First of all, we would like to express our sincere gratitude to the editor and all three reviewers for their time and valuable comments and suggestions to improve the quality of the manuscript. We have addressed all of them as comprehensive as possible and revised the manuscript accordingly. Our respective answers highlighted in bold can be found below. For a better tracing, we also highlighted our changes in the manuscript using the Word “track changes” function.

Answers to the comments from the editors and reviewers
Editorial Comments
Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors

The authors have proofread the manuscript multiple times and discovered spelling and grammatical errors were corrected accordingly.

Protocol Detail 
Please note that your protocol will be used to generate the script for the video, and must contain everything that you would like to show in the video. Please ensure that all specific details (e.g. button clicks for software actions, numerical values for settings, etc) have been added to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
1) Section 4: Some steps are a bit vague. Please describe all actions to be performed.

The authors thank for the critical review of the manuscript. Section 4 was revised and the necessary steps of how to perform a measurement were described in more detail. 

Protocol Numbering
1) Please add a one-line space after each protocol step.

All protocol steps were reformatted accordingly. 

Protocol Highlight 
Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.
1) Please ensure completeness, and that the highlighting is best represented by the manuscript title.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.

After thorough revision of the manuscript, we highlighted some further protocol steps to be additionally included in the video in order to facilitate an even more cohesive and logical narrative of the described procedure.

Discussion 
JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.

All paragraphs were revised accordingly to cover all demanded aspects. However, in order to ensure smooth readability, it wasn’t always possible to strictly follow the suggested order of the respective paragraphs.

Commercial Language 
JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are NovaAnalysis, NovaChem100, NovaCal
1) Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names.
2) Check Tables 1‒4 as well.

All brand names in the manuscript as well as in the Tables 1 to 6 were replaced by generic names and referenced accordingly in the “Table of Materials”.

Table of Materials
1) Please sort in alphabetical order.

The Table of Materials was sorted in alphabetical order. 



Reviewer 1
Manuscript Summary
Nanoparticles, and Nanomaterials in general, receive more and more attention from different points of view and in many fields of the human activity. Hence, there is a major concern in the identification, characterization and determination of such materials. AF4 is a powerful technique for these purposes. The manuscript describes a particular use of the technique for the size determination of gold nanoparticles. The protocol reported for the SOP is clearly described, with different notes and caution comments. The discussion is of valuable interest for the readers.

Major Concerns
The overall SOP should include the proposal of internal quality control activities in order to continuously assure the validation conditions.

Reviewer 1 makes a valid point here. An additional NOTE addressing quality control activities was added to point 4 in the protocol section. 
In general, to assure constant and valid separation conditions it is recommended to regularly include/repeat a system qualification measurement after several sample measurements (e.g. 10 measurements). This procedure is also known from other analytical methodologies (e.g. single particle ICP-MS with ISO/TS 19590) in order to avoid error-prone results. In AF4, an increased void or field-off peak as well as a deteriorated sample peak form usually indicates an error-prone measurement or contaminated system and may therefore necessitate a thorough AF4 system cleaning and/or AF4 membrane exchange including subsequent re-calibration and validation of the setup. In addition, essential quality parameters such as system pressure and UV-vis detector baseline stability should be recorded and remain stable and constant along a complete AF4 run. We have now addressed these criteria in the manuscript accordingly.


Minor Concerns:
Error bars in the calibration curve should be included, and hence the variability in the hydrodynamic radius.

The respective diagram was extended by error bars using the measured standard deviations obtained from the performed DLS experiments and the variance in the obtained AF4 retention times. Six independent DLS measurements were performed to calculate statistically relevant results. The standard deviation from the retention times was determined from triplicate analyses.  



Reviewer 2 
Manuscript Summary
The manuscript deals with the size characterization of Au NPs by AF4 by external calibration strategy with AuNPs of known size. The manuscript describes the complete procedure to carry out this kind of analysis with a type of instrument. The SOP described has been evaluated in terms of reproducibility, obtaining a value lower than 0.5%, with mass recoveries higher than 80% (based on UV-Vis absorbance).

Major Concerns
One of my major concerns is about the description of some parts of the SOP, specially those related to the data evaluation. Although the rest of the sections are described considering the type of instrument used, which is understandable, the data evaluation is too focused on the brand software and it is a bit confusing. Considering that all these calculations can be done using a spreadsheet with the data collected during the experiments, I would suggest including a procedure not only based on the software of this instrument.

Thanks for this helpful comment. We agree that data evaluation can also be performed using spreadsheet analysis. We have therefore revised the respective data evaluation section and also added a more general description of the performed procedure to (hopefully) provide more clarity. By this means, we aim to leave it up to the user, which route (manufacturer’s software or spreadsheet analysis) to follow when it comes to data processing and evaluation. Nevertheless, in order to be able to tell the most cohesive story in the video, we will stick to a data evaluation using the manufacturer’s software, but will mention that evaluation can also be performed after raw data extraction and spreadsheet analysis.

Minor Concerns
Section 2.2. I could not find the composition of the filtered surfactant mixture. Please indicate it at this point.

The composition of the surfactant mixture was added to Table 1. The pH of the resulting eluent was around 9.4. 

Section 3.4. How many runs can be done before replacing the membrane?

In AF4, the ultrafiltration membrane definitely is a delicate part of the fractionation system. However, it is usually difficult to state a defined number of runs that can be performed on one single membrane. As a general rule of thumb, it should be replaced after a respective detector shows an increased noise level indicating a “dirty system” or the initially defined system qualification criteria such as recovery, peak shape or repeatability, cannot be met anymore (or the AF4-system was subjected to a thorough cleaning procedure). A valid system under the here described conditions usually provides stable results for at least 50 measurements. However, the number of possible consecutive measurements that meet the defined quality criteria highly depends not only on the properties of the respective sample and sample matrix, but also on the used eluent, and can therefore be significantly lower. 

Section 5.1.1. It is assumed that in the sample there is no other species that can absorb at that wavelength that can be eluted at a different time (or not eluted at all because it is filtered through the membrane). Please, mention this possibility (I know it is not likely at this wavelength but even so it should be considered), since it can reduce the recovery estimated.

This is correct. We have now addressed this point in the respective paragraph. 

Section 5.1.8. This is also interesting. Given that the maximum absorbance is size dependent a new calibration is required, but it is not easy for an unknown sample. A mass-based detector would be a better option. You should mention it.

We agree with the reviewer’s comment and revised the respective paragraph accordingly. We are aware of the limitations of UV-vis detection in our case, but as already stated in the introduction, the overall idea behind this SOP was that it is best-suited for an inter-laboratory comparison that can be joined by as many laboratories as possible. The SOP was therefore tailored on purpose towards the most basic AF4-setup for nanoparticle analysis, which usually is the combination with a UV-vis detector. 

Figure 2. You have considered a calibration based on the retention time. I would suggest a more robust method based on the difference between retention time and void time (I know void time should remain constant, but it can correct some bias along the time).  

Thanks for that valuable comment. Table 5 and Table 6 contain the retention time corrected by the void time (net retention time). Figure 2 was revised accordingly. 

Line 344. Also include the interactions with the membrane as cause of low recoveries.

This statement is also correct and this information was added to the respective paragraph.

Reviewer 3
This is a straightforward application of asymmetric flow field flow fractionation for the size-based separation of gold nanoparticles. There is much critical scientific information is missing, and authors must address them in this document. You must address the following comments; otherwise, this document will be meaningless.

Surfactant mixture- This means nothing for any reader. You must list composition and pH. Surfactant is a product from your own company, and there is no reason you do not have information.

The reviewer is correct. The detailed composition of the surfactant mixture was added to Table 1. The pH value of the eluent ranged around 9.4.

Nature of gold nanoparticles - Please measure size using an electron microscope and list the average size and standards deviation of reasonable counts (1000) of the nanoparticle. There is no way anyone makes particles exact size, as you mentioned here in this document. You must explain surface functionality or stabilizing agent of gold nanoparticles along with zeta potential in running buffer.

[bookmark: _GoBack]We absolutely agree with this statement. More information on the nature of the used gold nanoparticles including capping agent, TEM sizes, hydrodynamic size, PDI (both determined in the used eluent) and Zeta potential in native suspension, was added to Table 4. Due to a too low concentration of the AuNP (1:4 dilution), Zeta potential measurements of the respective AuNP size calibration standards in the eluent were not possible using Malvern Zetasizer ZSP. However, with a comparable ionic strength of both matrices (citrate buffer and eluent) a comparable Zeta potential of the AuNP can be assumed.

You must emphasize that this method work for this particular gold nanoparticle under the given condition and method development may be necessary for any other application other than discussed here.

We agree with this statement and added a respective sentence to the second paragraph of the Discussion addressing this point.
