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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  21
Number of Shots:  51 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context
Answers will be slightly edited in accordance with journal guidelines.

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.





Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Solvent Bonding of Polycarbonate Microfluidic Device with Integrated Silicon Chip 
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, fabricate the polycarbonate housing to achieve a flat bonding surface [1]. After cleaning the components, integrate the silicon chip using epoxy, and allow the assembly to cure [2-TXT].
2.1.1. WIDE: Talent operating the computer numerical control machine to fabricate the polycarbonate housing.
2.1.2. Talent placing the silicon chip into the housing with epoxy. TXT: Seal any residual gaps with fresh epoxy


2.2. For solvent bonding, apply adhesive tape to define the channel walls [1]. Laser-cut the adhesive tape to match the shape of the channel walls [2].
2.2.1. WIDE: Talent applying adhesive tape to define the channel walls.
2.2.2. Talent laser-cutting the adhesive tape to match the shape of the channel walls.

2.3. Remove 1 liner layer from the tape [1]. Then, align and apply the tape to the channel wall surfaces using dowel pins for registration [2].
2.3.1. Talent removing 1 liner layer from the tape.
2.3.2. Talent aligning and applying the tape to the channel wall surfaces with dowel pins.
2.4. Coat the fluidic channel with polyvinyl alcohol [1]. Add enough 1% polyvinyl alcohol solution to cover the entire fluidic channel area [2] and allow the polyvinyl alcohol solution to dry completely at room temperature [3].
2.4.1. Talent coating the fluidic channel with polyvinyl alcohol.
2.4.2. Talent adding enough 1% polyvinyl alcohol solution to cover the entire fluidic channel area.
2.4.3. Talent leaving the polyvinyl alcohol-coated channel aside to dry at room temperature.

2.5. Remove the adhesive mask once the polyvinyl alcohol layer has fully cured [1]. Carefully peel off the double-sided adhesive, leaving a polyvinyl alcohol-coated fluidic channel [2]. Inspect and clean any residual adhesive from the channel walls if necessary [3].
2.5.1. Talent removing the adhesive mask from the cured device.
2.5.2. Talent peeling off the double-sided adhesive to leave a polyvinyl alcohol-coated fluidic channel.
2.5.3. Shot of the channel walls and cleaning residual adhesive.

2.6. Align the top and bottom polycarbonate housings using dowel pins [1].
2.6.1. Talent aligning the top and bottom polycarbonate housings with dowel pins.

2.7. Next, fill a 5-milliliter syringe with a 30-gauge needle with the chosen solvent, such as dichloromethane or acetone [1]. Position the syringe tip at the lip or ledge created in the device design [2]. Carefully dispense the solvent along the lip or ledge on both sides of the assembly, allowing the solvent to wick into the bonding interface and reach the polyvinyl alcohol barrier [3].
2.7.1. Talent filling a 5 milliliter syringe fitted with a 30 gauge needle with solvent.
2.7.2. Talent positioning the syringe tip at the lip or ledge of the assembly.
2.7.3. Talent dispensing solvent along both sides of the lip or ledge so it wicks into the bonding interface.

2.8. Place a moderate weight of approximately 2 to 3 pounds evenly over the assembled device and allow the device to cure fully at room temperature for 10 to 15 minutes [1].
2.8.1. Talent placing a moderate weight evenly over the assembled device for curing.

2.9. Under a microscope, ensure no large bubbles are present to reduce points of failure [1].
2.9.1. Talent viewing the sample under a microscope.

2.10. After curing, flow 80 degrees Celsius deionized water through the fluidic channel at low flows of 1 to 5 milliliters per minute for a minimum of 3 hours [1]. Inspect the device visually for residual polyvinyl alcohol in the channel [2], and repeat the water flow until no polyvinyl alcohol is visually aparent [3].
2.10.1. Talent flowing 80 degrees Celsius deionized water through the fluidic channel.
2.10.2. Talent visually inspecting the channel for residual polyvinyl alcohol.
2.10.3. Talent turning on the water flow again.



3. Low-Density Polyethylene (LDPE) Bonding of Polycarbonate Microfluidic Device
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. To begin, prepare the low-density polyethylene bonding sheets [1]. For a 100 to 200 micrometer low-density polyethylene sheet, set the referenced desktop laser cutter to 75% power and 100% speed [2]. Laser-cut the low-density polyethylene sheets to match the shape of the channel wall regions [3]. 
3.1.1. WIDE: Talent preparing the low-density polyethylene bonding sheets.
3.1.2. Show the referenced desktop laser cutter settings set to 75% power and 100% speed for a 100 to 200 micrometer low-density polyethylene sheet
3.1.3. Talent laser-cutting the low-density polyethylene sheets to match the shape of the channel wall regions.

3.2. Inspect the laser-cut low-density polyethylene sheets for ash, residue, or particulates [1]. Rinse the sheets thoroughly with isopropyl alcohol and allow them to dry completely [2].
3.2.1. Talent cleaning the low-density polyethylene sheets.
3.2.2. Talent inspecting the laser-cut low-density polyethylene sheets for ash, residue, or particulates.
3.2.3. Talent rinsing the sheets with isopropyl alcohol and leaving them to dry completely.

3.3. Now, align the low-density polyethylene cutouts onto the side walls of the fluid channel using dowel pins for registration [1]. Place the top polycarbonate piece onto the bottom assembly, sandwiching the low-density polyethylene layers at the bonding interface [2].
3.3.1. Talent aligning the low-density polyethylene cutouts onto the side walls of the fluid channel with dowel pins.
3.3.2. Talent placing the top polycarbonate piece onto the bottom assembly to sandwich the low-density polyethylene layers at the bonding interface.

3.4. To bond the assembly, place the assembled housing into a preheated programmable oven set to 145 degrees Celsius with a temperature sensor [1]. Then, position a calibrated weight such as a metal plate on top of the assembly to apply moderate pressure of 2 to 3 pounds per square inch [2].
3.4.1. Talent preparing to bond the assembly in a heated oven.
3.4.2. Talent placing the assembled housing into a preheated programmable oven set to 145 degrees Celsius with a temperature sensor.
3.4.3. Talent placing a calibrated weight such as a metal plate on top of the assembly.

3.5. After 2 hours, remove the assembly from the oven [1]. Ensure even low-density polyethylene transparency across the entire bonded surface area [2]. Allow the device to cool to room temperature under ambient conditions [3].
3.5.1. Talent removing the assembly from the oven after 2 hours.
3.5.2. Shot of the bonded surface area for even low-density polyethylene transparency.
3.5.3. Talent keeping the sample aside.



4. Mechanical Gasket Sealing of Polycarbonate–Silicon Microfluidic Device
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Cut the gasket cord material to the required length to match the fluidic channel path [1]. Place the gasket cord into the gasket gland on the bottom polycarbonate housing, ensuring a snug and continuous fit along the entire path [2].
4.1.1. Talent cutting the gasket cord material to the required length.
4.1.2. Talent placing the gasket cord into the gasket gland on the bottom polycarbonate housing.

4.2. Align the top polycarbonate piece with the bottom piece using bolts for alignment [1]. Insert bolts through the top layer and into the hex nut, including washers or a compression plate as needed to evenly distribute pressure [2].
4.2.1. Talent aligning the top polycarbonate piece with the bottom piece using bolts.
4.2.2. Talent inserting bolts through the top layer into the hex nut with washers or a compression plate.

4.3. To tighten the bolts, hand-tighten each screw to hold the bolts and device in place [1]. Use a torque wrench to tighten each screw, moving in a cross pattern [2]. Tighten to 0.5 pound-inch to avoid cracking the silicon chip or deforming the polycarbonate housing, and tighten further as necessary [3].
4.3.1. Talent hand-tightening each screw to secure the device.
4.3.2. Talent using a torque wrench to tighten screws in a cross pattern.
4.3.3. Talent setting and applying 0.5 pound-inch torque on the screws.



5. Pressure and Flow Characterization of the Hybrid Microfluidic Device
Demonstrator: Click here to enter name of demonstrator(s) 


5.1. Prepare to connect the hybrid microfluidic device to a fluidic circuit [1]. Using peristaltic pump tubing, connect a water reservoir, roller pump, pressure sensor, and the hybrid microfluidic device in series [2]. Position the pressure sensor as close to the device inlet as possible to ensure accurate pressure measurements [3].
5.1.1. Talent preparing the hybrid microfluidic device and tubing for circuit connection.
5.1.2. Talent connecting the water reservoir, roller pump, pressure sensor, and device in series using peristaltic pump tubing.
5.1.3. Talent positioning the pressure sensor close to the device inlet.

5.2. Pump water through the circuit at an initial flow rate of 10 milliliters per minute [1]. Increase the flow rate in increments of 10 milliliters per minute every minute [2]. Measure and record the pressure at each flow rate [3]. Add a needle restriction downstream of the device to increase circuit resistance if additional pressure is required [4]. Define the rated pressure as the pressure at which the first visible leak occurs [5].
5.2.1. Talent initiating water flow through the circuit at 10 milliliters per minute.
5.2.2. Talent adjusting the flow rate in increments of 10 milliliters per minute.
5.2.3. Talent measuring and recording pressure readings at each flow rate.
5.2.4. Talent adding a needle restriction downstream of the device.
5.2.5. Shot of the device showing the first visible leak.

5.3. Finally, insert a second pressure sensor immediately downstream of the device using the same circuit [1]. Flow water at a selected flow rate of 10 milliliters per minute [2]. Calculate the pressure drop across the device as the difference between the pre-device and post-device pressure measurements [3].
5.3.1. Talent inserting a second pressure sensor downstream of the device.
5.3.2. Talent flowing water through the circuit at 10 milliliters per minute.
5.3.3. Talent working at the computer table.






5.3.4. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: XXX.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. The gasket-based mechanical sealing strategy was successfully used to obtain a prototype [1].
6.1.1. LAB MEDIA: Figure 4. Video editor: Show panel C 

6.2. The gasket-based configuration sustained pressures up to 239 millimeter of mercury before leakage [1] and showed a low pressure drop at 10 milliliter per minute [2].
6.2.1. LAB MEDIA: Table 1. Video editor: Highlight the cell in the row “Rated Pressure (mmHg)” and the column “Gasket”.
6.2.2. LAB MEDIA: Table 1. Video editor: Highlight the cell in the row “Pressure Drop (mmHg) at 10 mL/min” and the column “Gasket”.
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