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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
Can you record movies/images using your own microscope camera? (Y/N) Y
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) N
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.1
2.2
2.3 and 2.5 (just place samples in equipment – short footage of the action)
2.6
2.8
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)

5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? 

Same building, different labs and floors (4th and 5th Floor)

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

Authors, the introduction and the conclusion statements were modified and rearranged to meet our requirements of 30 words per statement and one optional statement per author not speaking in the required interview statements.

1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Rita Duarte: Reproducibility of deep eutectic systems found in the literature is difficult when water content has been disregarded. This method provides a standardization protocol for the development of these systems [1]. 

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

1.2. Rita Duarte: This technique will allow the reproducibility of deep eutectic system preparation, contributing to coherent results among the scientific community [1]. 

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

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Filipa Santos: Deep eutectic systems have proven applications in many different areas, including therapeutics and biomedical engineering; biocatalysis; extraction; and CO2 capture [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.

1.4. Liane Meneses: Through a visual demonstration, we highlight the variations encountered in the different methods reported in the literature for deep eutectic systems preparation. This is often not reported in conventional manuscripts [1].

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

Introduction of Demonstrator: (Said by you on camera)

1.5. Rita Duarte: Demonstrating the procedure will be Ana Rita Gameiro, a postdoctoral fellow from my laboratory [1]/[2]. 

1.5.1. Interview style: Author saying the above 
1.5.2. Ana Gameiro looks up from workbench or desk or microscope and acknowledges the camera.






Section - Protocol
2. NADES Preparation and Characterization
2.1. To prepare NADES (Natural D-E-S) by freeze-drying, first add 2 grams of citric acid monohydrate and 0.9530 grams of glucose monohydrate in separate containers [1-TXT]. Add 10 milliliters of deionized water to each container, and stir until the compounds are completely dissolved [2].
2.1.1. Talent adds citric acid monohydrate and glucose monohydrate in separate containers. Videographer, the authors consider this an important step for visualization. TEXT: NADES = natural deep eutectic solvents
2.1.2. Talent adds 10 mL of deionized water to each and stirs. Videographer, the authors consider this an important step for visualization.
2.2. Mix the two solutions together and ensure the homogenization of the final solution [1]. Place the solution in a round bottom flask [2].
2.2.1. Talent mixes the two solutions together. Videographer, the authors consider this an important step for visualization.
2.2.2. Round bottom flask as talent places the solution there. Videographer, the authors consider this an important step for visualization.
2.3. Freeze the sample using liquid nitrogen [1]. Place the flask in a freeze-dryer for 48 hours to ensure that all the water is removed from the sample [2].
2.3.1. Sample as talent freezes it in liquid nitrogen. Videographer, the authors consider this an important step for visualization.
2.3.2. Talent attaches the sample to the freeze-dryer. Videographer, the authors consider this an important step for visualization.
2.3.3. [Added Shot] talent takes sample from the freeze-drier
2.4. To prepare NADES by vacuum evaporation, again weigh 2 grams of citric acid monohydrate and 0.9530 grams of glucose monohydrate in separate containers [1]. Add 10 milliliters of deionized water to each and stir until the compounds are completely dissolved [2].
2.4.1. Talent weighs the citric acid monohydrate and glucose monohydrate in separate containers.
2.4.2. Stirring solutions as the components are dissolved.
2.5. Mix the two solutions together and ensure the homogenization of the solution [1]. Place the combined solution in a round bottom flask [2]. Using a rotary evaporator, dry the sample until a clear, viscous liquid is formed [3].
2.5.1. Talent mixes the two solutions together. Videographer, the authors consider this an important step for visualization.
2.5.2. Round-bottom flask as talent places the combined solution there. Videographer, the authors consider this an important step for visualization.
2.5.3. [Added Shot] talent pus sample in the rotary evaporator
2.5.4. Flask with clean, viscous liquid as talent removes it from the rotary evaporator. Videographer, the authors consider this an important step for visualization.
2.6. The NADES sample can also be prepared by heating and stirring. To do so, weigh 2 grams of citric acid monohydrate and 0.9530 grams of glucose monohydrate into separate containers [1]. Add 278 microliters of water [2]. 
2.6.1. Talent weighs citric acid monohydrate and glucose monohydrate into the same vial. Videographer, the authors consider this an important step for visualization.
2.6.1.1. [bookmark: _GoBack][Added Shot] MIX TWO SOLUTIONS INTO A SINGLE VIAL
2.6.2. Vial as talent adds 278 microliters of water. Videographer, the authors consider this an important step for visualization.
2.7. Place the vial with a magnetic stirring bar in a 50 degree Celsius water bath [1]. Leave the sample until a clear, viscous liquid is formed [2].
2.7.1. Talent places the vial with a magnetic stirring bar in a 50 degree Celsius water bath.
2.7.2. Vial as talent removes it from the water bath showing a clear, viscous liquid has formed.
2.8. To characterize NADES by polarized optical microscopy, place a droplet of NADES on a microscope glass slide for observation [1].
2.8.1. Glass slide as talent places a droplet of NADES there. Videographer, the authors consider this an important step for visualization.
2.9. Using the transmission mode of a microscope, perform the optical characterization of the sample at room temperature [1].
2.9.1. Talent observes the sample using the transmission mode of the microscope. 
2.10. The NADES sample can be further characterized by Karl-Fisher titration, differential scanning calorimetry, and nuclear magnetic resonance as described in the text protocol [1].
2.10.1. Talent analyzing data on the computer.




Section – Results
3. Results: Preparation and Characterization of the NADES System  
3.1. When using the freeze-drying method to prepare NADES, the result should be a solid or a very dense paste since all the water is removed from the system [1]. 
3.1.1. LAB MEDIA: 1A.png
3.2. Conversely, the evaporation method should result in a clear and viscous liquid [1]. 
3.2.1. LAB MEDIA: 1B.png 
3.3. Using the heating and stirring method with the addition of small amounts of water should also result in a clear and very viscous liquid [1].
3.3.1. LAB MEDIA: 1C.png 
3.4. Polarized optical microscopy images are shown with cross polarizers [1]. The NADES samples were prepared by the heating and stirring method… [2], the vacuum evaporation method… [3], and the freeze drying method [4].
3.4.1. LAB MEDIA: Figure 2 (A), HS, cross polarizers.tif, Figure 2 (C), VE, cross polarizers, and Figure 2 (E), FD, cross polarizers - Video editors, please show these three images together.
3.4.2. LAB MEDIA: Figure 2 (A), HS, cross polarizers.tif, Figure 2 (C), VE, cross polarizers, and Figure 2 (E), FD, cross polarizers - Video editors, please expand Figure 2 (A), HS, cross polarizers.tif as full screen.
3.4.3. LAB MEDIA: Figure 2 (A), HS, cross polarizers.tif, Figure 2 (C), VE, cross polarizers, and Figure 2 (E), FD, cross polarizers - Video editors, please expand Figure 2 (C), VE, cross polarizers as full screen.
3.4.4. LAB MEDIA: Figure 2 (A), HS, cross polarizers.tif, Figure 2 (C), VE, cross polarizers, and Figure 2 (E), FD, cross polarizers - Video editors, please expand Figure 2 (E), FD, cross polarizers as full screen.
3.5. Polarized optical microscopy images of the NADES samples are also shown with parallel polarizers. When a NADES is completely formed, a black image is expected, indicating that the sample is completely amorphous and that there are no crystals remaining in the system [1]. 
3.5.1. LAB MEDIA: Figure 2 (B), HS, parallel polarizers, Figure 2 (D), VE parallel polarizers, and Figure 2 (F), FD parallel polarizers - Video editors, please show these three images together.
3.6. The NMR technique is used to confirm the existence of hydrogen bond formation, which is the main characteristic of NADES systems [1]. This can be confirmed by observation of the change in chemical shifts of each signal in the NADES sample… [2] relative to glucose… [3] and citric acid alone [4].
3.6.1. LAB MEDIA: CA_Glc overlay with SM.png
3.6.2. LAB MEDIA: CA_Glc overlay with SM.png - Video editors, please emphasize the top panel.
3.6.3. LAB MEDIA: CA_Glc overlay with SM.png - Video editors, please emphasize the middle panel.
3.6.4. LAB MEDIA: CA_Glc overlay with SM.png - Video editors, please emphasize the bottom panel.
3.7. Analysis of the NOESY spectra shows spatial and intermolecular correlations, confirming hydrogen bond formation in the NADES system [1].
3.7.1. LAB MEDIA: CA_glc noesy2.png - Video editors, please emphasize the blue box.



Section - Conclusion
4. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

4.1. Ana Rita Gameiro: When trying to replicate an experiment in which water content is not reported, use the rotary evaporation methodology and determine the water content by Karl-Fisher titration [1].

4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
4.2. Ana Rita Gameiro: When the exact amount of water is known, follow the heating and stirring method, as this is easier and faster [1].

4.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
4.3. Alexandre Paiva: It is important to always measure the amount of water present in the system and to report it in manuscripts. This ensures the readers an accurate reproduction of published results [1].

4.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. Video editor, broll suggestion 2.1.1 or 2.6.1.
4.4. Alexandre Paiva: This technique paves the way to a consistent development methodology in the preparation of NADES and is not restricted to any particular system. The systems presented here should be seen as examples [1].

4.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
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