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[bookmark: BackToTop]A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N 
B.   Does your protocol include detailed, step-by-step descriptions of software usage? (Y/N) N
[bookmark: BackToQues]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 see the Screen Capture Footage Instructions section for more information.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their scripted protocol numbers. Please do not list entire sections of the protocol. 
Steps 2.2, 2.3, 3.4, 3.6, 4.1, 4.4
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps by their scripted protocol numbers. Please do not list an entire section.
Steps 2.2, 2.3
E.  Will the filming need to take place in multiple locations? (Y/N) N

1. Introduction (Experimental Goal and Author Interviews)

A. Experimental Goal (read by voice talent at JoVE)

The overall goal of this procedure is to assess the fiber capillary pressure values required for designing liquid composite molding processes. (Intro)

B.  Required Interview Statements (Said by you on camera. Don’t forget to smile!)  
1.1. Pierre-Jacques Liotier: This method can help answer key questions in the field of composite manufacturing by LCM processes about formation of voids or dry spots in large, complex composite parts.
1.2. Pierre-Jacques Liotier: The main advantage of this technique is that it can be used with a standard tensiometer and any kind of reinforcement of composites.
D. Introduction of Demonstrator (Said by you on camera. Don’t forget to smile!)
1.3. Pierre-Jacques Liotier: Demonstrating the procedure will be Monica Francesca Pucci, a PhD student from George Friedel laboratory here in the Ecole des Mines de Saint-Etienne. 
1.3.1. Pierre-Jacques Liotier speaks towards the camera, interview style.
1.3.2. Monica Francesca Pucci looks up from a workbench and acknowledges the camera.

[bookmark: Protocol]Protocol (read by voice talent at JoVE)
2. Fabric Sample Preparation
2.1. To begin sample preparation, cut a fabric strip perpendicular to the fiber direction that is 20 mm wide and has a fiber volume of 40%. [1-MED-TXT]
2.1.1. Talent cuts out a fabric strip, with the grain of the fabric visible in the light, if possible. (TEXT: Carbon fabrics: 20 mm x 150 mm; Flax fabrics: 20 mm x 365 mm)
2.2. Roll the strip into a tight cylinder, ensuring that it is evenly rolled throughout. [1-CU] Wrap the sample in filter paper no thicker than 0.1 mm. [2-CU]
2.2.1. Talent rolls the fabric strip into a cylinder.
2.2.2. Talent wraps the rolled strip in filter paper.
2.3. Carefully insert the sample into the sample holder, ensuring that the fabric is uniformly separated from the holder by the filter paper. [1-CU]
2.3.1. Talent inserts the rolled sample in filter paper into the holder, showing that the filter paper is between the fabric and the holder.
2.4. Screw in the sample holder caps to compact the fabric sample under the piston. Do not forget to insert a disk of filter paper between the sample and the piston. [1-MED]
2.4.1. Talent screws in the bottom and top caps of the sample holder after inserting the filter paper.
3. Initial Geometric Factor Determination
3.1. (3.2) After preparing a fabric sample, clamp the sample holder to the tensiometer. [1-MED]
3.1.1.  (3.2.1) Talent clamps the sample holder to the tensiometer.
3.2. (3.1) Fill a 70 mm-wide borosilicate glass container with n-hexane to a height of at least 12 mm. [1-MED] Place the container on the tensiometer elevation platform. [2-MED-Over shoulder]
3.2.1. (3.1.1) Talent pours hexane into a borosilicate glass vessel and checks the depth of the liquid.
3.2.2. (3.1.2) Talent places the container on the elevation platform.
3.3. In the tensiometer software, [1-MED-Over shoulder] set the surface detection threshold to 8 mg and the liquid container translation speed to 0.5 mm/s. Then, start the wicking test. [2-SCREEN]
3.3.1. Talent opens the tensiometer software on the computer.
3.3.2. *To be provided by authors: Screen capture footage of the surface detection threshold and translation speed being set, and then the wicking test being started.
3.4. Once the liquid contacts the sample, [1-MED] monitor the liquid mass gain over time in the instrument software. [2-SCREEN]
3.4.1. The sample vessel in the hexane as the liquid reaches the fabric sample.
3.4.2. *To be provided by authors: Screen capture footage of the plot of mass gain over time increasing during the test.
3.5. When the liquid reaches the top of the sample, as shown by no further increase in mass, end the test. [1-SCREEN]
3.5.1. *To be provided by authors: Screen capture footage of the curve of mass gain over time plateauing, and then the test being ended in the software.
3.6. Fit the linear segment of the wicking curve with the Washburn equation and determine the geometric constant, using 0° for the advancing contact angle. [1-SCREEN]
3.6.1. *To be provided by authors: Screen capture footage of the curve being fitted with the Washburn equation and the geometric constant being determined from the slope of the linear fit. All data have to be post-treated in a spreadsheet. (TEXT: See text protocol for more information about the Washburn equation.)
(Authors: You do not need to add the text overlay to the screen capture footage; this will be done during video editing.)
3.7. Remove the sample holder and the container of hexane from the tensiometer. [1-MED] Open the sample holder and remove the fabric sample. [2-MED]
3.7.1. Talent unclamps the sample holder and removes the hexane container from the tensiometer.
3.7.2. Talent opens the sample holder cap and removes the wet fabric and filter paper.
3.8. Then, immerse the sample holder in sulfochromic acid for 30 seconds. [1-MED] Rinse the sample holder with distilled water [2-MED] and dry it under a stream of compressed air. [3-MED]
3.8.1. Talent places the sample holder in a sulfochromic acid bath.
3.8.2. Talent rinsing the sample holder with distilled water.
3.8.3. Talent drying the sample holder with compressed air.
4. Determination of the Apparent Advancing Contact Angle
4.1. Prepare an identical rolled fabric sample wrapped in filter paper [1-MED-Over shoulder] and place it in the clean, dry sample holder for the advancing contact angle measurement. [2-MED]
4.1.1. Talent rolls up another fabric sample and wraps it in filter paper.
4.1.2. Talent inserts the sample wrapped in filter paper into the sample holder.
4.2. Close the sample holder and clamp it in the tensiometer. [1-MED] Place a 70 mm-wide borosilicate glass container filled with water to a depth of 12 mm in the tensiometer and clamp the sample holder. [2-MED]
4.2.1. Talent closes the holder and brings it to the tensiometer.
4.2.2. Talent places a container of water on the elevation platform under the already-clamped sample holder. and clamp the sample holder.
4.3. Set the tensiometer parameters and perform the wicking test. [1-MED-Over shoulder]
4.3.1. During the test, talent looks at the curve being recorded in the software, and then looks at the instrument.
4.4. Fit the wicking curve to the Washburn equation using the previously calculated geometric factor [1-SCREEN] and determine the advancing contact angle. [2-SCREEN]
4.4.1. *To be provided by authors: Screen capture footage of the curve being fitted to the Washburn equation using the known C value. 
4.4.2. *To be provided by authors: Screen capture footage of θa being determined from the slope of the linear fit. This step is done in spreadsheet during post-treatment.
4.5. Remove and clean the sample holder with sulfochromic acid and distilled water, [1-MED] and dry the holder with compressed air. [2-MED]
4.5.1. Talent takes the sample holder out of the sulfochromic acid bath and rinses it with distilled water.
4.5.2. Talent turns on the compressed air stream and starts drying the holder.
5. Evaluation of Liquid Weight Contribution from the Sample Holder
5.1. Place a piece of filter paper in the sample holder as a control to evaluate the liquid weight contribution from the sample holder and filter paper. [1-MED/MED-Over shoulder]
5.1.1. Talent rolls up a piece of filter paper, inserts it into the sample holder, and closes the sample holder. (MED here; MED-Over shoulder for a shot to be reused in 5.4.1)
5.2. Secure the sample holder and a container of hexane in the tensiometer. [1-MED] Perform the wicking test [2-MED-Over shoulder] and fit the curve to the Washburn equation. [3-MED-Over shoulder]
5.2.1. The sample holder and hexane container are already in place in the tensiometer; talent closes the doors of the sample chamber.
5.2.2. Talent, at the computer, starts the wicking test.
5.2.3. Talent at the computer, fitting the filter paper curve to the Washburn equation.
5.3. Subtract the squared mass gain from the previous hexane test value. [1-SCREEN] Correct the geometric constant for the mass gain from liquid uptake by the filter paper and sample holder. [2-SCREEN]
5.3.1. *To be provided by authors: Screen capture footage of the squared mass gain being subtracted from the previous hexane test value.
5.3.2. *To be provided by authors: Screen capture footage of the curve being shifted and C being corrected. All of those steps are done in a spreadsheet in post-treatment.
5.4. Clean the sample holder and insert another piece of filter paper. [1-MED-Over shoulder] Place the sample holder and a container of water in the tensiometer. [2-MED]
5.4.1. Use MED-Over shoulder take from 5.1.1.
5.4.2. Talent puts a container of water in the tensiometer and closes the doors.
5.5. Perform the wicking test and [1-MED] fit the curve to the Washburn equation. Subtract the squared mass gain value from the previous water test value [2-SCREEN] and correct the advancing contact angle. [3-SCREEN]
5.5.1. The sample chamber partly immersed in the water in the tensiometer while the wicking test is underway.
5.5.2. *To be provided by authors: Screen capture footage of the curve being fitted to the Washburn equation, and then the squared mass gain value being subtracted from the previous water test.
5.5.3. *To be provided by authors: Screen capture footage of the curve being shifted and the corrected θa being determined. This is done in post-treatment. You have images in Fig.2 of the paper.
[bookmark: ScreenCaptureFootageInstructions]SCREEN CAPTURE FOOTAGE INSTRUCTIONS
Authors: If a shot is listed as [#-SCREEN], you will need to make a movie file of the described actions using screen capture software installed on the computer or run from a USB drive. Software options include Rylstim Screen Recorder, CamStudio, Snagit, or Quicktime X.

Make one file per [#-SCREEN] containing only the requested actions. Do not bundle several action sequences into one large file. Name each file according to the shot number (see Provided Media for more information) and upload the files to your project folder: http://www.jove.com/account/file-uploader?src=16793043

Back to Questionnaire
6. Results: Wicking Tests of Carbon Fabrics and Treated and Untreated Flax Fabrics
6.1. Carbon fabric was evaluated with this procedure. In both the hexane and water tests, the wicking curve is linear. [1-LM] Using the apparent advancing contact angle and values determined from the geometric factor, the capillary pressure can be determined. [2-LM]
6.1.1. Fig2.png: During “the wicking…linear”, highlight the red linear fit lines in the graphs.
6.1.2. Tab1.xls (title and Carbon UD rows only) and Equation 2: During “apparent…angle”, highlight the θa entry in the table and in the equation. During “values…factor”, highlight the cṝ entry in the table and in the equation. On “the capillary…”, highlight “Pcap” in the equation.
6.2. When treated and untreated flax fabrics were evaluated with hexane, both fabrics showed a linear trend in wicking. [1-LM] However, when evaluated with water, [2-LM] the untreated flax samples did not follow a linear trend, preventing determination of the advancing contact angle. [3-LM]
6.2.1. Fig.3.png, left graph only.
6.2.2. Fig.3.png in full.
6.2.3. Fig.3.png and Tab1.xls: During “preventing…angle”, box the θa entry of the “Untreated Flax UD” row (“?”).
6.3. This difference was attributed to the untreated fibers swelling during the wicking process, affecting the final equilibrium weight and the wicking speed. [1-LM] A modified Washburn equation that accounts for swelling was used to determine the capillary pressure in untreated flax. [2-LM]
6.3.1. [bookmark: FigRevRequest]Fig.3.png and Tab1.xls
6.3.2. *To be provided by authors: A figure of the untreated flax wicking curves fitted to the modified Washburn equation.
7. Conclusion (Said by you on camera. Don’t forget to smile!)
7.1. Monica Francesca Pucci: Once mastered, this technique can be done in 30 minutes if it is performed properly.
7.2. Pierre-Jacques Liotier: While attempting this procedure, it’s important to pay attention to fiber orientation.
7.3. Pierre-Jacques Liotier: Following this procedure, tests in the other fiber direction can be performed in order to answer additional questions like the relationship of orthotropy of the capillary phenomenon to the orthotropy of fabric reinforcements.
7.4. Pierre-Jacques Liotier: After its development, this technique paved the way for researchers in the field of capillary effects characterization to explore capillary pressure jumps in hybrid composites.
7.5. Pierre-Jacques Liotier: After watching this video, you should have a good understanding of how to estimate capillary pressure to prevent void or dry spot formation during composite manufacturing by LCM processes.
7.6. Pierre-Jacques Liotier: Don't forget that working with sulfochromic acid can be extremely hazardous and precautions such as using appropriate ventilation, gloves, and safety glasses should always be taken while performing this procedure.
[bookmark: ProvidedMedia]PROVIDED MEDIA
Authors: Name new or modified files with the scheme 01234_PIname_Figure1.tif, where 01234 is your JoVE video ID and PIname is the corresponding author’s surname. Specify the step or steps where each file will be used. If the file is not based on an existing figure, please provide a short description. For example:

6.2 –  01234_PIname_Figure1.tif - dual color imaging of tumor angiogenesis at 40X
6.2 –  01234_PIname_Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files with dimensions of at least 720 x 480 pixels and 300 dpi – the higher resolution, the better. Movie files should have at minimum these dimensions and be rendered as .mov, .mp4, or .avi files.

Upload each file to your project folder: http://www.jove.com/account/file-uploader?src=16793043

Please list all images, tables, movie files, or 3D-rendered animations that have been prepared for inclusion in the video below:

Authors: List your media filenames here.

· 3.3 – 3.3-55059_Liotier- Setting of the surface detection threshold and translation speed on the tensiometer software, and starting the test.
· 3.4 and 3.5 – 3.4-3.5-55059_Liotier – Plotting of the mass gain over time increasing during test with n-hexane until reaching the plateau. 
· 3.6 – 3.6-55059_Liotier – Fitting of the curve recorded during test with n-hexane with the Washburn equation. 
· 4.4.1 – 4.4.1-55059_Liotier – Plotting of the mass gain over time increasing during test with water until reaching the plateau.  
· [bookmark: _GoBack]4.4.2 – 4.4.2-55059_Liotier – Fitting of the curve recorded during test with water with the Washburn equation.
· 6.3.2 – 6.3.2-55059_Liotier_Figure4 – Untreated flax wicking curve fitted with the modified Washburn equation. 


Back to Screen Capture | Back to Results

General Preparation

Please review all steps using solutions or reagents that are not prepared during the filmed protocol. It’s critical for a smooth and organized shoot that all reagents are prepared and labeled in advance and on hand at the start of filming.

For any long incubation or reaction times in your procedure, prepare the specimens or samples in advance. After filming the preparation steps, shooting will continue with the pre-prepared specimens/samples.

All tubes/flasks should be labeled neatly before we arrive. (ex. Luciferase assay done in 96-well plates has negative/positive control wells and experimental samples labeled accordingly)

You will receive more detailed preparation instructions in the email accompanying the finalized script. Please see JoVE’s FAQ at http://www.jove.com/author/submission-faq if you have further questions.
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