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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 
2.1., 2.3., 2.4., 2.6., 4.3., 4.7.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.3., 3.6. Optical alignment of the substrate to the sample is critical for the analysis of the measurement results. Therefore, the tilt angle adjustment needs to be performed as precisely as possible with the goniometer.
E. Will the filming need to take place in multiple locations? Y, 5 rooms same building
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to manufacture and characterize polymeric thin film composite structures for advanced cell culture studies or as skin adhesives. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Klaus Kruttwig: This method can help answer key questions about how elastomeric composites can be used to achieve optimal sticking action even on irregular surfaces.
1.2. Klaus Kruttwig: The main advantages of these techniques are that they are simple and universally applicable and that they can be manufactured on a large scale with a high precision.
C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.3. Silviya Boyadzhieva: Generally, individuals new to this method will struggle, because the adhesion measurements require intense training and practice to achieve the necessary precision.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Klaus Kruttwig: Demonstrating the cell culture procedure will be Angela Rutz, a technician from our laboratory. 

1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Silicon Elastomeric Thin Film Composite Structures
2.1. To prepare the PDMS (Pronounce: P-D-M-S), mix [1-WIDE-TXT] and degas 1.1 grams of the pre-polymer mixture in a speed mixer at 2350 rpm under vacuum for 3 minutes [2-CU-TXT].
2.1.1. Talent adding polymer components to speed mixer, with component containers visible in frame if possible (TEXT: PDMS: polydimethylsiloxane)
2.1.2. Polymer components being mixed/degassed (TEXT: See text for full reagent/medium preparation details)
2.2. To prepare the backing-layer for the PDMS, place an automatically-controlled doctor blade application machine on top of an 100% isopropanol-sterilized piece of PET (Pronounce: P-E-T) foil [1-MED-TXT] and use the micro-positioning screws to adjust the thickness of the backing layer [2-CU-TXT].
2.2.1. Talent placing doctor blade application machine on top of piece of PET foil (TEXT: PET: polyethylenterephtalate) 
2.2.2. At least one screw being adjusted (TEXT: e.g. 60-micrometer, 100-micrometer, 200-micrometer, or 500-micrometer thickness)
2.3. Load the PDMS into a single-use, 10-mL syringe [1-MED], fill the reservoir of the doctor blade with the polymer [2-CU], and start the movement of the blade with a velocity of approximately 2 mm/s [3-CU].
2.3.1. Talent loading PDMS into syringe

2.3.2. Reservoir being filled with polymer

2.3.3. Blade movement being started/film being coated

2.4. When the piece of PET film has been coated, transfer the film into a 95 °C oven for 1 hour [1-MED-TXT].
2.4.1. Talent placing film into oven (TEXT: Repeat for each desired thickness)
2.5. To prepare the top layer of the PDMS, use a blade to remove thin strips from the long sides of the backing-layer [1-MED-over the shoulder] to allow the doctor blade to be slid on the PET foil [2-CU].
2.5.1. Talent cutting at least one strip
2.5.2. Doctor blade being placed/slide onto the foil
2.6. Then place the foil into the oven [1-CU].
2.6.1. Foil being placed into oven
3. Normal Adhesion Measurements and Optical Microscopy Film Characterization
3.1. To prepare the samples for adhesion measurements, use a razor blade to cut the films on the PET foil into 4 cm2-area pieces [1-WIDE] and use UV glue to secure the pieces onto a glass slide [2-CU].

3.1.1. Talent cutting at least one piece

3.1.2. At least one piece being secured onto slide

3.2. Illuminate the pieces with UV light for 3 minutes [1-MED] and mount the first polymeric sample onto the sample holder [2-CU-TXT].
3.2.1. Talent turning on UV lamp over slide(s)
3.2.2. Sample being loaded onto holder (TEXT: See text for substrate surface cleaning/loading details)
3.3. Use the goniometer to adjust the tilt angle until the substrate is in contact with the polymeric film at a completely parallel alignment of both surfaces as visualized by the camera images [1-SCREEN].
3.3.1. *To be provided by Authors: tilt angle being adjusted/substrate coming into contact with polymeric film at completely parallel alignment of both surfaces. Lower substrate until contact with the sample has been achieved (in the video: only partial contact) (Author Comment: Voice recorded to explain what happens in the video. Additionally, we would like to extend 3.3. as indicated in the text and corresponding to the video content. If you need more info, please let me know) (Editor: The authors did not provide additional VO here, so I’m assuming that the voice-over they provided in their author-provided footage will dictate what’s actually being shown in each of these shots and what order they should be in)
(Editor: If the authors did NOT provide instructions in their author provided video, I’d suggest speeding up and cutting all of the below shots to show them sequentially, as they seem to be describing the action being detailed in 3.3)
3.3.2. [Added Shot]: Retract substrate

3.3.3. [Added Shot]: adjust tilt angle (this has been recorded on tape)

3.3.4. [Added Shot]: 2nd approach (check angle contact)

3.3.5. [Added Shot]: continue until optimal surface contact is achieved.
3.4. “Optical alignment of the substrate to the sample is critical for the analysis of the measurement results. Therefore, the tilt angle adjustment needs to be performed as precisely as possible with the goniometer.”
3.4.1. Klaus Kruttwig, speaking the above interview style (looking just off-camera) 
3.5. Move the aligned substrate to the polymeric film surface until a preload stress of 13 ± 5 kilopascals is achieved [1-CU] and start the custom-programmed software package written in LabView [2-MED-over the shoulder].

3.5.1. Substrate being moved until preload stress of 13 ± 5 kilopascals is achieved

3.5.2. Talent at computer, opening software, with monitor visible in frame

3.6. Then set the required measurement parameters to measure the adhesion properties of three independent manufactured samples at six different locations on each film surface [1-SCREEN].
3.6.1. *To be provided by Authors: At least one adhesion property being measured

3.7. To prepare the films for optical microscopy, use a razor blade to cut the polymeric sample into 0.25 cm2-pieces [1-CU] and attach the pieces to the edge of a glass slide [2-MED-over the shoulder].
3.7.1. At least one piece being cut

3.7.2. At least one piece being attached to slide
3.8. Then place the slide in the vertical orientation under an upright microscope [1-MED] and measure the thickness of the film cross-section [2-LM].
3.8.1. Talent placing slide onto stage
3.8.2. 3.7.1 Figure 2- Optical microscopy for investigation of the film thickness.pdf.tif: TEXT: See text for objective selection for thickness measurement details
4. PET Film Plasma Treatment and Cell Culture Analysis

4.1. To prepare a cell culture experiment, first use a scalpel to cut approximately 5 x 5 mm pieces from the PET supportive layer [1-WIDE] and use tweezers to transfer the pieces onto individual 12-mm glass coverslips [2-MED-over the shoulder].

4.1.1. Talent cutting at least one piece 

4.1.2. Talent placing piece(s) onto coverslip

4.2. Transfer the coverslips inside the reaction chamber of a plasma device [1-CU] and close the device lid [2-MED].

4.2.1. At least one coverslip being placed into reaction chamber

4.2.2. Talent closing lid [Shots 4.2.2 and 4.3.1 combined]
4.3. Evacuate the chamber until a 1.6 x 10-2 mbar pressure is reached [1-CU/MED] and treat the films with plasma for 3 minutes [2-CU].

4.3.1. Chamber being evacuated/Talent use device to evacuate chamber

4.3.2. Plasma treatment/chamber glowing blue
4.4. Then ventilate the reaction chamber [1-MED] and transfer the samples into individual wells of a 24-well plate [2-CU].

4.4.1. Talent ventilating chamber

4.4.2. Sample(s) being placed into well(s)

4.5. Next, wash a 70-80% confluent L929 (Pronounce: L-nine-two-nine) cell culture with calcium- and magnesium-free DPBS for 30 seconds in a laminar flow cabinet [1-MED] followed by a 5-minute incubation with 2 mL of an appropriate proteolytic and collagenolytic solution at 37 °C and 5 % CO2 [2-CU].
4.5.1. Talent washing cultured, with DPBS container visible in frame

4.5.2. Proteolytic and collagenolytic solution being added to cells, with proteolytic and collagenolytic solution container label visible in frame

4.6. When the cells have detached, stop the reaction with serum-supplemented medium [1-MED] and transfer the cells into a 15-mL conical tube [2-CU].

4.6.1. Talent adding medium to cells, with medium container visible in frame

4.6.2. Cells being added to tube

4.7. Then, after counting, seed 6 x 104 cells/mL of medium per well of the 24 well plate containing the polymeric samples [1-CU] and place the plate in the cell culture incubator for 3 days before phase contrast image-capture and fixation [2-MED].
4.7.1. Cells being added to one well

4.7.2. Talent placing plate into incubator
5. Results: Representative Polymer Cell Culture Analyses
5.1. Depending on the thickness of the top film, a decrease in the pull-off stress is observed with an increasing film thickness regardless of the texture of the substrate surface [1-LM]. The work of separation, however, is generally slightly lower for rough substrate surfaces [2-LM] compared to smooth ones [3-LM].
5.1.1. 5.1.1 Figure 7- Pull-off stress for different film thicknesses.pdf.tif: no animation
5.1.2. 5.1.2 Figure 7- Work of separation different film thicknesses.pdf.tif: please indicate blue/rough substrate data points
5.1.3. 5.1.2 Figure 7- Work of separation different film thicknesses.pdf.tif: please indicate orange/smooth substrate data points

5.2. When the detachment mechanism is recorded, little cavitation is observed on the thinnest films [1-LM], while the appearance of finger-like cracks is observable on the thicker films [2-LM].
5.2.1. 5.2.1 Figure 7- Detachment mechanisms.pdf.tif: please outline/indicate top and bottom 50 micrometer images
5.2.2. 5.2.1 Figure 7- Detachment mechanisms.pdf.tif: please outline/indicate top and bottom 100-330 micrometer images

5.3. Cell culture experiments reveal that cells seeded on pristine polymers display poor attachment and cellular spreading behavior [1-LM], while a confluent monolayer is observed for cells cultured on plasma treated surfaces [2-LM].
5.3.1. 5.3.1 Figure 8- Attachment behavior and morphology of L929 cells seeded for 3d on pristine PDMS and SSA com.tif: please add/indicate arrows as in original Figures 8A1 and 8C1
5.3.2. 5.3.2 Figure 8- Attachment behavior and morphology of L929 cells seeded for 3d on plasma treated PDMS and S.tif: no animation
5.4. In general, lactate dehydrogenase levels are comparable for cells cultured on both polymeric materials, with a less than 5% cytotoxicity measured in both types of cultures on both types of substrate [1-LM].
5.4.1. 5.6.1 Figure 9- Determination of cytotoxicity.pdf.tif: please added a horizontal dotted line across graph from 5% on the y-axis to the other side of the graph
6. Conclusion (said by authors on camera):
6.1. Silviya Boyadzhieva: Once mastered, the production of the polymeric film composites can be completed in approximately 3 hours. Although subsequent analysis with the normal tack test requires training, it is a very powerful tool for investigating the adhesive properties of the films.
6.2. Klaus Kruttwig: After watching this video, you should have a good understanding of how to manufacture thin polymeric composite films and to analyze them with specific adhesion tests and cell biological tools.

6.3. Klaus Kruttwig: Don’t forget that working with chemicals and biological materials can be extremely hazardous and that appropriate precautions, such as following mandatory safety procedures, wearing the appropriate personal safety protection equipment, and handling these materials in a safety cabinet, are recommended.
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
5.1.1 Figure 7- Pull-off stress for different film thicknesses.pdf.tif

5.1.2 Figure 7- Work of separation different film thicknesses.pdf.tif

5.2.1 Figure 7- Detachment mechanisms.pdf.tif

5.3.1 Figure 8- Attachment behavior and morphology of L929 cells seeded for 3d on pristine PDMS and SSA com.tif

5.3.2. Figure 8- Attachment behavior and morphology of L929 cells seeded for 3d on plasma treated PDMS and S.tif

5.6.1. Figure 9- Determination of cytotoxicity.pdf.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 in the email accompanying the finalized script.
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