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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?    YES or NO
[bookmark: Text3]If you require a microscope but need a scope kit in order to be able to film with your own camera, please list the make and model of your microscope so that JoVE can send you a scope kit: Enter Make and Model

2. Software: Does the part of your protocol being filmed demonstrate software usage? NO

3. Interview statements: Please select one.
☐ 	Interviewees self-record interview statements. 

☐ 	Interview Statements are read by JoVE’s voiceover talent. 


[bookmark: Text5]3. 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
When you are ready to submit your video files, please contact our Content Engineer, Devon Halley. 

· To ensure that your video paper meets our publication requirements, the protocol is restricted to 55 shots. 

Protocol Length
Number of Steps: 24
Number of Shots: 54

 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. Additional optional statements may also be selected.
· Please 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: Why is your protocol significant? OR What key questions can this method help 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.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: What is the main advantage of this technique?

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.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. 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.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

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.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?

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.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear as a title onscreen.
· The two-digit numbers (e.g., 2.1., 2.2.) represent steps of your protocol. The text will be recorded by JoVE’s voiceover talent. 
· The three-digit numbers (e.g., 2.1.1., 2.2.2.) represent the shots that your videographer will capture in your lab. 

Please use this draft script to help you prepare for filming day.
· If a step will take more than 10 minutes, we recommend preparing the product for that step in advance.

2. Supercritical Drying Using Supercritical Carbon Dioxide and Ethanol
2.1. To prepare the hydrogel, heat 10 milliliters of 15% weight by volume starch solution in a beaker at 120 degrees Celsius for 20 minutes [1] with magnetic stirring at 600 revolutions per minute to promote the starch gelatinization [2].
2.1.1. WIDE: Talent placing the beaker with starch solution and stir bar onto heat block.
2.1.2. Solution being stirred/starch gelatinizing.

2.2. After heating, transfer 2 milliliters of the hydrogel solution into a cylindrical tube [1] and incubate the tube for 48 hours at 4 degrees Celsius for retrogradation of the hydrogel [2].
2.2.1. Talent transferring 2mL starch solution from beaker to the cylindrical tube.
2.2.2. Talent placing the tube in the refrigerator at 4°C.

2.3. For supercritical drying, place the retrograded hydrogel into a 20-milliliter high-pressure-variable-volume cell [1]. Place the cell in a thermostatic water-bath at 40 degrees Celsius [2] and pressurize the cell with supercritical carbon dioxide until the desired pressure of 10 to 20 megapascals is attained [3].
2.3.1. Talent placing the hydrogel in a high-pressure-variable-volume cell.
2.3.2. Talent placing the cell in the water-bath. 
2.3.3. Talent increasing the pressure of scCO2 to 10-20MPa. 

2.4. Use individual high-pressure liquid chromatography pumps to maintain a continuous, 2 milliliter per minute flow of supercritical carbon dioxide containing ethanol at 0.22 or 0.44 milliliters per minute [1-TXT].
2.4.1. Talent adjusting flow rate and/or checking pumps. TEXT: e.g., 11% or 22% v/v EtOH 

2.5. After 4 hours, stop the flow of ethanol [1] while continuing the flow of super critical carbon dioxide at 2 milliliter per minute for an additional 2 hours [2]. Then allow the system to depressurize at a rate of 0.3 megapascal per minute [3]. 
2.5.1. Talent stopping the pump of ethanol. 
2.5.2. Talent changing the flow of scCO2. 
2.5.3. Talent opening the valves to depressurize the system. 

3. Fabrication of Starch Aerogel in the Presence of Carbon Dioxide

3.1. To fabricate the starch aerogel in the presence of carbon dioxide, dissolve 0.5 gram of starch in 5 milliliters of water in a 10-milliliter high-pressure reactor [1]. Heat the reactor to the desired temperature [2-TXT] and pressurize the reactor with super critical carbon dioxide at 1 megapascal per minute [3]. 
3.1.1. WIDE: Talent mixing starch powder in the 10 mL reactor containing water.
3.1.2. Talent setting the temperature to heat the reactor. TEXT: e.g., 40, 90, or 120 °C
3.1.3. Talent increasing the pressure of scCO2.

3.2. When the pressure reaches 20 megapascals, stir the starch solution at 600 revolutions per minute for 20 minutes to promote gelatinization [1] before allowing the reactor to cool to room temperature [2]. To promote retrogradation of the pressurized starch solution, place the reactor at 4 degrees Celsius for 48 hours [3].
3.2.1. Talent turning on stirrer.
3.2.2. Talent turning off heat.
3.2.3. Talent placing the reactor in the refrigerator at 4 °C.

3.3. At the end of the incubation, transfer the reactor to the thermostatic water-bath at 40 degrees Celsius [1] and pressurize the reactor with supercritical carbon dioxide at 1 megapascal per minute until the pressure reaches to 20 megapascals [2].
3.3.1. Talent placing the cell in the water-bath.
3.3.2. Talent increasing the pressure of scCO2 to 20 MPa.

3.4. Then use individual high-pressure pumps to deliver a continuous flow of supercritical carbon dioxide supplemented with ethanol [1] through the reactor at a 2 milliliter per minute flow rate of carbon dioxide and a 0.22 milliliter per minute flow rate of ethanol [2]. After 4 hours, depressurize the system as demonstrated [3].
3.4.1. Talent adjusting the flow rate of CO2. 
3.4.2. Talent adjusting the flow rate of ethanol.
3.4.3. Talent opening the valves to depressurize the system.

4. Impregnation of Starch Aerogels

4.1. For supercritical impregnation of the aerogel, place 0.1 gram of supercritical dried aerogel in a 25-milliliter high-pressure-variable-volume cell [1]. Place the cell in a thermostatic bath at 40 degrees Celsius [2] and pressurize the cell with supercritical carbon dioxide until the pressure reaches 20 megapascal as demonstrated [3].
4.1.1. Talent placing the aerogel in 25 mL high-pressure-variable-volume cell. 
4.1.2. Talent placing cell into bath
4.1.3. Talent increasing the pressure of scCO2 to 10-20MPa.

4.2. Next, use a syringe to fill a 0.1-milliliter loop mounted on a 6-way high-pressure valve with green coffee oil extract [1] and pressurize the loop with 2 milliliters per minute of supercritical carbon dioxide until a 30-megapascal pressure is achieved [2]. 
4.2.1. Talent filling the loop with GCO extract with syringe. 
4.2.2. Talent increasing the pressure of scCO2. 

4.3. After a 10-minute equilibration, turn the valve to the injection position to start the flow of supercritical carbon dioxide across the loop [1]. When the pressure inside the reactor reaches 30 megapascal, leave the system in this condition for 6, 12, or 24 hours [2]. 
4.3.1. Talent turning the valve to injection position.
4.3.2. Increased pressure indicator of the reactor.

4.4. At the end of the impregnation period, depressurize the system at 0.1 megpascal per minute [1] before collecting the impregnated material [2] and determining the amount of impregnated oil [3-TXT].
4.4.1. Talent opening the valves to depressurize the system 
4.4.2. Talent collecting the impregnated material. 
4.4.3. Representative shot of Talent determining oil amount Authors: Please just film one action that is most representative of this process TEXT: See text for extraction procedure details 

4.5. Disperse 0.1 gram of the impregnated aerogel in 5 milliliters of chloroform [1] and perform the extraction for 1 hour at 50 degrees Celsius and 600 revolutions per minute [2]. 
4.5.1. Talent adding aerogel in chloroform containing tube.
4.5.2. Talent extracting the oil from aerogel 

4.6. [bookmark: _Hlk64116777]Filter the extract through a 0.2-micron syringe filter into a 5-milliliter calibrated round flask [1]. Then evaporate the solvent under the flow of nitrogen [2] and determine the impregnation efficiency [3].
4.6.1. Talent passing the extract through the filter.
4.6.2. Talent passing the N2 gas through the flask. 
4.6.3. Talent determining impregnation efficiency Authors: Please just film one action that is most representative of this process

5. One-Pot Process for Fabrication and Impregnation of Starch Aerogels

5.1. To fabricate a hydrogel in the presence of carbon dioxide, dissolve 0.5 gram of starch in 5 milliliters of water in a 10-milliliter high-pressure reactor [1] and heat and pressurize the reactor with super critical carbon dioxide to a final pressure of 20 megapascal as demonstrated [2]. 
5.1.1. Talent adding starch powder in the 10 mL reactor containing water.
5.1.2. Talent setting heat and/or increasing the pressure of scCO2.

5.2. Stir the pressurized starch solution for 20 minutes at 600 rpm to promote gelatinization [1] and allow the reactor to cool to room temperature [2]. To promote retrogradation, place the reactor at 4 degrees Celsius [3].
5.2.1. Reaction being stirred.
5.2.2. Talent turning off heat.
5.2.3. Talent placing the reactor in the refrigerator at 4°C.

5.3. After 48 hours, transfer the reactor to the thermostatic water-bath at 40 degrees Celsius [1] and pressurize the reactor with supercritical carbon dioxide at 1 megapascal per minute until the pressure reaches to 20 megapascals [2].
5.3.1. Talent placing the cell in the water-bath.
5.3.2. Talent increasing the pressure of scCO2 to 20MPa.

5.4. Maintain a continuous flow of supercritical carbon dioxide containing ethanol through the reactor for 4 hours as demonstrated [1] followed by a 2-hour period of supercritical carbon dioxide treatment alone [2].
5.4.1. Talent adjusting the CO2 and/or ethanol flow rate.
5.4.2. Talent turning off ethanol.

5.5. For supercritical impregnation, decrease the pressure to 10 megapascals while maintaining the reactor pressure at 40 degrees Celsius [1].
5.5.1. Talent decreasing the pressure of scCO2. 

5.6. Next, use a syringe to fill a 0.5-milliliter loop with green coffee oil extract as demonstrated [1] and pressurize the loop with supercritical carbon dioxide at 30 megapascals of pressure for 10 minutes [2].
5.6.1. Talent filling the loop with GCO extract with syringe. 
5.6.2. Talent pressurizing loop.

5.7. After equilibration, turn the valve to the injection position to start the flow of supercritical carbon dioxide across the loop until the pressure inside the reactor reaches 30 megapascals [1]. 
5.7.1. Talent turning the valve to injection position.

5.8. After 12 hours, depressurize the system [1], collect the impregnated material [2], and determine the amount of impregnated oil as demonstrated [3].
5.8.1. Talent opening the valves to depressurize the system 
5.8.2. Talent collecting the impregnated material. 
5.8.3. Representative shot of Talent determining oil amount.

5.9. Then disperse 0.5 gram of the impregnated aerogel in 25 milliliters of chloroform [1] and perform the extraction for 1 hour at 50 degrees Celsius and 600 revolutions per minute [2]. 
5.9.1. Talent adding aerogel in chloroform containing tube.
5.9.2. Talent extracting the oil from aerogel. 

5.10. To calculate the extracted mass, determine the difference between the flask weights [1] and determine the impregnation efficiency in terms of milligrams of oil per 100 milligrams of aerogel [2].
5.10.1. Talent weighing the flasks.
5.10.2. Talent determining impregnation efficiency. Authors: Please just film one action that is most representative of this process as for 4.7.3.

 







Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 89. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

6. Results: Impregnated Starch Aerogel Analysis 
6.1. High pressure and a high ethanol concentration [1] increase the surface area of the aerogels by nearly 94 square meters per gram [2].
6.1.1. LAB MEDIA: Figure 4
6.1.2. LAB MEDIA: Figure 4 Video Editor: Please emphasize the bars at 22% EtOH concentration.
6.2. The gelatinization and retrogradation processes [1] are improved in the presence of carbon dioxide [2].
6.2.1. LAB MEDIA: Figure 5
6.2.2. LAB MEDIA: Figure 5 Video Editor: Please emphasize green data bars.

6.3. As observed in these field emission scanning electron micrographs [1], particle formation occurs at 40 degrees Celsius only [2].
6.3.1. LAB MEDIA: Figure 6
6.3.2. LAB MEDIA: Figure 6 Video Editor: Please emphasize Figure 6A. 

6.4. As observed by X-ray diffraction [1], an increase in temperature promotes a reduction in the crystallinity of the materials [2].
6.4.1. LAB MEDIA: Figure 7
6.4.2. LAB MEDIA: Figure 7 Video Editor: Please emphasize 90 °C and 120 °C data lines and data points
6.5. Using the one-pot strategy as demonstrated [1], impregnation equilibrium can be attained after 12 hours with an impregnation efficiency of 40.7% [2].
6.5.1. LAB MEDIA: Figure 9
6.5.2. LAB MEDIA: Figure 9 Video Editor: Please emphasize One-Pot datapoint in the graph.






Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
Is each interview statement 30 words or fewer? ☐ Yes
Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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