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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: 20
Number of Shots: 38 

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 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. 
1.1. 
1.2. 
1.3. 
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.

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


Ethics Title Card
This research has been approved by the Ethical Committee on the Use and Care of Experimental Animals at Fluminense Federal University

Authors: Please check if the approving body is correct



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. 

2. Sample Preparation for Optical Microscopy
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, select the sample sectioning direction according to the experimental objective [1-TXT]. 
2.1.1. WIDE: Talent placing the sample on the work surface and adjusting orientation. TXT: Section either transversely or longitudinally as required

2.2. Use a low-speed diamond saw disk to section the bone containing the implanted biomaterial into 1-millimeter slices [1].
2.2.1. Talent positioning the diamond saw disk near the bone.

2.3. Fill the liquid reservoir until the fluid level completely covers the bottom edge of the blade [1].
2.3.1. Talent pouring liquid into the reservoir and checking that the blade edge is submerged.

2.4. Secure the sample to the specimen holder and attach it to the instrument arm [1]. Ensure the sample is stable and horizontally aligned with the disk surface [2]. Adjust the specimen position using the positioning knobs until the target cut region is aligned with the blade [3].
2.4.1. Talent placing the sample into the holder and locking it in place.
2.4.2. Talent pointing to the alignment of the sample surface relative to the saw disk.
2.4.3. Talent adjusting the knobs to precisely align the target region with the blade.

2.5. Begin cutting the sample using a higher speed setting between 210 and 250 revolutions per minute and apply low pressure until an indentation forms [1]. Then, reduce the speed to between 93 and 124 revolutions per minute to complete the sectioning smoothly and minimize vibration [2].
2.5.1. Talent turning the dial to increase saw speed and gently pressing the blade into the sample.
2.5.2. Talent adjusting the speed setting lower and monitoring the smooth progress of the cut.

2.6. Stop the saw immediately after the cut is complete [1]. 
2.6.1. Talent pressing the stop button as the blade finishes the cut.

2.7. Now, examine the sample using a stereomicroscope [1]. Begin at a low magnification such as 5 times to 10 times to inspect the entire specimen [2]. Then, increase the magnification to between 20 times and 40 times to identify the region of interest [3]. Select regions with high interface density between new bone and biomaterial for further analysis [4].
2.7.1. Talent placing the sectioned sample under a stereomicroscope.
2.7.2. Talent adjusting magnification of the scope.
2.7.3. Talent viewing the sample through the scope.
2.7.4. SCOPE: Show zoomed-in view under higher magnification focusing on regions with bone-biomaterial interfaces. Authors: Can we show Figure 3A here?



3. Sample Mounting for Thinning
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Mount the sample on a support to enable proper handling during polishing [1]. For samples prepared solely for optical microscopy analysis, attach the previously polished side directly to a plastic coverslip using superglue [2].
3.1.1. Talent placing the sample onto a mounting support.
3.1.2. Talent applying superglue to the polished side and pressing it onto a plastic coverslip.
3.2. To process the samples intended for correlative analysis, mount them onto a two-part aluminum tube assembly [1]. Use a homemade assembly consisting of an inner solid aluminum cylinder with a 2.5-centimeter diameter and an outer hollow cylinder that provides mechanical support during polishing [2]. Attach the sample to the inner solid cylinder [3].
3.2.1. Talent selecting a two-part aluminum tube from the workspace.
3.2.2. Talent showing the inner solid and outer hollow aluminum cylinder components side-by-side.
3.2.3. Talent positioning the sample on the inner solid cylinder.

3.3. Next, place the inner aluminum cylinder on a hot plate and heat it to approximately 60 to 70 degrees Celsius, depending on the wax used [1].
3.3.1. Talent placing the inner aluminum cylinder on a hot plate and turning on the heat setting.

3.4. Apply a small amount of wax onto the surface of the heated cylinder and allow it to melt completely [1].
3.4.1. Talent adding wax to the cylinder surface and watching it melt.

3.5. Then, place the sample with the surface of interest facing down onto the wax-coated area [1] and gently press the sample to ensure full contact with the melted wax [2].
3.5.1. Talent positioning the sample face-down onto the melted wax.
3.5.2. Talent pressing gently to secure even contact with the wax surface.

3.6. Now, remove the aluminum cylinder from the hot plate and allow the wax to solidify at room temperature [1].
3.6.1. Talent lifting the cylinder from the hot plate and setting it aside to cool.




4. Thinning and Polishing the Mounted Sample
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Begin coarse and intermediate polishing using sandpaper with grit sizes of 1200, 2500, and 4100 to reduce the sample thickness to approximately 0.15 millimeters [1].
4.1.1. Talent selecting sandpapers of increasing grit size and placing them on the polishing station.

4.2. Start with 1200 grit sandpaper followed by 2500 grit while applying light pressure [1]. Periodically monitor the sample thickness during polishing using reflection microscopy [2].
4.2.1. Talent polishing the sample with 1200 grit sandpaper and switching to 2500 grit.
4.2.2. Reuse 2.7.3.

4.3. Once the target thickness is reached, polish both sides of the sample using 4100 grit sandpaper [1]. If required, use a semi-automatic polishing machine at low rotation speed [2]. Continuously clean the sample with distilled water during each polishing step [3].
4.3.1. Talent polishing the sample using 4100 grit sandpaper.
4.3.2. Talent operating a semi-automatic polisher set at low speed.
4.3.3. Talent rinsing the sample with distilled water during polishing.

4.4. For final polishing, choose a diamond paste with 6 or 3-micrometer particle size based on the surface roughness of the sample [1]. Apply a small amount of diamond paste onto a felt polishing cloth mounted on a polishing disc [2]. 
4.4.1. Talent looking at the sample and picking up an appropriate paste.
4.4.2. Talent applying diamond paste to a felt cloth on the polishing disc.

4.5. Now, gently polish both sides of the sample using minimal pressure [1] and dry the polished surface with compressed air or cotton before microscopy [2].
4.5.1. Talent gently polishing both sides of the sample.
4.5.2. Talent using compressed air or dabbing cotton to dry the sample surface. Authors: What would you be using on the shoot day?

4.6. To detach the sample from the cylinder, warm the wax on a hot plate [1] and clean off any residual wax from the sample using anhydrous acetone [2].
4.6.1. Talent placing the mounted sample on a hot plate to soften the wax.
4.6.2. Talent wiping the sample clean with anhydrous acetone.

4.7. Finally, mount the sample between a glass slide and coverslip using immersion oil as the mounting medium [1]. Examine collagen fiber orientation using polarized light microscopy, starting with low magnification between 5 times and 10 times [2]. Increase the intermediate magnification between 20 and 40 times to locate regions for potential electron microscopy analysis [3].
4.7.1. Talent mounting the sample between a slide and coverslip with immersion oil.
4.7.2. Talent placing the sample under a miroscope.
4.7.3. Talent adjusting the magnification of the microscope.

4.7.4. 

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: 165.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 


5.1. After polishing and initial optical Amicroscopy examination, intrinsic sample features allowed the region identified under light microscopy [1] to be matched to the corresponding location in the microcomputed tomography dataset [2].	Comment by Poornima  G: Authors: Best results corresponding to the protocol described above are put here. Please check if the narration is correct and if the figures and areas being highlighted match with the narration.
5.1.1. LAB MEDIA: Figure 5B. 
5.1.2. LAB MEDIA: Figure 5A.

5.2. Polarized light microscopy differentiated preexisting bone, shown in blue [1], from newly formed bone during healing, depicted in orange [2].
5.2.1. LAB MEDIA: Figure 5C. Video editor: Highlight the blue-colored region representing the original bone.
5.2.2. LAB MEDIA: Figure 5C. Video editor: Highlight the orange region inside the yellow box.

5.3. Higher magnification polarized light microscopy revealed an interface where bone grew in close apposition to preexisting cortical bone, with collagen fibers oriented perpendicular in a thin yellow region [1].
5.3.1. LAB MEDIA: Figure 5D. Video editor: Zoom in on the dashed circle marking the bone interface area.

5.4. Focused ion beam-scanning electron microscopy imaging enabled precise localization of areas of interest [1].
5.4.1. LAB MEDIA: Figure 5E. 

5.5. A volume of the selected region was further examined using slice-and-view tomography [1]. The face of the trench displayed bone morphology on a growing trabecula [2].
5.5.1. LAB MEDIA: Figure 5F. 
5.5.2. LAB MEDIA: Figure 5G. Authors: Where exactly should we point in this figure?

5.6. Selected Area Electron Diffraction patterns indicated that both the biomaterial region [1] and the bone region were composed of hydroxyapatite crystals [2].
5.6.1. LAB MEDIA: Figure 8BC. Video editor: Focus B
5.6.2. LAB MEDIA: Figure 8BC. Video editor: Focus C


5.7. Energy-Dispersive X-ray Spectroscopy mapping of the imaged interface region [1] showed phosphorus [2] and calcium [3].
5.7.1. LAB MEDIA: Figure 8DEF. Video editor: Focus D.
5.7.2. LAB MEDIA: Figure 8DEF. Video editor: Focus E.
5.7.3. LAB MEDIA: Figure 8DEF. Video editor: Focus F
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