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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?  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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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

☐ 	Author interview statement opt out. Statements removed completely.

4. Filming location: Will the filming need to take place in multiple locations?   NO
If Yes, how far apart are the locations? Click to enter distance between locations.
 


To ensure that your script can be filmed in one day, the Protocol section is 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:  16

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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. Nicholas Davidson: UV-Vis spectrophotometry is a well-established, simple to use and inexpensive technique for measuring the size, concentration, aggregation state and refractive index of nanomaterials.

REQUIRED: What is the main advantage of this technique?
1.2. Nicholas Davidson: UV-Vis provides non-invasive and fast real-time screening and evaluation of nanomaterial characteristics using simple absorption measurements.

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.

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.

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. Nicholas Davidson: UV-VIS is exceptionally straightforward. The samples require little preparation and the software has few variables and is easy to use.

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Nicholas Davidson: To increase confidence in the method amongst users and to facilitate interlaboratory comparisons. 

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.  
1.7.1. 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 onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded 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 one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Delivery of AuNP samples and calibration of spectrophotometer

2.1. Turn on the UV-Vis spectrometer for at least 20 minutes to allow the lamp to heat up [1]. Load the software and select Connect the instrument. Select the option Spectrum Scan from the mode window, which displays the operating modes [2]. 
2.1.1. WIDE: Talent turning on the instrument.
2.1.2. SCREEN: Spectrum Scan selected.

2.2. In the software, click on Instrument and go to Settings in the command bar, select Parameters for Spectrum Scan, then adjust the settings for measurement. Go to the Instrument tab and select ABS for Data Mode and Slit Width of 1.5. Go to the Wavelength Scan tab and set a Start wavelength of 680 nanometers, End Wavelength of 380 nanometers and Scan Speed of 400 nanometers per minute [1]. 
2.2.1. SCREEN: Settings adjusted. Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=18838068

2.3. After setting the parameters, fill two cuvettes with 1 milliliter of ultrapure water [1] and place them in the reference and sample cell holder to cover the light path [2].
2.3.1. Talent filling a cuvette with water.
2.3.2. Talent placing the cuvettes in cell holders. 

2.4. Close the instrument cover [1] and continue with blank calibration by selecting blank from the command bar, then select OK [2].
2.4.1. Talent closing the cover. 
2.4.2. SCREEN: Blank calibration. 
3. Preparation of samples and measurement of the nanoparticle dispersions
3.1. Take a 500-microliter subsample of each gold nanoparticle sample [1] and prepare a dilution with 500 microliters of ultrapure water [2]. Place the dilutions in 1-milliliter cuvettes with a final concentration of 25 micrograms per milliliter [3].
3.1.1. Talent taking a subsample of a AuNPs.
3.1.2. Talent making the dilution.
3.1.3. Talent placing the suspensions in cuvettes.

3.2. Run a blank calibration. After the blank calibration, replace one of the blank cuvettes in the sample cell holder with a gold nanoparticle sample, keeping the reference cuvette untouched [1]. 
3.2.1. Talent replacing the blank with the sample.

3.3. Select Measure-Start in the command bar to run the scan. Run three spectrum scans for each diluted gold nanoparticle sample and unknown sample [1].
3.3.1. SCREEN: Measure/Start clicked. 

4. Reporting results

4.1. Extract the raw experimental data for each measurement in a spreadsheet-compatible file. Select Property on the Scan on the command bar, then go the Print/Export tab, tick Data, Spectrum, and Parameters, then press OK. Click Save on the command bar and save the data as a .xls file [1].

4.2. Note the maximum absorption wavelength and lambda for each of the readings and record them in the provided template [1]. 
4.2.1. SCREEN: Data exported.

4.3. Plot a calibration curve with the average of maximum lambda against nanoparticle size by selecting Data, Insert Graph, Scatter Plot, Add Trendline, and Polynomial Curve [1]. 
4.3.1. SCREEN: Calibration curve plotted.

4.4. To include the polynomial equation for the calibration curve, select Trendline Options and Display Equation on Chart from the command bar [1].
4.4.1. SCREEN: Talent clicking on Trendline Options and Display Equation on Chart.

4.5. Finally, calculate the size of the unknown gold nanoparticle sample by isolating the polynomial equation from the calibration curve to fit the mean value for the unknown maximum lambda using a derivation of quadratic formula [1].
4.5.1. SCREEN: Talent calculating the size of the unknown particle. 

 










.
Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 

2.3 After setting the parameters, fill two cuvettes with 1 milliliter of ultrapure water [1] and place them in the reference and sample cell holder to cover the light path [2].

2.4 Close the instrument cover [1] and continue with blank calibration by selecting Blank from the command bar [2].

3.1 Take a 500-microliter subsample of each gold nanoparticle sample [1] and prepare a dilution with 500 microliters of ultrapure water [2]. Place the dilutions in 1-milliliter cuvettes with a final concentration of 25 micrograms per milliliter.

3.2 After the blank calibration, replace one of the blank cuvettes in the sample cell holder with a gold nanoparticle sample, keeping the reference cuvette untouched [1].

4.1 Extract the raw experimental data for each measurement in a spreadsheet-compatible file. Select Property on the Scan on the command bar, then go the Print/Export tab, tick Data, Spectrum, and Parameters, then press OK. Click Save on the command bar and save the data as a .xls file [1].


B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.

3.1 Take a 500-microliter subsample of each gold nanoparticle sample [1] and prepare a dilution with 500 microliters of ultrapure water [2]. Place the dilutions in 1-milliliter cuvettes with a final concentration of 25 micrograms per milliliter [3].


4.5 Finally, calculate the size of the unknown gold nanoparticle sample by isolating the polynomial equation from the calibration curve to fit the mean value for the unknown maximum lambda using a derivation of quadratic formula [1].


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: 147. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

1. Representative results
1.1. Among the 6 laboratories, the maximum wavelength showed close repeatability [1] whereas the maximum absorbance results exhibited a more scattered range of data values for different gold nanoparticle sizes [2]. The ranges and overall means for each gold nanoparticle size are shown here [3].
1.1.1. LAB MEDIA: Figure 2A.
1.1.2. LAB MEDIA: Figure 2B.
1.1.3. LAB MEDIA: Table 1

1.2. The maximum Z-score value for lambda max was reported by laboratory 3 for the 5-nanometer sized nanoparticles [1] and the highest Z-score for maximum absorbance was reported by laboratory 1 for 40-nanometer sized nanoparticles [2].
1.2.1. LAB MEDIA: Figure 3A. Videographer focus on the green bars at 5nm. 
1.2.2. LAB MEDIA: Figure 3B. Videographer focus on the purple bar at 40nm. 

1.3. Most of the partners calculated the size of the unknown nanoparticle to be 76 to 80 nanometers [1], with laboratory 5 reporting an outlier larger size of 109 nanometers [2].
1.3.1. LAB MEDIA: Figure 4A.
1.3.2. LAB MEDIA: Figure 4A. Videographer focus on the red bar.

1.4. The Z-scores for unknown sizes were calculated to be between minus 0.25 to minus 0.56 for all the laboratories [1] with the only exception reported by laboratory 5, which displayed the highest positive Z-score of 2.03 [2].
1.4.1. LAB MEDIA: Figure 4B.
1.4.2. LAB MEDIA: Figure 4B. Videographer focus on the red bar.




Conclusion
2. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver 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.
2.1. Nicholas Davidson: (2.3 and 3.1 ) 

· Make sure the parameters settings have been correctly adjusted.
· The diluted samples must be prepared fresh before the measurement in the UV-Vis.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
2.2. Nicholas Davidson:  UV-Vis can be easily combined with other tools such as TEM, DLS and AFM to measure a large variety of attributes if users want to characterize their sample more comprehensively.
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. Nicholas Davidson: UV-Vis has been exploited in many fields, as it allows quantitative determination of an extended dynamic range of solutions in both inorganic and organic compounds.

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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