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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY
AUTHORS: Since the footage for the protocol has been filmed, please provide date of filming of the Introduction

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

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:  18
Number of Shots:  28

Introduction 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud.
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying 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 30 or fewer words.

What are the most recent developments in your field of research?
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 30 or fewer words.
What technologies are currently used to advance research in your field?
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 30 or fewer words.
What are the current experimental challenges?
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 30 or fewer words.

What significant findings have you established in your field?
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 30 or fewer words.

What research gap are you addressing with your protocol?
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 30 or fewer words.

What advantage does your protocol offer compared to other techniques?
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 30 or fewer words.
How will your findings advance research in your field?
1.8. 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 30 or fewer words.
What new scientific questions have your results paved the way for?
1.9. 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 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. 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 30 or fewer words.

Ethics Title Card

This research has been approved by the Institutional Review Board (IRB) at the Worcester Polytechnic Institute 

Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) 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 you/your videographer will capture. 

2. Fabrication and Cell Seeding of a PDMS-Based Microvascular Flow System
Demonstrator: Click here to enter name of demonstrator(s)

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, weigh 10 parts silicone elastomer base in a 50-milliliter centrifuge tube [1].
2.1.1. LAB MEDIA: 20240702_182836000_iOS.MOV 	00:00 – 00:22
AND 20240702_183008000_iOS.MOV		00:00 – 00:01

2.2. Pour 1 part curing agent into the tube containing the silicone elastomer base, to a final volume of 30 milliliters [1]. Mix thoroughly to obtain a uniform solution [2].
2.2.1. LAB MEDIA: 20240702_183023000_iOS.MOV 	00:00 – 00:20
2.2.2. LAB MEDIA : 20240702_183256000_iOS.MOV	00:00 – 00:09
2.3. Now, pour the well mixed solution into the molds [1].
2.3.1. LAB MEDIA: 20240702_183615000_iOS.MOV		00:02 – 00:14
2.4. Then place the molds into a vacuum chamber to degas the PDMS (P-D-M-S) for 30 to 60 minutes or until no bubbles remain [1].
2.4.1. LAB MEDIA: 20240702_183834000_iOS.MOV 	00:03 – 00:23
AND 20240702_183917000_iOS.MOV	00:03 – 00:08
2.5. Remove the degassed PDMS from the vacuum chamber and allow it to cure at room temperature for 48 hours [1].
2.5.1. LAB MEDIA: 20240702_191741000_iOS.MOV	00:14 – 00:34
AND 20240702_191824000_iOS.MOV		00:00 – 00:02
2.6. Extract the cured PDMS from the PLA mold [1]. Then place two pieces of double-sided tape in each cell culture plate [2].
2.6.1. LAB MEDIA: 20240705_150730000_iOS.MOV 	00:35 – 00:45
2.6.2. LAB MEDIA: 20240705_150502000_iOS.MOV 	00:04 – 00:19
2.7. Next, position each PDMS vasculature half on top of the tape in its own cell culture dish [1].
2.7.1. LAB MEDIA: 20240705_151237000_iOS.MOV 	00:11 – 00:21, 00:30-00:35
2.8. Place several 30 microliter drops of fibronectin along the PDMS vasculature using a micropipette. Tilt the PDMS as needed and use a pipette tip to evenly coat the surface [1-TXT].
2.8.1. LAB MEDIA: 20240705_151417000_iOS.MOV 01:32 – 02:06
TXT: Fibronectin: 20 µg/mL
2.9. After a 30-minute incubation, aspirate the fibronectin solution from the PDMS then let the pieces air dry inside the cabinet [1]. Place 3D-printed plugs at each end of the PDMS vasculature halves to prevent cell suspension leakage, using two plugs per piece [2].
2.9.1. LAB MEDIA: 20240705_151739000_iOS.MOV 00:03 – 00:18, 00:27-00:36
2.9.2. LAB MEDIA: 20240705_151417000_iOS.MOV 00:10 – 00:22, 00:50-00:53
2.10. With a micropipette, seed 300 microliters of HLMVEC (H-L-M-V-E-C) cell suspension into each PDMS piece and incubate [1-TXT].
2.10.1. LAB MEDIA: 20240705_151953000_iOS.MOV 	00:20 – 00:35
TXT: HLMVEC: Human Lung Microvascular Endothelial Cells ;
Incubation: 37 °C, 5% CO2
2.11. Then return the halves to the cabinet and remove the four plugs [1]. Add HLMVEC culture medium to submerge the PDMS vasculature halves and incubate again for 6 to 10 hours [2].
2.11.1. LAB MEDIA: 20240705_152211000_iOS.MOV 0	0:08-00:14
2.11.2. LAB MEDIA: 20240705_152211000_iOS.MOV 00:47 – 01:02
2.12. Now, aspirate the HLMVEC media from the Petri dish containing the vasculature halves [1]. Place each PDMS half into the polycarbonate blocks, ensuring proper alignment [2].
2.12.1. LAB MEDIA: 20240705_153208000_iOS.MOV 00:13 – 00:23
2.12.2. LAB MEDIA: 20240705_153417000_iOS.MOV 00:15 – 00:32
2.13. Apply silicone sealant to the ends of the PDMS vasculature [1]. Insert inch-long tubing into both ends of the bottom PDMS piece [2]. Then flip the top acrylic block containing the top PDMS half onto the bottom acrylic block [3].
2.13.1. LAB MEDIA: 20240705_153313000_iOS.MOV 00:02 – 00:11
2.13.2. LAB MEDIA: 20240705_153417000_iOS.MOV 01:25 – 01:36
2.13.3. LAB MEDIA: 20240705_153417000_iOS.MOV 01:40 – 01:48
2.14. Bolt the acrylic blocks together, ensuring the threaded block is on the bottom [1]. Plug the free ends of the tubing using 3D-printed plugs [2].
2.14.1. LAB MEDIA: 20240705_153417000_iOS.MOV 01:50 – 02:00; 03:00 – 03:10
2.14.2. LAB MEDIA: 20240705_154009000_iOS.MOV 00:00 – 00:17
2.15. Remove one plug and gently inject 500 microliters of HLMVEC culture medium into the vasculature using a micropipette. Tilt to remove air bubbles and then replace the plug [1].
2.15.1. LAB MEDIA: 20240705_154107000_iOS.MOV 00:00 – 00:30
2.16. Bring the assembled chip and sterile components into the biosafety cabinet [1]. Connect all tubing and assemble the flow system, ensuring the inlet tubing connects to the bottom of the syringe reservoir to facilitate gravity flow [2].
2.16.1. LAB MEDIA: 20240705_165113000_iOS.MOV 00:00 – 00:12
2.16.2. LAB MEDIA: 20240705_165350000_iOS.MOV 00:10 – 00:37
2.17. Now, gently prime the flow system with HLMVEC medium [1]. Use a 50-milliliter serological pipette, inject 30 milliliters of medium into the top of the syringe reservoir and operate the peristaltic pump at low speed to fill tubing [2-TXT].
2.17.1. LAB MEDIA: 20240705_165451000_iOS.MOV 00:00 – 00:18
2.17.2. LAB MEDIA : 20240705_165451000_iOS.MOV 00:18 – 00:50
TXT: Continue adding medium until system is fully primed and free of air bubbles
2.18. Wash each PDMS vasculature half in PBS for 5 minutes, adding enough solution to fully submerge the vascular section [1].
2.18.1. LAB MEDIA: 20240705_171334000_iOS.MOV 00:01 – 00:21


Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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: 142.
· Please note that the video cannot include voiceover without an accompanying visual.

3. Results 

3.1. The fluid simulation showed significantly elevated shear stress at vessel bifurcations in the pneumonectomy model compared to the control model [1]. 
3.1.1. LAB MEDIA: Figure 11. Video editor: Please emphasize B first and then A
3.2. Brightfield microscopy confirmed uniform HLMVEC cell attachment in both static [1] and flow conditions at 93.1 milliliters per minute after 24 hours [1].
3.2.1. LAB MEDIA: Figure 12. Video editor: Highlight the image labeled "A" 
3.2.2. LAB MEDIA: Figure 12. Video editor: Highlight the image labeled "B" 
3.3. Fluorescence imaging of the inlet bifurcation showed intact and well-distributed cell layers in both control and pneumonectomy models [1].
3.3.1. LAB MEDIA: Figure 13. Video editor: Emphasize A and the red box in the inset image then highlight B and the red square in the Inset image
3.4. Imaging immediately after the second bifurcation revealed substantial cell loss in both the control and pneumonectomy models [1].
3.4.1. LAB MEDIA: Figure 14. Video editor: Emphasize A and the blue box in the inset image then highlight B and the blue square in the Inset image
3.5. Cells remained adherent and showed consistent staining in the region downstream of the second bifurcation in both models [1].
3.5.1. LAB MEDIA: Figure 15. Video editor: Emphasize A and the green box in the inset image then highlight B and the green square in the Inset image
3.6. Uniform DAPI-stained nuclei in the vascular models indicated that confluence was maintained despite flow exposure [1].
3.6.1. LAB MEDIA: Figure 13-15. Video editor: Show only image B 
3.7. An early control model trial resulted in uneven cell distribution due to air bubbles introduced during system priming [1].
3.7.1. LAB MEDIA: Figure 16. 
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