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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: 12
Number of Shots:  28

Interviews
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.


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. Gelatin Solution Preparation and Zirconium Oxocluster Synthesis
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 grams of commercial type A gelatin extracted from porcine skin, with a Bloom of 175 g, an average molecular weight of approximately 40,000 gram per mole, and an isoelectric point of 8 [1]. Add the weighed gelatin powder to 100 milliliters of water to prepare an aqueous gelatin gel at 10 percent weight concentration [2]. Swell the gelatin granules in ultrapure water for a minimum duration of 3 hours at 5 degrees Celsius [3].
2.1.1. WIDE: Talent weighing the commercial gelatin powder. Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent adding 100 mL water to the gelatin powder. (Authors: We have slightly modified the narration for this step for the ease of visual demonstration. Please suggest if this is appropriate).
2.1.3. Talent placing the gelatin solution at 5 degrees Celsius to allow swelling. 
2.2. Heat the gelatin gel at 50 degrees Celsius to prepare an aqueous gelatin solution [1]. Use a magnetic stirrer to stir the gelatin solution for 30 minutes at 300 revolutions per minute [2]. Once a clear gelatin solution is obtained, keep it at 50 degrees Celsius [3].
2.2.1. Talent heating the gelatin gel at 50 degrees Celsius.
2.2.2. Talent placing the gelatin solution on a magnetic stirrer. 
2.2.3. Talent placing the clear gelatin solution at 50 degrees Celsius on a heater.
2.3. In a 20-milliliter scintillation vial, add 7 milliliters of dimethylformamide and 4 milliliters of 70 millimoles acetic acid [1]. Next, add 71 microliters of a 70 percent zirconium propoxide solution in 1-propanol [2-TXT].
2.3.1. Talent adding dimethylformamide, and acetic acid to a 20 mL scintillation vial.
2.3.2. Talent adding the zirconium propoxide solution to the scintillation vial. TXT: Zirconium propoxide = [Zr(OPrⁿ)₄]
2.4. Heat the resulting mixture in an aluminum block on a hot plate at 130 degrees Celsius for 2 hours [1]. Observe a distinct color change from colorless to yellow indicating the formation of Zirconium oxoclusters [2-TXT]. Leave the solution to cool at room temperature [3].
2.4.1. Talent placing the scintillation vial in an aluminum block on a hot plate.
2.4.2. Shot of the mixture changing from colorless to yellow. TXT: Zirconium oxocluster = [Zr6O4(OH)4(OAc)12]
2.4.3. Talent placing the solution on the work surface to cool at room temperature.

3. In Situ Synthesis and Monolithic Shaping of UiO-66-Gelatin Hydrogel Composites
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Mix 11 milliliters of 0.158 millimole zirconium oxo-cluster solution with 84 milligrams of 0.5 millimole 1,4-benzene dicarboxylic acid organic linker [1]. Stir the mixture for 15 minutes until a homogeneous dispersion is obtained [2].
3.1.1. Talent combining the zirconium oxo-cluster solution with 1,4-benzene dicarboxylic acid.
3.1.2. Talent stirring the mixture until a homogeneous dispersion forms.
3.2. Next, add 2 milliliters of the 10 percent weight gelatin solution at 50 degrees Celsius [1]. Observe the mixture becoming turbid and turning white [2].
3.2.1. Talent adding the gelatin solution to the vial.
3.2.2. Shot of the mixture becoming turbid and white.
3.3. Stir the mixture at room temperature for 10 minutes [1], then add 2 milliliters of ethanol [2].
3.3.1. Talent placing the mixture on a stirrer at room temperature.
3.3.2. Talent adding ethanol to the mixture.
3.4. Stir the resulting mixture at room temperature, around 20 degrees Celsius for 24 hours [1]. Allow liquid-liquid phase separation to take place progressively over time [2].
3.4.1. Shot of the solution on the stirrer at room temperature.
3.4.2. Shot of the mixture undergoing progressive liquid-liquid phase separation.
3.5. For complete phase separation, add 10 milliliters of ethanol to this mixture [1]. Stir the solution for 24 hours [2].
3.5.1. Talent adding ethanol to the mixture.
3.5.2. Shot of the solution on the stirrer.
3.6. Extract the viscous phase from the supernatant solution to obtain the metal organic framework, or MOF (M-O-F)-hydrogel composite [1]. Leave this composite to dry at room temperature [2].
3.6.1. Talent extracting the viscous phase from the supernatant solution.
3.6.2. Talent leaving the hydrogel composite to dry at room temperature.
3.7. For monolithic shaping of hydrogel composites, heat the viscous phase with its supernatant at 70 degrees Celsius for 15 minutes [1]. Then, heat it at 90 degrees Celsius for 5 minutes to transform the MOF-gelatin hydrogel into a homogeneous, viscous liquid [2].
3.7.1. Talent placing the viscous phase with its supernatant for heating at 70 degrees Celsius.
3.7.2. Talent continuing the heating process at 90 degrees Celsius.
3.8. Pour the hydrogel without its supernatant solution into the mold thermalized at 70 degrees Celsius [1]. Form a monolith by cooling at room temperature for 15 minutes [2]. Then, keep it at 2 degrees Celsius for 1 day [3].
3.8.1. Talent pouring the hydrogel into the thermalized mold. (Authors: Please specify if the words “without its supernatant” can be removed in the step, as the previous step suggests formation of hydrogel into a homogenous liquid?)
3.8.2. Talent allowing the sample to cool at room temperature.
3.8.3. Talent placing the monolith at 2 degrees Celsius.

3.8.4. 

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: 100.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Powdered X-ray diffraction studies, or PXRD (P-X-R-D) studies demonstrate that the UiO-66(Zr)/gelatin (U-I-O-sixty-six-Z-R-Gelatin) composite maintains high crystallinity [1], matching that of pure UiO-66(Zr) (U-I-O-sixty-six-Z-R) metal organic framework, or MOF (M-O-F) nanoparticles [2].  
4.1.1. LAB MEDIA: Figure 6A. Video Editor: Please emphasize the black line labelled UiO-66/gelatin
4.1.2. LAB MEDIA: Figure 6A. Video Editor: Please emphasize the grey line labelled calculated UiO-66
4.2. Nitrogen porosimetry shows that the UiO-66/gelatin composite remains highly porous, retaining approximately 79% of the surface area [1] of the parent MOF, suggesting that the gelatin chains are unable to penetrate the micropores of UiO-66 [2].
4.2.1. LAB MEDIA: Figure 6B. Video Editor: Please emphasize the bottom curve labelled UiO-66/Gelatin
4.2.2. LAB MEDIA: Figure 6B. Video Editor: Please emphasize the top curve labelled UiO-66
4.3. TEM analysis of ultramicrotomed slices reveals that UiO-66(Zr) nanoparticles are highly dispersed throughout the gelatin matrix without aggregation or phase separation [1]. Furthermore, SEM imaging of water-washed samples confirms that the embedded nanocrystals maintain a well-defined octahedral morphology [2].
4.3.1. LAB MEDIA: Figure 6C
4.3.2. LAB MEDIA: Figure 6D. Video Editor: Please emphasize the zoomed-in inset showing the crystal structure
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