Response to Reviewer Comments

We appreciate the time and effort of the editor and reviewers to review our manuscript. The helpful comments and suggestions have led to important improvements in the manuscript. We provide below a point by point response to each comment.  The original comments are in black text and our responses are in green text.


Editorial comments:

Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.
We have carefully checked spelling, grammar, and abbreviations.

Please provide an email address for each author.
We have provided an email address for each author in the online submission system. 

Unfortunately, there are sections of the manuscript that show overlap with previously published work. Please revise the following lines: Discussion lines 364-368 (…formation)
We have revised this portion of the discussion to differentiate from previously published work. 

JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Teflon AF 2400, HTCR 6 28, Carbolite; SPR 220-7, MA6, Karl Suss, MF-26A, Oxford80 Plus RIE, Eppendorf tube, etc
We have removed the trademark etc. symbols, and have remove the product names/models from the main paper and moved into the materials list.  We have left “Teflon” in the paper due to its ubiquitous use; if this is not acceptable, it can be changed to “perfluoropolymer”

Please revise the protocol text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
We have removed all personal pronouns. 

Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
We have checked the protocol section and corrected to ensure we are using imperative tense everywhere.

Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) 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.
We have added more details to each step. 

Line 154: Are you using glass vials or Eppendorf tubes?
We are using Eppendorf tubes. We have removed mention of vials and use the term microcentrifuge tubes for clarity.

Please check all chemical formulae, e.g., line 242: do you mean NH4HCO3?
We checked this and the original version is correct, NH4HCO2. 

After including a one-line space between each protocol step, highlight up to 3 pages of protocol text for inclusion in the protocol section of the video. This will clarify what needs to be filmed.
We checked the highlighted portions of the manuscript and made few changes to fit the highlighted protocol text in 3 pages with a one-line space in between each protocol step. 

As we are a methods journal, please add to the discussion any critical steps within the protocol, modifications and troubleshooting of the technique, limitations of the technique.
We have added some additional elements to the discussion. 

Please submit each figure individually as a vector image file to ensure high resolution throughout production: (.psd, ai, .eps.). Please remove the embedded figure(s) from the manuscript. Figure legends (titles and description) should appear after the Representative Results of the manuscript text.
We removed the figures and consolidate captions in the place indicated. 

Please remove the embedded Table from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Table captions (title and description) should after the Representative Results of the manuscript text.
We removed the table and consolidated the caption in the place indicated.

Please sort the Materials Table alphabetically by the name of the material.
We have sorted it.


Reviewer 1 Comments:

Please make sure to use the latest nomenclature guided from SRS.
We have checked carefully and believe we are using the correct nomenclature.
In order to ensure the safest process, is there an indication on the need (or not) of active ventilation/extraction during the execution of these experiments?
We appreciate the reviewer’s question; we have clarified this at the beginning of the Protocol section. 
In order to gauge robustness of the process, how does the data compare among different days or different chips?
We thank the reviewer for the insightful question. To assess robustness of the process when we perform experiments in different days and different chips, we include a few data points with identical conditions to the previous day as a reference point. From our recent work in RSC Adv., 2019,9, 20370-20374, the following are some examples of these replicated conditions to give an idea of repeatability: 
Set 1 (Reaction conditions: 240 nmol of TBAHCO3 with a 4 µL droplet solution of 77 mM of precursor):
	Performance measurement
	Day 1 (n=2)
	Day 2 (n=2)

	Collection efficiency (%)
	94 ± 1
	92 ± 1

	Fluorination efficiency (%)
	98.9 ± 0.2
	96 ± 1



Set 2 (Reaction conditions: 240 nmol of TBAHCO3 with a 6 µL droplet solution of 77 mM of precursor):
	Performance measurement
	Day 2 (n=2)
	Day 3 (n=2)

	Collection efficiency (%)
	92 ± 1
	92 ± 2

	Fluorination efficiency (%)
	98 ± 1
	97 ± 2



Can the authors comment whether or how this data can be used to transfer the process into a “full-batch” synthesis, comprising purification, formulation and higher starting activities?
We thank the reviewer for the interesting question. One approach is to scale up the activity in a droplet and do a ‘full-batch’ synthesis under the same droplet conditions as found by the optimization study, and perform purification by analytical-scale radio-HPLC and formulation using evaporation or cartridge methods. We’ve previously reported scale-up of [18F]fallypride to 41 GBq starting activity RSC Adv., 2020,10, 7828-7838, followed by purification, formulation, and quality control testing. We have added a note to this effect at the end of the Discussion section.
We plan to study in the future the possibility to adapt the conditions to the macroscale. After choosing a suitable reaction volume (e.g. 1 mL), a good starting point may be to preserve the same precursor concentration and calculate the amount of base to preserve the base:precursor ratio. Temperature can be kept the same, but likely a longer reaction time will be needed, as it can take many minutes for the reactor contents to reach the desired temperature.
It took that all additions/handing is done manually (e.g. pipette). Is it possible to automate these tasks? Can the authors comment on what would be difference in using multi-well automated synthesizer robots? Even based on new concepts, https://pubs.rsc.org/en/content/articlelanding/2019/lc/c9lc00622b#!divAbstract
To increase safety and reduce tedious work, we are currently working on automation. We have developed a custom system (to fit in a mini-cell and using very fast motors to minimize decay) to dispensing various reagents, collecting products, etc. Publication of the system will be forthcoming, but some details can be found in the following abstract from ISRS 2019:
Jones, J.; Rios, A.; Chao, P.; Wang, J.; van Dam, R. M. High-Throughput Microdroplet Radiochemistry Platform to Accelerate Radiotracer Development. In Journal of Labelled Compounds & Radiopharmaceuticals; 2019; Vol. 62, pp S350–S351. 
We thank the reviewer for the interesting paper. Our automated platform uses non-contact piezoelectric dispensers, but we are very interested in switching to a lower-cost dispensable dispenser approach in the future.
Minor comments:
Please edit the text for grammar and syntax, there is sometimes a little tendency to repeat the same word at short distance.
We have checked the grammar and syntax, and also removed any duplicated words.
Why the yellow highlight?
The yellow highlight is requested by the journal to indicate the portions of the manuscript to be used for the narrative script in the protocol video. 
In the text, it is not clear how to measure the starting activity with dose calibrator
We thank the reviewer for pointing out this issue. We first start by loading activity to the first reaction site on the chip and measure the chip with a dose calibrator and record the time at which the measurement was conducted. We then load activity to the second reaction site and perform another dose calibrator measurement, taking the difference between the new measurement and previous measurement as the amount of activity loaded for the second reaction (corrected for decay). The process is repeated for all sites. We have modified the text to clarify this. 
Line242: “NH4HCO3”?
Our original text NH4HCO2 is the intended formula.
Line 258: or using HPLC? I believe such method cannot be forgotten to be proposed as an option
Yes, we agree!  We have added a statement to the end of the note at the beginning of Protocol step 2. 
What is the total time for each 16 reactions run, from radioactivity bulk delivery to obtaining all the TLC results? It is said 25 min, but it is not clear when the “stopwatch” is started and stopped.
We thank the reviewer for question. The stopwatch starts when we first load the [18F]fluoride mixed with the base / phase transfer catalyst to the first reaction spot on the chip and the stopwatch is stopped when we measure the last crude product that is extracted from the chip. The TLC results can be obtained in 10 additional minutes. 
Is it possible or suggestible to use DoE approaches to setup the conditions to be tested? This approach would allow for this; however, given the difficulty to have an “online” analysis method, it still would not be useful to achieve an automated optimization (e.g. using feedback algorithms).
[bookmark: _GoBack]We thank the reviewer for the useful comment. Certainly we believe the platform can be used in conjunction with DoE design approaches, though they might need to be somewhat constrained to efficiently make use of parallelism.  (E.g. if all conditions had different temperature or reaction time, they would have to be performed sequentially.)  We are very interested in exploring this in the future. Furthermore, we are currently working on a platform that can allow the performance of 64 simultaneous reactions and adds parallelism in the temperature and time parameters to further facilitate parallel optimization. 
The reviewer is correct that we lack an online analysis method and cannot currently doing automated optimization. We are not sure how to best combine some amount of parallelism with automated selection of the next set of conditions, but this is an interesting challenging for the future!
Reviewer 2 Comments:

In my idea it could be published without revision
We thank the reviewer for their very positive assessment of our manuscript.

Reviewer 3 Comments:

[bookmark: _Hlk55932068][bookmark: _Hlk55932506]Abstract line 28-30. "These chips enable enables rapid and convenient studies of reaction parameters including reagent concentrations and reaction solvent, and the use of multiple chips enables the study of reaction temperature and time". The reaction parameters contain the reaction temperature and time. So, I think it. would be good to write the contents of multi-chips concisely in one sentence as follow. "These chips enable rapid and convenient studies of reaction parameters including reagent concentrations, reaction solvent, temperature and time.”
We thank the reviewer for the useful comment. We had originally separate it because a single chip cannot efficiently explore different temperature or times, and it takes multiple chips to explore those variables with parallelism. However, we agree that this reads better in the suggested form. 
Uniform the style. In vivo -> in vivo (italic), [18F]Fallypride -> [18F]fallypride
We thank the reviewer for the useful comment, and we changed the style as suggested in the manuscript.
Introduction line 38-41. Due to the short half-life of these molecules -> Due to the short half-life of radioisotopes.
We have modified as suggested.
Tracer -> radiotracer
We have made the suggested change.
"because multiple patient scans and research experiments can be scheduled at the same time"
At the same time -> in a single day
Thank you for the suggestion, we have made this change.
Line 75-77. "Using multi-reaction droplet chips allows for convenient exploration of the impact of reagent concentrations and reaction solvent, and the use of multiple chips could enable the study of reaction temperature and time, all while consuming very low amounts of precursor"
I want to change the sentence to be concise like the above my minor concern
We thank the reviewer for the comment. We have elected to leave the original text because we feel here the distinction between what can be done on one chip is distinct from what can be explored with multiple chips. Since the whole chip is heated at once, all reactions performed simultaneously must be performed at the same temperature and reaction time.  Multiple different chips (and heaters) are needed to explore different temperatures or reaction times in parallel.  If the reviewer feels strongly about this point, we can modify as suggested.

