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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:  16
Number of Shots:  48 

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

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.

Ethics Title Card

This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at Mayo Clinic 


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.) 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. Cryostat Setup and UV-Resin Application at the Implant-Tissue Interface
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, maintain the temperature-controlled cryostat chamber at minus 15 degrees Celsius [1]. Verify the temperature using integrated digital monitoring [2] and equilibrate the chamber overnight before specimen introduction [3].

2.1.1. WIDE: Talent adjusting the cryostat chamber to -15 °C.
2.1.2. Talent verifying the chamber temperature on the integrated digital monitor.
2.1.3. Shot of the cryostat chamber equilibrating. 

2.2. Install new disposable blades in the cryostat [1]. Set the blade angle for combined synthetic-biological material sectioning according to the manufacturer’s specifications [2].

2.2.1. Talent installing new disposable blades in the cryostat.
2.2.2. Talent adjusting the blade angle for combined synthetic-biological material sectioning.

2.3. Program the desired section thickness of 50 to 100 micrometers into the cryostat by selecting Thickness on the control panel [1]. Adjust the setting with the arrow keys [2] and confirm the parameter by pressing Set [3].

2.3.1. SCREEN: Show the cryostat control panel and select Thickness.
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
2.3.2. SCREEN: Show the thickness value being adjusted with the arrow keys.
2.3.3. SCREEN: Show the parameter being confirmed by pressing Set.

2.4. Obtain the preprocessed frozen tissue-implant specimens and mount it in the cryostat [1]. Section the embedded specimen to the predetermined depth at the implant–tissue interface [2]. Assess the advancing section surface to identify the optimal plane for UV-resin application [3]. Confirm depth when consistent tissue opacity changes and initial implant-edge exposure appear across consecutive sections [4]. Stop sectioning immediately upon reaching this critical interface [5].

2.4.1. Talent obtaining the preprocessed frozen tissue-implant specimens and mounting it in the cryostat. 
Authors: This shot has been added for continuity. Please check if this is accurate and feasible to demonstrate.
2.4.2. Talent advancing through the embedded specimen in the cryostat.
2.4.3. SCOPE/SCREEN: Show the advancing section surface as the optimal plane is approached.
2.4.4. SCOPE/SCREEN: Show subtle changes in tissue opacity and initial implant-periphery exposure remaining visible across successive trimmed sections.
2.4.5. Talent stopping sectioning at the critical interface.

2.5. To prepare UV-curable resin, first cut parafilm to dimensions 2 to 3 millimeters beyond the implant perimeter [1]. Using sterile forceps, separate the parafilm from the protective paper backing [2].

2.5.1. Talent cutting parafilm to dimensions 2 to 3 mm beyond the implant perimeter.
2.5.2. Talent separating the parafilm from the protective paper backing with sterile forceps.

2.6. Conduct preliminary test applications with incremental volumes [1]. Visually evaluate the spread to ensure uniform coverage of the specimen surface without overflow or excessive resin accumulation [2]. Dispense 5 to 10 microliters of UV-curable resin, as decided during optimization, onto the exposed parafilm surface [3]. 
Authors: The shots have been reordered to match the action sequence. Please review and confirm if this arrangement is acceptable.

2.6.1. Talent performing preliminary test applications with incremental resin volumes.
2.6.2. Shot of the resin spread being visually assessed for uniform coverage without overflow or excessive accumulation.
2.6.3. Talent dispensing the optimized volume of UV-curable resin onto the exposed parafilm surface.

2.7. Replace the protective paper backing immediately over the resin-loaded parafilm [1]. Apply a 2-inch polyurethane seam roller with consistent pressure in overlapping, parallel passes [2]. Continue with perpendicular passes to achieve a thin, uniform resin layer [3].

2.7.1. Talent replacing the protective paper backing over the resin-loaded parafilm.
2.7.2. Talent applying the 2-inch polyurethane seam roller in overlapping, parallel passes.
2.7.3. Talent continuing with perpendicular seam roller passes to form a thin, uniform resin layer.

2.8. Remove the protective paper layer carefully to reveal the uniformly distributed resin film [1]. Position the resin-parafilm directly over the exposed implant surface [2]. Ensure precise alignment with the implant-tissue interface [3].

2.8.1. Talent removing the protective paper layer to reveal the resin film. 
Videographer: Zoom in to show the resin film towards the end of the shot.
2.8.2. Talent positioning the resin-parafilm over the exposed implant surface.
2.8.3. CU: Shot of the resin-parafilm aligned with the implant-tissue interface.

2.9. Apply the polyurethane seam roller from the implant center outward [1]. Eliminate air bubbles [2]. Ensure intimate contact between the resin and both synthetic and biological surfaces [3].

2.9.1. Talent rolling from the implant center outward with the polyurethane seam roller.
2.9.2. Talent eliminating air bubbles.
Authors: Please clarify how this step is performed.
2.9.3. CU: Shot of the resin layer with air bubbles removed and full contact across the synthetic and biological surfaces.

2.10. Position the 405 nanometer wavelength UV LED light source 2 to 3 centimeters directly from the implant surface [1]. Place the UV-protective cover over the cryostat chamber window before UV photopolymerization [2]. Expose the specimen for 90 seconds to ensure complete polymerization [3]. Verify complete polymerization by tactile assessment of resin hardness and non-tacky characteristics [4].

2.10.1. Talent positioning the 405 nm wavelength UV LED light source 2 to 3 cm from the implant surface.
2.10.2. Talent placing the UV-protective cover over the cryostat chamber window.
2.10.3. Talent exposing the specimen to the UV LED light source for 90 seconds.
2.10.4. Talent assessing the cured resin for hardness and non-tacky characteristics.

3. Sectioning and Slide Preparation for Fluorescence Imaging

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

3.1. Remove the parafilm in a single continuous motion [1]. Inspect the exposed surface under cryostat lighting for uniform resin coverage [2], absence of lifting at the tissue edge [3], and lack of visible parafilm residue [4].

3.1.1. Talent removing the parafilm in a single continuous motion.
3.1.2. Shot of the exposed surface under cryostat lighting showing uniform resin coverage.
3.1.3. CU: Shot of the tissue edge showing no lifting.
3.1.4. CU: Shot of the exposed surface showing no visible parafilm residue.

3.2. Use a calibrated microtome advance mechanism to section the specimens to a predetermined thickness of 8 micrometers [1]. Monitor each section for consistent thickness and absence of compression, tearing, and incomplete sectioning [2]. Position the anti-roll plate to prevent curling [3].
Authors: Please label any shot requiring a microscope as “SCOPE.”

3.2.1. Talent sectioning the specimen at 8 µm with the calibrated microtome advance mechanism.
3.2.2. Shot of the section being monitored for consistent thickness and absence of compression, tearing, and incomplete sectioning.
3.2.3. Talent positioning the anti-roll plate to prevent curling.

3.3. Position the slide adhesive surface so the initial contact occurs at the section edge [1]. Continue progressive contact across the entire area [2]. Ensure that the UV-cured resin surface adheres to the slide while maintaining the tissue surface upward for immunofluorescence [3].

3.3.1. Talent positioning the slide adhesive surface for initial contact at the section edge.
3.3.2. Talent advancing the slide into progressive contact across the entire section area.
3.3.3. CU: Shot of the UV-cured resin surface adhering to the slide with the tissue surface facing upward.

3.4. Press the section-slide assembly gently to eliminate air bubbles [1]. Verify the orientation under cryostat lighting [2] and confirm that the implant-tissue interface remains intact [3].

3.4.1. Talent gently pressing the section-slide assembly to eliminate air bubbles.
3.4.2. Shot of the section-slide assembly being checked under cryostat lighting.
3.4.3. CU: Shot of the intact implant-tissue interface on the slide.

3.5. Place the completed slides in pre-labeled storage boxes at minus 20 degrees Celsius for applications requiring processing within 72 hours [1]. Use minus 80 degrees Celsius conditions for preservation periods exceeding 1 week [2].

3.5.1. WIDE: Talent placing completed slides into pre-labeled storage boxes at –20 °C.
3.5.2. Talent storing the slides at –80 °C 

3.6. Prepare fluorescently labeled, mounted tissue slides ready for fluorescence microscopy imaging [1]. Generate high-resolution, multi-channel tiled fluorescence images of the sample with optimized exposure and focus [2].

Authors: These shots have been added to maintain continuity and ensure a smooth transition into the results. Please specify one representative, feasible action for each of shots 1 and 2 that can be incorporated here.

3.6.1. Representative shot of the talent preparing fluorescently labeled, mounted tissue slides. 
3.6.2. Representative shot of the talent generating high-resolution, multi-channel tiled fluorescence images of the sample with optimized exposure and focus.




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: 114
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. High-quality sections demonstrated intact morphology without significant cracks or fracturing artifacts [1], with continuous tissue architecture and a preserved implant-tissue interface [2]. 

4.1.1. LAB MEDIA: Figure 2A. Video editor: Show panel A and highlight the smooth, unbroken tissue area without visible cracks
4.1.2. LAB MEDIA: Figure 2A. Video editor: Highlight the boundary where the tissue meets the implant, showing a continuous connection

4.2. Although the implant material exhibited autofluorescence, its uniform morphology and geometric structure allowed clear distinction from specific immunofluorescence signals in both isolated implants [1] and tissue‑integrated constructs [2].
Authors: Please confirm whether the highlighted sections correspond to the appropriate areas.

4.2.1. LAB MEDIA: Figure 3A. Video editor: Show the bright blue signal from the implant material on the dark background and emphasize the areas marked by Astrix symbols.
4.2.2. LAB MEDIA: Figures 3B. Video editor: Highlight the tissue next to the implant and the border where the tissue meets the implant and emphasize the areas marked by arrows.

4.3. Multi-parameter immunofluorescence imaging showed the overall specimen with laminin, wheat germ agglutinin, and nuclear counterstaining [1].

4.3.1. LAB MEDIA: Figure 7A. Video editor: Show the full low-magnification image of the specimen

4.4. Nuclear counterstaining was visualized in the blue channel [1].

4.4.1. LAB MEDIA: Figure 7B. Video editor: Highlight the blue-stained nuclei

4.5. Laminin staining was visualized in the red channel [1].

4.5.1. LAB MEDIA: Figure 7C. Video editor: Highlight the red regions

4.6. Wheat germ agglutinin staining was visualized in the green channel [1].

4.6.1. LAB MEDIA: Figure 7D. Video editor: Highlight the green regions

4.7. The merged overlay combined nuclear, laminin, and wheat germ agglutinin signals [1].

4.7.1. LAB MEDIA: Figure 7E. Video editor: Show the combined blue, red, and green image
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