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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? Y
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.
Authors: please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
3.2., 4.1.-4.5.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.3., 4.5.
5. Will the filming need to take place in multiple locations? Y, 3 different rooms in 2 adjacent buildings


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Melanie Ecker: This method helps in monitoring how the material properties of implantable devices may change upon insertion into the body, particularly the softening of the material [1].

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

1.2. Melanie Ecker: The main advantage of this technique is that it offers a simple in vitro method that mimics in vivo conditions and therefore minimizes the need for animal testing [1].

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

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. [bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17]Seyed Mahmoud Hosseini: This method is especially interesting for testing the thermomechanical properties of materials that will be used for implantable devices in general and is not limited to bioelectronics [1].

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

1.4. Seyed Mahmoud Hosseini: The loading of the sample and the measurement of the sample under wet conditions are a little bit tricky and may cause unreliable test results if not performed properly [1].

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


Section - Protocol
2. Polymer Sample Preparation
2.1. Begin by mixing quantitative amounts of thiol to alkene monomers with a total of 0.1 weight percent photo-initiator [1-TXT].
2.1.1. WIDE: Talent at fume hood mixing thiol in container, with thiol, alkene monomer, and photo initiator containers visible in frame TEXT: See text for full softening thiol-ene polymer synthesis details
2.2. Next, cover a 20-milliliter glass vial in aluminum foil to prevent incident light from contacting the monomer solution [1] and use a disposable plastic pipette to add 0.5-molar percent TATATO (Ta-Ta-To), 45-molar percent TMTMP (T-M-T-M-P), and 5-molar percent TMICN (T-M-I-C-N) to the vial [2-TXT].
2.2.1. MED: Talent covering vial with foil
2.2.2. MED: Talent adding reagent to vial, with TATATO, TMTMP, TMICN containers visible in frame TEXT: See text for all reagent abbreviation details
2.3. Then add 0.1 weight percent of the photoinitiatior DMPA (D-M-P-A) mixture to the vial [1] and use planetary speed mixing to mix the contents of the vial without exposing the solution to light [2].
2.3.1. MED: Talent adding DMPA to vial, with DMPA and vial containers visible in frame
2.3.2. CU: Vial contents being mixed
2.4. When the contents have been thoroughly mixed, spin coat the resulting thiol-ene polymer onto glass microscope slides in 5-50-micrometer-thick films [1-TXT] and immediately transfer the polymer films onto the carrier substrate in a crosslinking chamber [2].
2.4.1. CU: Polymer film being spin coated TEXT: Spin speed/time varies according to viscosity of polymer solution
2.4.2. MED: Talent adding film to on carrier substrate in crosslinking chamber
2.5. Then photo-polymerize the films for 60 minutes under 365-nanometer ultraviolet bulbs [1] followed by post-curing in a vacuum oven for 24 hours at 120 degrees Celsius to further complete the conversion [2].
2.5.1. CU: Shot of films, then UV light coming on
2.5.2. MED: Talent placing films into vacuum oven
2.6. When the polymers have fully cured, use a carbon dioxide laser to cut the films into 4.5-millimeter-wide by 50-millimeter-long rectangles for dynamic mechanical testing [1-TXT].
2.6.1. CU: Polymer being cut TEXT: See text for laser micromachining parameter details

3. Machine Setup and Dry Measurement Sample Loading 

3.1. To set up the dynamic mechanical analyzer, equip the machine with the immersion fixture in tension mode [1], connect the liquid nitrogen to the machine [2], and enable liquid nitrogen in air as a gas source for the furnace [3].

3.1.1. WIDE: Talent equipping machine with immersion fixture
3.1.2. MED: Talent connecting liquid nitrogen to machine
3.1.3. MED: Talent enabling liquid nitrogen as gas source/open valve + SCREEN enabling liquid nitrogen in software

3.2. Write the method for the dry measurements with the machine software, including the conditioning, oscillation temperature ramp, and conditioning end of test steps [1].

3.2.1. MED-over the shoulder: Talent writing method, with monitor visible in frame 

3.3. Then write the method for the immersion testing with the machine software including the conditioning, oscillation-time, oscillation-temperature ramp, and conditioning-end of test steps [1-TXT].

3.3.1. SCREEN: To be provided by Authors: At least some of the method steps being written TEXT: See text for full DMA parameter setup details	Comment by Bridget Colvin: Authors: Please upload all screen captured files to your project page.

3.4. When the analyzer is ready, use calipers with a 0.001-millimeter precision to measure the actual thickness of the polymer specimen for dry, in-air testing [1] and enter the sample name, description, and sample geometry into the software [2].

3.4.1. CU: Specimen being measured with calipers
3.4.2. MED: Talent entering details into software, with monitor visible in frame

3.5. Set the loading gap to 15-millimeters and load the sample [1], making sure to center and align the specimen [2] before tightening the clamps [3].

3.5.1. MED: Talent setting loading gap
3.5.2. CU: Sample being loaded/centered
3.5.3. CU: Clamp(s) being tightened

3.6. Then close the furnace [1] and start the dry measurement [2].

3.6.1. MED: Talent closing furnace
3.6.2. SCREEN: To be provided by Authors: Dry measurement being initiated/polymer being measured Note: I have uploaded two parts, one which shows the initiation of the measurement and first minute or so and second part which shows a part of the measurement at a later time point.

3.7. When the measurement is over, open the furnace and remove the polymer sample from the machine [1-TXT].

3.7.1. MED: Talent removing sample from machine, with open furnace visible in frame TEXT: Repeat dry measurements x3/sample

4. Immersion Testing Sample Loading

4.1. To measure the actual thickness of the polymer specimen for immersion testing, first measure the sample with calipers with a 0.001-millimeter precision [1] and enter the sample name, description, and sample geometry into the software [2].

4.1.1. WIDE: Talent measuring sample 
4.1.2. SCREEN: To be provided by Authors: Sample name, description, and/or geometry being entered

4.2. Prepare the setup with the immersion beaker fixed with a clamp at the upper grip [1] and set the loading gap to 15 millimeters [2].

4.2.1. CU: Beaker being clamped to upper grip
4.2.2. MED: Talent setting loading to 15 mm

4.3. Load the sample, making sure to center and align the specimen [1], and tighten the clamps [2].

4.3.1. CU: Sample being loaded/centered
4.3.2. MED: Talent tightening clamp(s) 

4.4. Place the immersion bath on the bottom fixture [1] and secure the bath tightly [2].

4.4.1. MED: Talent placing bath onto bottom fixture
4.4.2. CU: Screw being tightened

4.5. Then fill the bath with room temperature PBS [1], place the lid on top of the bath [2], close the furnace [3], and immediately start the immersion measurement [4], confirming that the drain is closed [5].

4.5.1. MED: Talent filling bath with PBS
4.5.2. MED: Talent placing lid on top of bath
4.5.3. MED: Talent closing furnace
4.5.4. MED: Talent at computer, starting measurements, with monitor visible in frame
4.5.5. CU: Shot of closed drain

4.6. Seyed Mahmoud Hosseini:   It is important to start the measurement as soon as possible after the beaker is filled with the PBS to ensure that the full range of the softening is captured [1].

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

4.7. When the measurement is over, open the drain to remove the PBS from the immersion bath [1] and open the furnace [2].

4.7.1. MED: Talent opening draining/PBS being removed
4.7.2. MED: Talent opening furnace

4.8. Then remove the lid from the beaker [1], unscrew and lift the immersion beaker [2], and remove the polymer sample from the machine [3-TXT].

4.8.1. CU: Lid being removed
4.8.2. CU: Beaker being unscrewed/lifted
4.8.3. CU: Sample being removed TEXT: Repeat immersion measurements x3/sample



Section – Results
5. Results: Representative Softening Kinetics of Different Thiol-Ene Polymer Formulations 

5.1. Using the temperature-time measuring mode of the protocol allows the softening profiles of different polymer formulations to be compared [1].

5.1.1. LAB MEDIA: Figure 6: JoVE Video Editor: please sequentially emphasize red, yellow, and green data lines

5.2. Combining dry dynamic mechanical analysis measurements and immersion measurements in PBS allows the assessment of water-induced plasticization of different polymer formulations [1], as illustrated by the depression of the glass transition temperature and overall downshift of the modulus curves [2].

5.2.1. LAB MEDIA: Figure 7: JoVE Video Editor: please sequentially emphasize blue and yellow curves in bottom two graphs

5.3. The softening of the polymers for in vivo applications works most effectively when the dry polymer has a glass transition temperature above body temperature [1] but below that in the wet state [2]. Thus, the modulus of the polymer drops from the glassy to rubbery modulus upon immersion under physiological conditions [3].

5.3.1. LAB MEDIA: Figure 7A: JoVE Video Editor: please emphasize peak of yellow data curve in bottom graph
5.3.2. LAB MEDIA: Figure 7A: JoVE Video Editor: please emphasize peak of blue data curve in bottom graph
5.3.3. LAB MEDIA: Figure 7A

5.4. When the glass transition temperature of both the dry and wet states of the polymer are well above body temperature, the polymer will not soften under physiological conditions [1].

5.4.1. LAB MEDIA: Figure 7B: JoVE Video Editor: please emphasize blue and yellow peaks in bottom graph



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. Melanie Ecker: Using this method allows you to replace the PBS with other relevant solutions to mimic the behavior of the biomaterials in different environments [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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