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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____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. 3.2, 3.3, 4.1, 4.2, 5.1
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. 3.3
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations?  1st and 3rd floors in the same building

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this video is to demonstrate a basic procedure to prepare and test plant seed-based products as wood adhesives. (Intro)

This is accomplished by first preparing the adhesive slurry using a working plant seed meal and water. (P1)

The second step is to apply the adhesive slurry onto one end of two wood veneer strips. (P2)

(Video editor: Please show beaker as veneer strips are transformed to having their ends yellow, then remove the beaker)

Next, bond the two wood strips by overlapping their tacky adhesive coated areas and then hot pressing them. (P3)

(Video editor: Please animate the two yellowed ends of the strips being put together.  If possible, end with a side view so that when they are together, the hot pressing can be indicated by having two arrows on either side of the overlapped region pointing toward one another labeled “Pressure at 100ºC”.  Remove the arrows and label before the next step.)

After conditioning, the final step is to measure the tensile shear strength at break of the bonded wood pairs. (P4)

(Video editor: Return to a top view and show the bonded wood strips being pulled [top image].  If possible, please animate their separation to get to the bottom image)

Ultimately, The shear strength at break is reported as the adhesive strength with the treatment conditions indicated. (P5)

Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   


B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Zhongqi He: this method provides a simple way to prepare and test plant seed based products as wood adhesives. It would be helpful in the effort in seeking economic and environment-friendly formulations of bio-based wood adhesives.  
1.2. Zhongqi He: Also demonstrating the procedure will be Dorselyn Chapital, a chemist from my laboratory.
1.2.1. Interview style: Author saying the above 
1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Protocol (read by voice talent at JoVE): 
2. Preparation of Meal-Based Products and Adhesive Slurries
2.1. The first step is to prepare the water washed meal. [2.1.1–WIDE] Begin with commercially available defatted cottonseed meal. Use a cyclone sample mill to produce the working meal by grinding the defatted meal through a 0.5 mm steel screen. [2.1.2–MED/CU–TXT] Retrieve the working meal from the grinder's outlet. [2.1.3–CU] Use a portion of the working meal to prepare the water washed meal. [2.1.4–WIDE]
2.1.1. Talent at/arriving at workbench; bench has materials for next steps
2.1.2. Talent scooping meal and placing it in grinder; TEXT: Use 50–100 grams of seed
2.1.3. Talent beginning preparation of water washed meal retrieves meal from grinder outlet.
2.1.4. Note from Videographer: I was informed that 2.1.4 and all of 2.2 are the same, procedure-wise
2.2. Measure a quantity of working meal and place it in the jar of a blender.  [2.2.1–MED/CU] For every 25 grams of meal in the vessel, add 200 ml of water. [2.2.2–MED/CU] Mix the water and meal for three minutes. [2.2.3-MED/CU] The resulting mixture is centrifuged and freeze dried to separate the water insoluble fraction. [2.2.4-MED] This is an example of the final product,  referred to as the water washed meal. [2.2.5-CU-TXT]  
2.2.1. *no comment
2.2.2. *no comment
2.2.3. *no comment
Note from Videographer: The 2.2.4 voice over mentions a centrifuge, the shot description says "talent turning from blender to bring forward an already prepared sample." 2.2.5 in the voice over describes shot 2.2.4.; 2.2.5 shot description has text.
2.2.4. Talent turning from blender to bring forward an already prepared sample
2.2.5. TEXT: Water insoluble fraction after separation by centrifuge and freeze drying
2.3. To prepare the adhesive slurry, place water washed meal in a vessel. [2.3.1–MED] For this experiment, about 3 grams is needed for 90 one square inch surfaces. [2.3.2-CU] For every 3 grams of meal, add 25 grams of deionized water to the vessel. [2.3.3-MED/CU-TXT] Add a stir bar, seal the beaker with parafilm, and stir the mixture for 2 hours [2.3.4-MED/CU-TXT] When the slurry is ready, take it for immediate use bonding specimens. [2.3.5-WIDE]
2.3.1. *no comment
2.3.2. [combined with 2.3.1] *no comment
2.3.3. TEXT: Ratio of meal to water–3:25 (w/w) 
2.3.4. Talent preparing slurry for stirring and starting stirring.  TEXT: Stirring done at about 280 rpm.
2.3.5. Talent getting vessel to transport it to bonding site 
3. Preparation of Wood Veneer Strips and Bonded Wood Specimens
3.1. The next step is to prepare the bonded wood specimens. [3.1.1-WIDE] For testing, use commercially available wood veneers to create wood veneer strips. Prepare five to ten pairs of strips for each testing variable. [3.1.2-MED] The strips should measure 25.4 mm wide, 88.9 mm long, and 1.59 mm thick with the length being parallel to the wood grain.  [3.1.3-CU-TXT] Use a pencil to mark a line across the wood grain 25.4 mm from one end of each strip. Also, ensure the strips are labeled appropriately for later identification. [3.1.4-CU]
3.1.1. Talent, with adhesive slurry, arriving at bench and placing adhesive for use
3.1.2. Talent organizing (already cut/prepared) strips, picking one up for close-up
3.1.3. Talent showing wood strip.  TEXT: width: 2.54 mm (1 in); length: 88.9 mm (3.5 in); thickness: 1.59 mm (5/8 in)
3.1.4. Talent pointing out (already made) line across wood grain, then pointing out (already made) label
3.2. Unseal the adhesive slurry and work with pairs of wood veneer strips.  [3.2.1-MED] Use a brush to apply the slurry onto the marked region of each pair.  [3.2.2-CU] Allow them to air dry for 10–15 minutes, or until they are tacky. [3.2.3-MED] When they are ready, brush a second layer of the adhesive slurry on top of the first and let them air dry again. [3.2.4-CU]
3.2.1. *no comment
3.2.2. *no comment
3.2.3. *no comment
3.2.4. Talent putting aside pair and moving to another
3.3. As the strips dry, ready a benchtop heated press to operate at 100 ºC and apply a force that will yield 400 pounds per square inch in the overlap region of the specimens.  [3.3.1-MED-TXT] When the strips are dry, work with each pair. [3.3.2-MED] Overlap the adhesive coated regions of the two strips. [3.3.3-CU]  Place the specimens in the press.[3.3.4-MED/CU] Proceed by hot pressing them for 20 minutes. [3.3.5-MED/WIDE]
3.3.1. TEXT: Press at 100 ºC, 400 pounds per square inch
3.3.2. [combined with 3.3.3] Talent turning to work with a pair of strips
3.3.3. *no comment
3.3.4. Talent (hands) placing strip a strip in the press, some others already in place
3.3.5. Talent starting the press (Video editor: Please transition to the next shot to suggest passage of time)
3.4. Recover the pressed specimens from the press and place them in an incubator [3.4.1-WIDE].  The temperature should be maintained at 22–23 ºC and with a relative humidity of 50–60%.  The specimens should remain there for 48 hours. [3.4.2-MED/CU-TXT] 
3.4.1. Talent moving specimens from press to incubator
3.4.2. Talent loading incubator and/or loaded incubator before closing. TEXT: Incubator temperature: 22–23 ºC; humidity: 50–60%
4. Water Resistance Test Preparation
4.1. Specimens are prepared in different manners depending on the measurement.  [4.1.1-WIDE-TXT] To prepare specimens for measurement of “wet strength,” put room temperature water in a glass jar. [4.1.2-MED] Get specimens that have been conditioned and immerse them in the water for 48 hours.  [4.1.3-CU] The specimens should be tested immediately after they are removed from the water.  [4.1.4-CU/MED]
4.1.1. Talent at bench with materials for next steps. If possible, have jars filled with specimens in view for this and later shots. TEXT: “Wet Strength” Preparation
4.1.2. *no comment
4.1.3. *no comment
4.1.4. Jar with specimens as it is placed next to other filled specimen jars
4.2. To prepare specimens for measurement of “soaked strength,” fill a water bath with water at 63 ºC. [4.2.1-MED-TXT] Get specimens that have been conditioned and immerse them in the bath for 4 hours.  [4.2.2-CU-TXT] At the end of 4 hours, recover the specimens and dry them at room temperature, about 22 ºC, relative humidity 50-60%, for 18–20 hours. [4.2.3-MED-TXT] After drying, immerse the specimens in another 63 ºC water bath for 4 hours, after which it should dry for 48 hours before testing. [4.2.4-WIDE-TXT] 
4.2.1. Talent bringing forward, preparing, and or testing water bath.  TEXT: “Soaked Strength” Preparation
4.2.2. TEXT: 63 ºC bath for 4 hours
4.2.3. Talent removing specimens and placing them to dry.  TEXT: Dry at 22–23 ºC, 50–60% relative humidity for 18–20 hours.  (Video editor: Please transition to the next shot to suggest the passage of time.)
4.2.4. Talent placing specimens in water bath.  TEXT: 63 ºC water bath, 4 hours; dry at 22–23 ºC; relative humidity 50–60%, 48 hours
5. Lap Shear Strength Measurements
5.1. The shear strength measurements will be conducted on a materials testing machine. [5.1.1-WIDE] Set the gripping pressure to 7 MPa and the crosshead speed to 1 mm per minute.  [5.1.3-MED-TXT] Measure and record the shear strength at break for each specimen; average multiple measurements for each test variable. [5.1.3-WIDE] Secure the bonded wood specimen into grips with a width wider than the specimen and a length that is comparable, here 30 mm by 25 mm.  [5.1.2-CU]
5.1.1. Talent working at testing machine
5.1.2. *no comment 5.1.3 happens procedural before 5.1.2
5.1.3. Talent setting test parameters.  TEXT: Gripping pressure: 7 Mpa; crosshead speed: 1 mm/minute
6. Results: Shear Strength of Dry, Wet, and Soaked Meal Based Adhesives 
6.1. In this photo are several types of broken wood pairs after the tensile shear test.  [6.1.1-LM] Examples of predominately wood substrate failures are on the left. For these, the meal product adhesive strength is higher than the substrate. [6.1.2-LM] In the center are examples of cohesive failure.  [6.1.3-LM] At right are adhesive bond failures for which the measured shear strength represents the adhesive strength of the plant seed meal under testing conditions. [6.1.4-LM]
6.1.1. Jove_He_brokenMode.jpg
6.1.2. Continuation of 6.1.1 with left two pairs highlighted (items are paired top to bottom)
6.1.3. Continuation of 6.1.2 with highlighting moved to middle two pairs
6.1.4. Continuation of 6.1.3 with highlighting moved to right two pairs
6.2. Here are the measured shear strengths found following the protocol with maple wood strips. Adhesives were made with cottonseed and soy meal. [6.2.1-LM] For the tests conducted following the protocol, the water washed cottonseed meal adhesive is comparable in strength to that of the cottonseed protein isolate.  The water washed soy adhesive is not comparable in strength to its protein isolate. [6.2.2-LM]
6.2.1. “JoVE-Table 1.docx” If this table is recreated, please eliminate the “Cottonseed-1” section.  Please highlight the words “cottonseed” and “soy bean” on the left during the second sentence.
6.2.2. Continue from 6.2.1.  Remove highlighting from “cottonseed” and “soy bean”.  During “For tests...isolate”, please highlight the two numbers associated with cottonseed under “Soaked strength.”  For the last line, move the highlighting to the bottom two numbers associated with soy beans under “Soaked strength.”
6.3. Tests were performed following the protocol with cottonseed meal and using four different wood types. [6.3.1-LM] The shear strength of dry specimens is consistently greater than the others.  [6.3.2-LM] The soaked specimen shear strength is consistently greater than that of the wet specimen.  This indicates that the adhesive bond is weakened by the presence of water.  [6.3.3-LM]
6.3.1. “JoVE-Table 2.docx”
6.3.2. Continue from 6.3.1 and highlight the “Dry strength” column.
6.3.3. Continue from 6.3.2 and move highlight to the “Soaked strength” column.


7. Conclusion (said by authors on camera)

7.1. Dorselyn Chapital: After watching this video, you should have a good understanding of how to prepare and test plant seed-based products as wood adhesives. 

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.  

Insert your media filenames here.


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.
 2013, Journal of Visualized Experiments

