog bone
4.2. [moved into 4.1] Measure the thickness of each sample at three spots [4.2.1.-CU-TXT].

4.2.1. [moved] Shot of fibrin being measured at least 1st spot (Video Editor: if possible, please indicate other two spots with line or similar) (TEXT: Use average of 3 measurements)

4.3. Then gently engage one platelet-rich fibrin membrane mass within the center of the jaw grips of a uniaxial testing system [4.3.1.-MED] and carefully tear the filter paper support to further expose the membrane [4.3.2.-CU].
4.3.1. Few seconds Talent placing membrane

4.3.2. *Film as written
4.4. While the L-PRF is still wet, program the instrument so that the movable head operates at a constant rate of 10 mm/min [4.4.1.-MED] and start the experiment [4.4.2.-CU].
4.4.1. [with 4.1.1] Few seconds Talent programming instrument

4.4.2. Few seconds L-PRF being stretched
4.5. Then, using the accompanying uniaxial testing system software, record the elastic modulus, energy to break, and strain at break [4.5.1.-MED-over the shoulder].
4.5.1. Talent at computer, recording data

5. Suture retention strength

5.1. To measure the suture retention strength, place 3 LPR-F membranes onto a piece of filter paper [5.1.1.-WIDE] and use a surgical scalpel to cut the membranes into 10 x 25 mm rectangles [5.1.2.-CU].

5.1.1. [5.1.1 to 5.3.3 combined] Talent placing a membrane onto a piece of filter paper

5.1.2. Few seconds one membrane being cut

5.2. Measure the thickness of each sample as just demonstrated [5.2.1.-MED]. Then use a 220 micron diameter stainless steel orthodontic ligature wire to make a pinhole in the center of each tissue [5.2.2.-CU].

5.2.1. Shot of Talent measuring one membrane

5.2.2. Pinhole being made in at least one membrane

5.3. Next, pass the ligature wire through the pinhole of one of the samples to form a loop [5.3.1.-CU]. Then fix the loop to the tensile testing machine [5.3.2.-CU] and place the edge of the L-PRF membrane against the lower jaw grip [5.3.3.-CU].

5.3.1. Few seconds loop being formed

5.3.2. Few seconds loop being fixed

5.3.3. *Film as written
5.4. Set the instrument so that the movable head operates at a constant rate, or 10 mm/min [5.4.1.-CU], and start the experiment [5.4.2.-CU].
5.4.1. Few seconds instrument being set Use 4.4.1
5.4.2. Few seconds L-PRF being stretched
5.5. Then, using the accompanying uniaxial testing system software, record the elastic modulus, energy to break, and strain at break, as just demonstrated [5.5.1.-MED].
5.5.1. Few seconds Talent at computer, recording data
6. Results: L-PRF characterization
6.1. In these scanning electron microscope images, the top, middle and bottom layers of a leukocyte-platelet rich fibrin clot can be observed [6.1.1.-LM].
6.1.1. Figure 2.tif: no animation
6.2. The top portion is composed predominantly of a fibrin network with no cells [6.2.1.-LM], the middle layer is enriched activated and degranulated platelets [6.2.2.-LM], and the lower layer is composed of a mixture of leukocytes and red blood cells entrapped within a fibrin matrix [6.2.3.-LM].
6.2.1. 6.2 - Madurantakam_Figure2A.tif.tif
6.2.2. 6.2 - Madurantakam_Figure2B.tif.tif
6.2.3. 6.2 - Madurantakam_Figure2C.tif.tif
6.3. Even though the elastic modulus of platelet-rich fibrins is low, the membrane is tough and capable of undergoing significant deformation.
6.3.1. Figure 3.tif: no animation
6.4. Indeed, suture retention testing, an indicator of the ability of the membrane to be sutured to the tissues, suggests a significantly tough and stretchable material.
6.4.1. Figure 4.tif: no animation
6.5. One of the limitations of using fibrin products in regenerative medicine is the short biological life of the tissue. For example in this experiment, after treatment with 0.01% trypsin, the platelet-rich fibrin was degraded in three days [6.5.1.-LM]. Genipin crosslinking of the L-PRF membranes, however, decreased this degradation by almost 60% [6.5.2.-LM].
6.5.1. Figure 5.tif: please add/highlight PRF data bar
6.5.2. Figure 5.tif: please add/highlight genipin PRF data bar
6.6. Further, uncrosslinked clots cultured with calvarial osteoblasts underwent various degrees of degradation [6.6.1.-LM], while genipin crosslinking of the platelet-rich fibrin preserved the structure of the membranes [6.6.2.-LM] and supported the growth of the cells [6.6.3.-LM].
6.6.1. Figure 6.tif: please highlight left two membrane images
6.6.2. Figure 6.tif: please highlight right membrane image
6.6.3. Figure 6.tif: please highlight/indicate middle genipin-PRF data bar
7. Conclusion (said by authors on camera)
7.1. Fadi Hasan: While attempting this procedure, it’s important to remember to use freshly drawn whole blood as well as red-topped tubes containing no anti-coagulants or additives.

7.2. Suyog Yoganarasimha: After watching this video, you should have a good understanding of how to generate L-PRF and how to perform detailed mechanical characterization of these biological membranes.

7.3. Parthasarathy Madurantakam: Don't forget that working with freshly drawn whole blood is a prerequisite for generating L-PRF, that venipuncture on human subjects should be carried out by certified professionals and that systematic research using humans is subject to Institutional Review Board approval.    
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.  

Figure 2.tif

Figure 3.tif
Figure 4.tif
Figure 5.tif
Figure 6.tif
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, as well as an introduction to your videographer, closer to your filming date.
�Authors: we will not be using audio for this portion of the video; only the voiceover narrative will be used to explain this part of the procedure
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