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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2., 3.1., 3.4., 4.6., 4.7.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.4.: It is hard to control the modeling temperature of the PDMS lens. We use a non-contact infrared radiation thermometer and high-temperature platform to ensure the temperature changes are within tolerance.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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. Weichao Wu: The two-phase solid-liquid fabrication can also be applied to the manufacturing of structural microsphere materials in various fields of study, including the electronics, biopharmaceutical, energy, and defense sectors [1].

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

1.2. Weichao Wu: This system does not require wires or electrical connections and allows a wide range of applications related to microstructure deformation to be measured [1].

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


Section - Protocol
2. Amplification Mechanism Assembly
2.1. Before beginning the procedure, construct an experimental platform [1] that includes a modified 3D printer, a strain gauge indicator, a driving device, a support frame, an aluminum bar, a PDMS (P-D-M-S) lens, a smartphone, weights, a printed amplifier, and a strain gauge [2-TXT].
2.1.1. WIDE: Talent constructing platform
2.1.2. Shot of platform with materials TEXT: PDMS: polydimethylsiloxane Video Editor: please emphasize printer, indicator, device, support frame, bar, lens, smartphone, weights, amplified, and gauge when mentioned 

2.2. Set the height of the nylon layer in the printer to 0.05 millimeters [1].

2.2.1. Talent setting nylon height, with monitor visible in frame Videographer: Important step

2.3. Set the diameter of the printing head to 0.2 millimeters [1] and set the nozzle temperature to 220 degrees Celsius [2].

2.3.1. Printing head diameter being set
2.3.2. Nozzle temperature being set

2.4. Set the printing speed to 2000 millimeters/minute [1]. 

2.4.1. Printing speed being set

2.5. Adjust the orientation of the spherical extrusion head so that the metal nozzle faces the low-temperature platform [1] and print a contour to ensure a normal extrusion [2].

2.5.1. Orientation being adjusted
2.5.2. Contour being printed OR Shot of printed contour

2.6. Then hang the nylon on the column [1]. The front end must enter the printing coil container to be melted by the metal nozzle [2].

2.6.1. Nylon being hung on column
2.6.2. Shot of front end entering printing coil container 

3. PDMS Microscope Assembly

3.1. To assemble the PDMS microscope, use a magnetic stirrer to mix a 10:1 weight ratio of PDMS precursor to curing agent solution [1] and degas the mixture for 40 minutes [2].

3.1.1. WIDE: Talent starting stirrer, with PDMS precursor and curing agent containers visible in frame
3.1.2. Talent placing mixture into degasser Videographer: Important step

3.2. [bookmark: _Hlk6960347]When all of the bubbles have been removed, pour the mixture into the PDMS container of the spherical extrusion head [1] and rotate the spherical extrusion head and platform so that the plastic nozzle faces the high-temperature platform [2].

3.2.1. Mixture being poured into container
3.2.2. Extrusion head and platform being rotated

3.3. Set the plastic nozzle increment to 50 microliters [1] and use the nozzle rotation and the stepper motor in the Z-axis to place the bottom end of the pipette device 20 millimeters away from the mold [2].

3.3.1. Nozzle increment being set to 50 microliters
3.3.2. Bottom end of pipette device being placed away from mold

3.4. Then heat the high-temperature platform [1] and squeeze the PDMS container to print the PDMS lens [2].

3.4.1. Platform being heated Videographer: Important/difficult step
3.4.2. Container being squeezed

3.5. When the printed PDMS lens has cooled to room temperature, use rubber tweezers to remove it from the printer [1-TXT].

3.5.1. Shot of printer lens, then lens being removed with tweezers TEXT: Use 3D shape analyzer to determine geometrical lens parameters

4. [bookmark: _Hlk6961040]Loading Test Strain Measurement 

4.1. To perform a loading test strain measurement, use nuts and bolts to fix one end of a 380- x 51- x 3.8-millimeter aluminum 6063 T83 (sixty-sixty-three-T-eighty-three) bar to the operating table [1] and draw a cross at the center [2] and 160 millimeters from the free end of the cantilever beam [3].

4.1.1. WIDE: Talent fixing bar to table
4.1.2. Cross being drawn at bar center
4.1.3. Cross being drawn 160 mm from end of beam 

4.2. To remove the oxide layer on the beam, polish the surface with fine sandpaper at an about 45-degree angle from the direction of the strain gauge wire grid [1].

4.2.1. Beam being sanded

4.3. Use cotton wool soaked in acetone to wipe the surface of the sanded cantilever beam [1] and the surface of the strain gauge paste [2].

4.3.1. Beam being wiped
4.3.2. Strain gauge paste being wiped being mounted (Editor: The action filmed here is the action initially intended for step 4.5.1. I believe the VO for both steps needs to be changed, so the authors will need to provide that)

4.4. Then connect the driving device and the strain gauge indicator [1] and turn on the power [2].

4.4.1. Talent connecting device and/or indicator 
4.4.2. Talent turning on power

4.5. Next, mount a strain gauge onto the center surface of the aluminum bar at its fixed end [1] and fix a standard weight to the free end of the cantilever beam to control the concentrated force input [2].

4.5.1. Strain gauge being mounted
4.5.2. Weight being fixed to beam

4.6. Record a baseline readout using a conventional strain gauge indicator with a quarter-bridge connection method [1] before replacing the strain gauge with the nylon amplifier [2].

4.6.1. Indicator being used to record baseline data
4.6.2. Gauge being replaced with amplifier Videographer: Important step

4.7. Attach the PDMS lens onto a smartphone camera with an 8-megapixel sensor at a focus distance of 29 millimeters [1] and adjust the focal length of the camera until a clear image is obtained [2].

4.7.1. Lens being attached to camera Videographer: Important step
4.7.2. Camera focal length being adjusted Videographer: Important step

4.8. Then use the PDMS microscope to read the displacement of the pointer [1-TXT].

4.8.1. [bookmark: _GoBack]Talent at microscope reading displacement (Editor: Authors said they will send pictures to use for this shot by Tuesday, Oct 22nd) TEXT: Repeat w/ 1-, 2-, 3-, 4-, and 5-N loads

5. Finite Element Analysis (FEA)

5.1. To perform a finite element analysis, import the cantilever beam and the amplifying mechanism into the material library of the software [1] and simulate their placement positions [2].

5.1.1. WIDE: Talent at computer, importing data, with monitor visible in frame
5.1.2. SCREEN: Screen capture: Authors: Please indicate the 10-15 second time stamp during which one placement position is being stimulated (e.g., 00:05-00:15)

5.2. Analyze the mechanical properties of the amplifying mechanism pointer under the action of a cantilever beam [1] and use tetrahedral elements with a fine element size to generate meshes for use in 3D geometric models [2].

5.2.1. SCREEN: Screen capture: Authors: Please indicate the 10-15 second time stamp during which the mechanical properties of the amplifying mechanism pointer is being analyzed (e.g., 00:05-00:15)
5.2.2. SCREEN: Screen capture: Authors: Please indicate the 10-15 second time stamp during which the meshes are being generated (e.g., 00:05-00:15)

5.3. Then refine the flexure hinges, especially the hinge between the pointer and the other bodies [1], and apply a concentrated force of 1 Newton to the center of the free end of the cantilever beam [2-TXT].

5.3.1. Hinge(s) being refined
5.3.2. Force being applied to beam TEXT: Repeat w/ 2, 3, 4, and 5 N



Section – Results
6. Results: Representative Relationships Between the Displacement, the Concentrated Forces, and the Strain for Nylon and Acrylonitrile Butadiene Styrene (ABS) 

6.1. As the platform temperature is increased [1], the droplet diameter and curvature radius decrease [2] and the contact angle increases [3].

6.1.1. LAB MEDIA: Figure 3: JoVE Video Editor please stretch arrow across bottom of x-axis from 120 to 260 to indicate temperature increasing
6.1.2. LAB MEDIA: Figure 3: JoVE Video Editor please stretch arrows along blue square and red triangle data points to emphasize data decreasing from top left data points to bottom right data points
6.1.3. LAB MEDIA: Figure 3: JoVE Video Editor please stretch arrow from bottom left of yellow circle data points to top right of yellow circle data points to indicate data increase 

6.2. Here a comparison of the experimental displacement measurement with the FEA (F-E-A) simulations for nylon is shown [1], while this graph illustrates the minimum and maximum discrepancies between the slopes for ABS (A-B-S) [2].

6.2.1. LAB MEDIA: Figure 4A
6.2.2. LAB MEDIA: Figure 4A

6.3. In this representative experiment, the measurement sensitivities for nylon [1] and ABS were determined [2].

6.3.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize Nylon graph
6.3.2. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize ABS graph




Section - Conclusion	Comment by Bridget Colvin: Authors: Each author can give a maximum of two Conclusion statements.
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Weichao Wu: Controlling the molding temperature of the PDMS lens is difficult. We use a non-contact infrared radiation thermometer and a high-temperature platform to ensure that the temperature changes are within tolerance [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step 2.5.)
7.2. Weichao Wu: This solid-liquid manufacturing method can also be applied to studies in the biopharmaceuticals field, particularly for the preparation of microsphere structures [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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