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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.).
List the microscope shots here, 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

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:  09
Number of Shots:  30 

Introduction 

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.

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full 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 full 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 full 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 full 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.
Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 full 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 full 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.



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. 


Authors: As the highlighted sections were fragmented, we incorporated minor details from other sections to improve coherence and ensure the protocol reads clearly and logically. Please review and advise if any content should be added or removed.

2. Microneedle Master Design and Mold Fabrication

Demonstrator: Click here to enter name of demonstrator(s)

2.1. To begin, use computer-aided design or CAD (C-A-D) software to design a microneedle master [1]. Define the microneedle unit cell as conical or pyramidal [2]. Set the dimensions to meet defined targets such as height 1000 micrometers and base 500 micrometers [3].
Authors: Please specify whether you will be demonstrating conical or pyramidal in [2].

2.1.1. WIDE: Talent working on CAD software to design the microneedle master.
2.1.2. SCREEN: Display the CAD interface while selecting and defining a conical or pyramidal unit cell.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21396103
2.1.3. SCREEN: Show input of dimensions for height and base in the CAD software.

2.2. Import a fabrication‑ready STL file of the complete microneedle master design into the slicer software [1]. Now, set the layer thickness to 25 to 50 micrometers [2]. Adjust the print orientation [3]. Add supports on the non-functional or back face [4]. Send the file to the 3D printer [5].

2.2.1. SCREEN: Show the STL file being imported into the slicer software.
2.2.2. SCREEN: Show the layer thickness in the slicer settings being set to 25-50 µm.
2.2.3. SCREEN: Show the print orientation being adjusted.
2.2.4. SCREEN: Show supports being added to the back face of the model.
2.2.5. SCREEN: Show the prepared file being sent to the 3D printer.

2.3. Load the resin into the 3D printer [1]. Start the printing process [2]. Rinse the printed part in a suitable wash solvent such as isopropyl alcohol with gentle agitation [3]. Allow the print to drain and air-dry [4].

2.3.1. Talent loading resin into the 3D printer reservoir.
2.3.2. Talent initiating the print on the 3D printer interface.
2.3.3. Talent rinsing the printed part in a container with solvent while gently agitating.
2.3.4. Talent placing the print aside to drain and air-dry.

2.4. Place the print in a curing device [1]. Perform ultraviolet post-curing according to the resin manufacturer guidance while avoiding overheating or over-curing [2]. 
2.4.1. Talent placing the printed part into a curing device.
2.4.2. Talent starting the ultraviolet post-curing process.

2.5. Now, mix the polydimethylsiloxane base and curing agent according to the manufacturer instructions [1]. Place the 3D printed master with microneedles facing upward in a casting dish [2] and secure the base with glue or double-sided tape [3]. Pour the elastomer over the master to cover it by at least 3 to 5 millimeters [4].

2.5.1. Talent mixing polydimethylsiloxane base and curing agent in a container.
2.5.2. Talent positioning the 3D printed master in a casting dish. 
2.5.3. Talent securing the base with glue or double-sided tape.
2.5.4. Talent pouring elastomer over the master until fully covered.

2.6. Gently peel the elastomeric mold from the master [1]. Trim the edges [2] and store the mold in a dust-free environment [3].

2.6.1. Talent peeling the elastomeric mold from the master.
2.6.2. Talent trimming the edges of the mold.
2.6.3. Talent placing the mold into a dust-free container.

3. Preparation of Polymeric Solution and Microneedle Patch Fabrication

Demonstrator: Click here to enter name of demonstrator(s)

3.1. Weigh the polymer to the desired concentration such as 5 percent [1]. Add solvent such as deionized water with stirring [2]. Heat if required until the polymer is fully dissolved [3]. 
Authors: Please confirm if the concentration used in [1] is 5 percent.
Authors: Please confirm whether is deionized water is used as the solvent for this demonstration in [2].

3.1.1. Talent weighing polymer on a balance.
3.1.2. Talent adding solvent while stirring the mixture.
3.1.3. Talent heating the solution until fully dissolved.

3.2. Dispense the polymeric solution to cover the microneedle array and reservoir [1]. Place the mold in a desiccator or vacuum oven without heat and apply vacuum for 2 to 5 minutes [2], then slowly vent to draw the solution into the cavities [3].
Authors: Please specify whether you will be using desiccator or vacuum oven.

3.2.1. Talent dispensing polymeric solution onto the mold to cover the array.
3.2.2. Talent placing the mold into a desiccator or vacuum oven.
3.2.3. Talent venting to draw the solution into the cavities.

3.3. Dry the filled mold at ambient conditions or controlled humidity and temperature until the polymeric solution fully solidifies [1]. Initiate release by gently flexing the elastomeric mold [2]. Peel the microneedle patch free from the mold [3].
Authors: Please specify whether you will be using ambient conditions or controlled humidity and temperature.

3.3.1. Talent placing the filled mold for drying.
3.3.2. Talent flexing the elastomeric mold.
3.3.3. Talent peeling the microneedle patch from the mold.






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: 41
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. A PDMS reverse mold was created after curing and peeling from the 3D printed master [1]. The mold reproduced continuous microneedle cavities across the array [2].

4.1.1. LAB MEDIA: Figure 3. Video editor: Show the full mold centered in the frame.
4.1.2. LAB MEDIA: Figure 3. Video editor: Zoom in on the central area showing the grid of small cavity holes.
4.2. A polymeric microneedle patch was obtained after casting, drying, demolding, and trimming [1].

4.2.1. LAB MEDIA: Figure 4. Video editor: Show the full microneedle patch resting on the fingertip.
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