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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.

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:  25
Number of Shots:  55 (54 SC) 

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.
· 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.


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

Testimonial Questions (OPTIONAL): 

Videographer: Please ensure that all testimonial shots are captured in a wide-angle format, while also maintaining sufficient headspace, given that the final videos will be rendered in a 1:1 aspect ratio.

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement. Add your title (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) as this will included in the promotional materials.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.


Ethics Title Card
This research has been approved by the University of Rochester's Committee on Animal Resources



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 the videographer will capture. 

2. Model Alignment for Data Processing
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, segment the micro-CT images and turn off any of the initial time point volume rendering [1]. Confirm that no images are displayed within the viewing window [2].
2.1.1. WIDE: Talent taking a seat at the workstation.
2.1.2. SCREEN: Show an empty viewing window.


[bookmark: _Hlk162020732][bookmark: _Hlk162020892]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 (download the guidelines from the link given in the email): https://review.jove.com/account/file-uploader?src=20710768 

2.2. Right-click on the comparison data set corresponding to the subsequent week [1], search for Ortho Slice, and select it [2].
2.2.1. SCREEN: Display the context menu from right-clicking on the comparison week data set.
2.2.2. SCREEN: search and selection of the Ortho Slice option.

2.3. Next, right-click on the extracted radius bone from the comparison data set, search for Image Registration Wizard, and select it [1]. In the Properties section, set Data to the comparison data set for the extracted radius bone [2] and Reference to the initial time point data set for the extracted radius bone [3].
2.3.1. SCREEN: Display the context menu from right-clicking on the radius bone data set and the selection of Image Registration Wizard.
2.3.2. SCREEN: Show the Properties panel with user input for setting Data.
2.3.3. SCREEN:  Setting Reference parameters.

2.4. In the Image Registration Wizard Actions section, click Skip for Step 1 of 4 [1]. For Steps 2 and 3 of 4, use the interact cursor to adjust the TabBox to the common region between the data sets, and click Apply under Action after each step [2]. In Step 4 of 4, set Metric to Correlation, Transformation to Rigid, Pre-Alignment to Align Principal Axes, and click Apply under Action [3].
2.4.1. SCREEN: Capture user skipping Step 1 in the wizard.
2.4.2. SCREEN: Show use of the interact cursor to adjust the TabBox and application of changes for Steps 2 and 3.
2.4.3. SCREEN: Highlight the settings input for Step 4 and application of transformation settings.

2.5. After aligning the data sets, right-click on the comparison week data set for the extracted radius bone, search for Resample Transformed Image, and select it [1]. In the Properties section, set Data to the comparison week data set for the extracted radius bone, Interpolation to Nearest Neighbor, Mode to Extended, Preserve to Voxel Size, and Padding Value to 0, then click Apply [2]. A new transformed data set will be generated [3].
2.5.1. SCREEN: Show the context menu interaction and selection of Resample Transformed Image.
2.5.2. SCREEN: Demonstrate the user inputting the specified settings in the Properties panel and clicking Apply.
2.5.3. SCREEN: Display the generated new transformed data set.





3. ROI Selection and Cropping
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Click to turn on the Ortho Slice for the initial time point and set Data to the initial time point data set for the extracted radius [1]. Set Orientation so the plane yields a transverse cut through the radius bone [2].
3.1.1. SCREEN: Show the user selecting Ortho Slice, choosing the initial time point data set, and activating the slice display.
3.1.2. SCREEN: Display the orientation being set to produce a transverse plane through the radius bone.

3.2. Using the Slice Number slider in the Properties section, adjust the slice number to identify the proximal and distal slices surrounding the critical-sized defect [1]. Determine and document the slice number where the fracture meets the diaphysis of the radius bone at both ends [2].
3.2.1. SCREEN: Show the Slice Number slider being adjusted with changing slice views.
3.2.2. SCREEN: Highlight the identification and documentation of the most distal and proximal slices at the diaphysis interface.

3.3. Turn on the Ortho Slice for the comparison week and set Data to the initial time point data set for the extracted radius [1]. Then, adjust Orientation so the plane yields a transverse cut through the radius bone [2].
3.3.1. SCREEN: Show the comparison data set being selected for Ortho Slice.
3.3.2. SCREEN: Display the orientation adjustment to produce a transverse view.

3.4. Using the Slice Number slider in the Properties section with the initial time point data showing the distal Ortho Slice, align the comparison week slice number to match the distal slice of the initial time point [1]. Note the slice number for the comparison week data set's distal slice and repeat for the proximal slice [2].
3.4.1. SCREEN: Display the slider adjustment in the comparison data set to match the distal slice of the initial time point.
3.4.2. SCREEN: Highlight the documentation of the matching slice numbers for distal and proximal slices.

3.5. Click on the initial time point for the extracted radius and in the Properties section, click on the Crop Editor tool [1].
3.5.1. SCREEN: Show the user opening the Crop Editor from the Properties panel.

3.6. Within the Crop Editor pop-up, input the minimum and maximum values in the X, Y, or Z fields [1]. Observe the viewing window as the region of interest adjusts, then click OK to crop the data set [2].
3.6.1. SCREEN: Demonstrate the user entering X, Y, Z values and watching the region adjust.
3.6.2. SCREEN: Show the cropped view after clicking OK.

3.7. Repeat the crop procedure for the comparison week data set [1].
3.7.1. SCREEN: Display the cropped output for the comparison week data set.



4. Volume Analysis of Data Sets
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. To determine the volume of the initial time point data set, right-click on the transformed initial time point data set for the extracted radius [1], search for Material Statistics, and select it [2]. In the Properties section, set Data as the transformed initial time point data set, select Materials, and click Apply [3].
4.1.1. SCREEN: Show the right-click menu.
4.1.2. SCREEN: Searching and selection of Material Statistics.
4.1.3. SCREEN: Display the Properties input for data selection and application.

4.2. Click on the new .MaterialStatistics (material statistics) data set, then in the Properties window click on Spreadsheet Show [1]. Click the Tables tab above the window to view the volume of the cropped initial time point data set [2].
4.2.1. SCREEN: Show selection of .MaterialStatistics and opening of the spreadsheet.
4.2.2. SCREEN: Navigate to the Tables tab showing the volume data.

4.3. Repeat the volume analysis steps for the comparison week data set [1] and then go to the Tables tab to view both data sets with separate volume tabs [2].
4.3.1. SCREEN: Display volume calculation actions repeated for the comparison data set.
4.3.2. SCREEN: Show the Tables tab with separate tabs for the initial time point and comparison week.



5. Visualization of Data Sets
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. To visualize the change in bone volume, right-click on the comparison week transformed data set for the extracted radius, search for Arithmetic, and select it [1].
5.1.1. SCREEN: Show the context menu with Arithmetic selected from the comparison data set.

5.2.  In the Properties window, set Input A as the comparison week transformed data set, Input B as the initial time point data set [1], Input C as No Source, Result Type as Input A, leave Option unchecked [2], set Result Channels as like Input A, and set Expression as A-B [3].
5.2.1. SCREEN: Display the Properties window, set Input A as the comparison week transformed data set, Input B as the initial time point data set.
5.2.2. SCREEN: Set Input C as No Source, Result Type as Input A, leave Option unchecked.
5.2.3. SCREEN: Set Result Channels as like Input A, and set Expression as A-B .

5.3. Click on the resulting data set and press F2 to rename the file [1]. Then, right-click on this result data set, search for Generate Surface, and select it [2]. In the Properties window, click Apply, and in the pop-up window, click Continue to create a new .surf (surf) data set [3].
5.3.1. SCREEN: Show the user renaming the result data set.
5.3.2. SCREEN: Display the Generate Surface option being selected.
5.3.3. SCREEN: Demonstrate clicking Apply and Continue to generate the surface.

5.4. Right-click on the .surf data set, search for Surface View, and select it [1]. A surface view of the arithmetic result will appear in the viewing window [2].
5.4.1. SCREEN: Show the Surface View option being selected for the .surf data set.
5.4.2. SCREEN: Display the resulting surface view visualization in the main viewing panel.

5.5. To change the color of the surface view, click on the surface view in the Project View window [1]. In the Properties window, open the Colors drop-down, select Constant, then click on Colormap and assign a preferred color [2].
5.5.1. SCREEN: Show selection of the surface view from the Project View window.
5.5.2. SCREEN: Demonstrate changing color properties using the Colors and Colormap settings.

5.6. To view bone volume change on the initial week data set, right-click on the .transformed (transformed) data set, search for Extract Label, and select it [1]. 
5.6.1. SCREEN: Display user selecting Extract Label from the transformed data set.

5.7. In the Properties section, set Labels to the .transformed data set, Label ID to 1, and check Export to Binary, then click Apply to generate a result data set [1]. Then, press F2 to rename the result file [2].
5.7.1. SCREEN: Show the Properties panel settings and application of the extraction.
5.7.2. SCREEN: Demonstrate renaming the generated result data set.

5.8. Right-click on the new result data set, search for Generate Surface, and select it [1]. In the Properties window, click Apply, and in the pop-up window, click Continue to create a new .surf data set [2].
5.8.1. SCREEN: Show selection of Generate Surface from the context menu.
5.8.2. SCREEN: Demonstrate the process of clicking Apply and Continue to create the surface.

5.9. Next, right-click on the new .surf data set, search for Surface View, and select it [1]. A surface view of the arithmetic result will appear [2].
5.9.1. SCREEN: Show the Surface View action from the context menu.
5.9.2. SCREEN: Display the new surface visualization in the viewer.

5.10. To change the color of this surface view, click on the surface view in the Project View window [1]. In the Properties window, open the Colors drop-down, select Constant, then click on Colormap and assign a preferred color [2].
5.10.1. SCREEN: Highlight the surface view selection in the Project View.
5.10.2. SCREEN: Demonstrate setting a new constant color using Colormap.


5.10.3. 

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: 109.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Micro-CT images of three unique rat models, each treated with a polycaprolactone scaffold for 6 weeks, were investigated. Solid models from weeks 0 and 6 were successfully aligned using shared anatomical regions, enabling direct longitudinal comparison [1], and a merged model was generated to confirm registration accuracy [2].
6.1.1. LAB MEDIA: Figure 2. Video editor: Highlight the top and middle rows labelled “WK 0” and “WK 6”.
6.1.2. LAB MEDIA: Figure 2. Video editor: Highlight the bottom row “WK 0+6”

6.2. Subtracting the week 0 region of interest from the week 6 region of interest [1] revealed a distinct 3D model of bone volume change within the defect site [2].
6.2.1. LAB MEDIA: Figure 3. Video editor: Highlight the middle and left segments labelled “WK 6 ROI” and “WK 0 ROI”.
6.2.2. LAB MEDIA: Figure 3. Video editor: Highlight the far-right segment labelled “Bone Change ROI” .

6.3. Visual overlays of bone volume changes from week 0 to week 6 demonstrated variability across triplicate trials for each polycaprolactone scaffold [1], with consistent defect bridging evident in PCL 2 models [2].
6.3.1. LAB MEDIA: Figure 4. Video editor: Sequentially highlight each column
6.3.2. LAB MEDIA: Figure 4. Video editor: Zoom in on the PCL 2 row
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