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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

2.1
2.2
2.3 and 2.5 (just place samples in equipment – short shootage of the action)
2.6
3.1
3.4

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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.


5. Will the filming need to take place in multiple locations? (Y/N) YN
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.


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

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Rita DuarteAuthor Name: we have been working with DES for more than 6 years now. We have had many difficulties in reproducing literature systems. After several attempts we come to realize that the problem is that the water content has been disregarded most of the times. This method can provide a standardization protocol for the development of DES. ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).


What is the main advantage of this technique?

1.2. Rita DuarteAuthor Name: This technique will allow the reproducibility of DES preparation, contributing to coherent results among the scientific _community. ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


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

· If you would like to have additional speakers, the following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These statements must be spoken by different authors than those who gave the Required Interview Statements, and are limited to one statement per additional author.
· The length of each statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author NameFilipa Santos: Deep eutectic systems have proven applications in many different areas, including therapeutics and biomedical engineering; biocatalysis; extraction; CO2 capture among others.___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.4. Author NameFilipa Santos: The techniques presented can be applied to any two or three components known to interact to form a DES. This is a general methodology for the preparation of Deep Eutectic Systems, in which no chemical reaction is involved.___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


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. Author NameLiane Meneses: when trying to replicate what is reported in the literature most of the times the individual will struggle as the water content has not been reported. For this first attempt it is probably best to try the rotary evaporation methodology and determine the water content by Karl-Fisher titration. When knowing the exact amount of water requested the individuals should follow the heating and stirring method, as this is easier and faster. ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.6. Author NameLiane Meneses: through a visual demonstration we highlight the differences encountered in the different methods reported in the literature for DES preparation. This is often not reported in conventional manuscripts.___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. [bookmark: _GoBack]Author NameRita Duarte: Demonstrating the procedure will be Ana Rita Gameiro, post doctoral fellow _________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.




Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
Authors, to avoid having to re-record the audio for your video, please indicate how the narrators should pronounce the following in the narration of the video (ie as letters or as something else):
NADES (Natural D-E-S)
1H (proton NMR)
NOESY [nˈə‍ʊsi]
2. NADES Preparation
2.1. To prepare NADES by freeze-drying, first add 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].
2.1.1. Talent adds citric acid monohydrate and glucose monohydrate in separate containers.
2.1.2. Talent adds 10 mL of deionized water to each and stirs.
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.
2.2.2. Round bottom flask as talent places the solution there.
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.
2.3.2. Talent attaches the sample to the freeze-dryer.
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.
2.5.2. Round-bottom flask as talent places the combined solution there.
2.5.3. Flask with clean, viscous liquid as talent removes it from the rotary evaporator.
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 the same vial [1]. Add 278 microliters of water [2]. 
2.6.1. Talent weighs citric acid monohydrate and glucose monohydrate into the same vial.
2.6.2. Vial as talent adds 278 microliters of water.
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.
3. NADES Characterization
Authors, please indicate if you were not planning on demonstrating any steps listed below.
3.1. To characterize NADES by polarized optical microscopy, place a droplet of NADES on a microscope glass slide for observation [1].
3.1.1. Glass slide as talent places a droplet of NADES there.
3.2. Using the transmission mode of a microscope, perform the optical characterization of the sample at room temperature [1].
3.2.1. Talent observes the sample using the transmission mode of the microscope.
3.3. The NADES sample can be further characterized by Karl-Fisher titration. Collect 100 microliters of NADES in a syringe [1]. Clean the excess liquid on the outside of the syringe [2]. Then, place the syringe on a scale and tare it [3].	Comment by Rita Duarte: not planning on demonstrating
3.3.1. Talent collects 100 microliters of NADES in a syringe.
3.3.2. Syringe as talent cleans the excess liquid on the outside of the syringe.
3.3.3. Talent places the syringe on a scale and tares it.
3.4. Press START on the Karl-Fisher equipment and add a small drop of the sample to the vessel [1]. Weigh the syringe, enter the mass on the Karl-Fisher equipment and press ENTER [2]. The result will appear on the screen in ppm of water [3].
3.4.1. KF equipment as talent presses START and adds a small drop of the sample to the vessel.
3.4.2. KF equipment as talent enters the mass and presses ENTER.
3.4.3. MED-over the shoulder: Screen as the result appears in ppm of water.
3.5. The NADES sample can also be characterized by differential scanning calorimetry, or DSC. Place 3 to 10 milligrams of each sample in a hermetic aluminum pan with a covering lid [1]. Close the pan with a sample press [2].	Comment by Rita Duarte: not planning on demonstrating
3.5.1. Talent places 3-10 mg of each sample in a hermetic aluminum pan with a covering lid.
3.5.2. Sample press as it is used to close the pan.
3.6. Analyze the samples using a DSC with a temperature range of minus 90 degrees Celsius up to the degradation temperature, with a heating rate of 10 degrees Celsius per minute [1]. Perform two cycles with an isothermal hold of 2 minutes and analyze under a nitrogen atmosphere [2].	Comment by Rita Duarte: not planning on demonstrating
3.6.1. DSC as talent places the sample in and closes the lid.
3.6.2. Talent inputs the parameters into the DSC.
3.7. Finally, nuclear magnetic resonance, or NMR, can be used to assess the NADES sample [1]. Prepare a 5 millimeter NMR tube by dissolving 250 microliters of NADES with 250 microliters of dimethyl sulfoxide-d6 [2].	Comment by Rita Duarte: not planning on demonstrating
3.7.1. Talent prepares NMR tube by adding the first component. Use labeled containers. Continue action in next shot.
3.7.2. NMR tube as talent adds the second component.
3.8. Acquire the 1H and NOESY spectra at 25 degrees Celsius on a 400 MHz spectrometer [1]. 	Comment by Rita Duarte: not planning on demonstrating
3.8.1. WIDE: Talent places the sample into the NMR spectrometer.
3.9. Analyze the spectra with the appropriate software, and use the chemical shift of dimethyl sulfoxide-d6 to assign all the signals of each component [1].	Comment by Rita Duarte: not planning on demonstrating
3.9.1. Talent works at the analysis computer.



OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

Results: Preparation and Characterization of the NADES System  Authors, feel free to change this title if you have something else in mind (please just keep it to <2 lines of text)
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]. 
LAB MEDIA: Figure 1A - Authors: Please provide a separate version of figure 1A without the a) label. 	Comment by Rita Duarte: ok
Conversely, the evaporation method should result in a clear and viscous liquid [1]. 
LAB MEDIA: Figure 1B - Authors: Please provide a separate version of figure 1B without the b) label. 	Comment by Rita Duarte: ok
Using the heating and stirring method with the addition of small amounts of water, the result should be a clear and very viscous liquid [1].
LAB MEDIA: Figure 1C - Authors: Please provide a separate version of figure 1C without the c) label. 	Comment by Rita Duarte: ok
Shown here are polarized optical microscopy images of NADES samples prepared by the heating and stirring method… [1], the vacuum evaporation method… [2], and the freeze drying method [3].
LAB MEDIA: Figure 2 - Authors: If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video. Video editors, please emphasize the 2 left-most panels.	Comment by Rita Duarte: 6 separate images will be sent.
LAB MEDIA: Figure 2 - Video editors, please emphasize the 2 middle panels.
LAB MEDIA: Figure 2 - Video editors, please emphasize the 2 right-most panels.
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]. 
LAB MEDIA: Figure 2 - Video editors, please emphasize the 3 black panels.
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].
LAB MEDIA: Figure 3_1D – Authors, please provide a separate version of the 1D NMR spectra without the NOESY spectrum. Please omit the A, B, and C labels for the video. If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video.	Comment by Rita Duarte: ok
LAB MEDIA: Figure 3_1D - Video editors, please emphasize the top panel.
LAB MEDIA: Figure 3_1D - Video editors, please emphasize the middle panel.
LAB MEDIA: Figure 3_1D - Video editors, please emphasize the bottom panel.
Analysis of the NOESY spectra shows spatial and intermolecular correlations, confirming hydrogen bond formation in the NADES system [1].
LAB MEDIA: Figure 3_NOESY – Authors, please provide a separate version of the NOESY spectrum. If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video. - Video editors, please emphasize the blue box.	Comment by Rita Duarte: ok



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

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
2.1. Author NameAna Rita Gameiro: The presence of water in the DES systems ____ (Step: 2.1; 2.4; 2.6__) The presence of water is most of the times a requirement for the formation of the NADES. It is important to always measure the amount of water present in the system (Step: 3.3 and 3.4) and to report it in the manuscripts. This ensures the readers an accurate reproduction of what is reported. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
2.2. Ana Rita GameiroAuthor Name: the procedure reported is the first step in the research and development in the field of DES. Other methods are related with the applications envisaged. ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
2.3. Author NameAlexandre Paiva: this technique paves the way to a consistent development methodology in the preparation of NADES. This is not restricted to any particular system. The systems presented here should be seen as an example.____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
2.4. Author NameAlexandre Paiva: Reagents and instruments presented are not hazardous. However, viewers should always wear laboratory individual protection equipment at all times when in a chemistry laboratory.___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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