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Electrochemical Preparation of Poly(3,4-Ethylenedioxythiophene) Layers on Gold Microelectrodes for Uric Acid Sensing Applications 


	3 May 2021


Dear Editor,

We would like to thank you and the reviewers for the valuable and useful comments given about our manuscript.  

We have made the following corrections/modifications and additions to our manuscript. We also addressed the specific comments raised by editor and reviewers and detailed responses are listed out in the following table.

	No.
	Comments from the editor
	Corrections Made

	1
	Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please use American English throughout.
	All the manuscript has been checked in terms of grammar and spelling issues. American English has been used throughout the whole manuscript.

	2
	Please provide an email address for each author.
	Email addresses of authors have been added.

	3
	Please ensure all abbreviations are described during the first-time use.
	All abbreviations have been described in the first use.

	4
	Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single.
Please include a single line space between each step, substep and note in the protocol section. 
Please use Calibri 12 points and 1-inch margins on all side.
	The manuscript format has been adjusted for paragraph indentation and line spacing.


A single line space has been considered between each step, substep, and note in the protocol section.

Calibri 12 points and 1 inch margin have been used in the manuscript.

	5
	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: MilliQ, Barnstead Nanopure Diamond Water Purification System, Thermo Scientific, USA, DURAN® bottle, BASi, MF-1040, BASi, MF-2128, BAS CF- 1050, CH instrument (Model CHI660E, CH instruments, Inc. USA), FEI ESEM Quanta 200 FEG, USA, etc.
	All trademarks and registered symbols have been removed.
All chemicals, materials, and commercial products have been referenced in the table of materials and reagents.

	6
	Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary.
	All the numberings have been adjusted.

	7
	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.”
	All verbs in protocol section has been written in imperative tense.

	8
	Please ensure you answer the “how” question for each step, i.e., how is the step performed? This can be done by including button clicks in the software, knob turns, mechanical actions, command lines, etc.
	The methods have been clarified and explained in detail.

	9
	How do you test the milk samples?
	At section 1.6 and section 3 of the protocol, the method of testing milk samples along with the data analysis method have now been clearly explained.

	10
	How do you perform cyclic voltammetry?
	In section 3, the CV method has been explained in detail for each sample/solutions with all different parameters that has been used.

	11
	Only one note can follow one step. In the JoVE Protocol format, “Notes” should be concise and used sparingly. They should only be used to provide extraneous details, optional steps, or recommendations that are not critical to a step. Any text that provides details about how to perform a particular step should either be included in the step itself or added as a sub-step. Please consider moving some of the notes about the protocol to the discussion section.
	The suggested issues has been amended and some notes have been omitted or transferred to the discussion section.

	12
	There is a 10-page limit for the Protocol, but there is a 3-page limit for filmable content. Please highlight 3 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.
	3 pages have been highlighted in yellow color. 

	13
	Please revise the following lines to avoid overlap with previously published work: 208 -210, 212-213, 229-231, 264-268, 281-283, 285-289, 292-293.
	The following lines have been revised and amended in the manuscript, shown using track changes: 
1) Lines 208-210 (i.e. lines 371-373 in revised manuscript)
2) Lines 212-213 (i.e. lines 383-385 in revised manuscript)
3) Lines 229-231 (i.e. lines 403-405 in revised manuscript)
4) Lines 264-268 (i.e. lines 438-442 in revised manuscript)
5) Lines 281-283 (i.e. lines 456-460 in revised manuscript)
5) Lines 285-289 (i.e. lines 462-465 in revised manuscript)
6) Lines 292-293 (i.e. lines 470-471 in revised manuscript)

	14
	Please ensure the results are described in the context of the presented technique - you performed an experiment how did it help you to conclude what you wanted to and how is it in line with the title.
	The title has been modified based on the results obtained.

	15
	Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
	RightsLink Printable License has been uploaded to my account as a PDF file together with the Order Certificate from John Wiley and Sons. 

	16
	Please sort the materials table in alphabetical order.
	The material table has been updated alphabetically, and more chemicals and instruments have been added to it.




	NO.
	Comments from the reviewer #1
	Corrections Made

	1
	"for Sensing Applications" in the title is not justified because this work presents the preparation of the PEDOT-gold electrodes and not the applications. To be convincing, the figure 4 should present comparatively the sample analysis with the CVs using gold electrode and gold-PEDOT electrode.
	Thanks for your comments. To show sensing applications of the PEDOT layer deposited on the gold microelectrode surface, uric acid was analysed both in standard solutions and in real samples such as milk and flavored milks. Figure 3 and 4 clearly shows the sensing application of the modified electrode. However, we no longer have access to the equipment and lab resources to be able compare different milk CVs on PEDOT-gold microelectrodes with bare gold microelectrodes. 

	2
	The setup design is missing although most of the used parameters are given.
	The set-up design has been explained in detail in section 3 of the protocol.

	3
	Please insert the characteristics of the gold microelectrode at the line 179 " 2. Pre-treatment of gold microelectrode 1. Polish the gold microelectrode" (diameter and thickness).
	The thickness and diameter of the gold microelectrode have been added to section 2 of protocol, line 272.

	4
	At line 60 it is mentioned:"good optical transparency". What this means? We know that PEDOT is dark-blue to black.
	The line 68 in revised manuscript has been amended.
PEDOT has black colour, but in practice its optical absorption coefficient specially in the form of PEDOT:PSS is low in the visible spectral region at wavelengths of 400–700 nm, indicating its optical transparency in the visible part of the electromagnetic spectrum, and its functionality as a transparent electrode*. 

*Reference: Laskarakis, A., Karagkiozaki, V., Georgiou, D., Gravalidis, C., & Logothetidis, S. (2017). Insights on the Optical Properties of Poly(3,4-Ethylenedioxythiophene): Poly(styrenesulfonate) Formulations by Optical Metrology. Materials (Basel, Switzerland), 10(8), 959. https://doi.org/10.3390/ma10080959

	5
	Please also clarify: "moderate band gap, low oxidation potential … electrochemical properties and environmental stability"
	Band gaps or energy gaps are regions where charges cannot exist. PEDOT has a polaronic conduction band, which decreases the band gap energy, making the polymer conductive.
PEDOT is electroactive and needs lower potentials to start oxidizing. It is also stable over the time after being synthesized.

	6
	For clarity, in the figure 1 should be specified on every cyclic voltammogram diagram the type of electrolyte: aqueous (a-b ) or organic (c-d).
	The type of electrolytes have now been written on every CV in Figure 1.




	NO.
	Comments from the reviewer #3
	Corrections Made

	1
	Compared with other methods, the advantages of generating PEDOT using two different electrolytes should be further elucidated.
In the introduction, different methods to form PEDOT have been mentioned, like generating free radical cations to react with other free radical cations or monomers to form insoluble PEDOT chains or using an electrolyte, such as BMIMBF4. Besides, the authors said: "However, the PEDOT polymer is insoluble in most organic or aqueous solvents." or "…can be solubilized in chloroform, acetone, acetonitrile and other organic solvents, but it is still insoluble in water. And the author also pointed out some shortcomings of these methods: "The resulting electrodeposited films are influenced by different controlling factors such as electrolyte, electrode set-up, deposition time, solvent temperature etc" . However, neither the superiority of the methods proposed in this paper or whether these methods solved the problems mentioned above were not declared.
It is notable that the "superiority" not only means electropolymerization of PEDOT using an organic or aqueous solution but refers to the advantages of the methods or the synthetic product, like simpler steps, rougher surfaces, and better sensitivity etc.
	This section of introduction has been revised and clarified in the manuscript. 
The parts talking about PEDOT formation: “different methods to form PEDOT have been mentioned, like generating free radical cations to react with other free radical cations or monomers to form insoluble PEDOT chains or using an electrolyte, such as BMIMBF4” are actually explaining the mechanism of action of EDOT oxidation after potential is applied. 

The sentences due to solubility of PEDOT or EDOT have been revised to clarify the point better.

The advantages or disadvantages of both aqueous and organic electrolytes have been explained in the results section.

	2
	Are the results of UA concentration that PEDOT sensor measured in real samples contented with those in standard solution
In line 275, the authors said: "The anodic peak current for UA in regular milk at 0.35 V (vs. Ag/AgCl) using the PEDOT microelectrode is about 28.4 nA, which is equivalent to 82.7 μM using the equation of the calibration curve in Figure 3d". The author also compared these results with those measured by PEDOT-modified glassy carbon macroelectrodes, proving that the surface-modified Au microelectrodes could be used to test UA in real milk samples and show a more sensitive response than macroelectrodes.
But the comparison between the two types of electrodes was insufficient to prove the value tested by the PEDOT sensor to be the real UA concentration of the milk samples. It is recommended that a commercial or commonly used method is needed to measure the concentration of UA as the ground truth.
	HPLC as a conventional method has also been used by our group for a real-time quantification of uric acid. Our previous published paper clearly compares the efficacy of glassy carbon sensor with an HPLC method. For example, The UA concentration in blue cap milk from Anchor company was found to be about 86 µM, while for the same milk sample this value was about 81 µM, showing a 5% average difference. 
  

	3
	In step 3 (electropolymerization of PEDOT by cyclic voltammetry technique), the parameters of CV scan are not exactly the same in organic and aqueous solutions. However, only the parameters in organic solvents are described in the protocol.
	In the revised manuscript at section 3, all the parameters for different analysis have now been included.

	4
	As the procedures of preparing target analyte solutions and milk samples are given, the steps of applying the PEDOT modified Au microelectrode to measure the UA concentration in standard solutions or milk samples should not be omitted.
	This steps have been added in section 3 of the protocol at section 3.4.5 and 3.4.6.

	5
	There is a mistake in punctuation. In line 69, after the "ect.", it is no need for an additional full stop.
	In lines 78, the full stop after “etc.” has been removed.

	6
	It is better to add the abbreviation "(LiClO4)" following the "lithium perchlorate" in line 101.
	The abbreviation of lithium perchlorate has been added to the line 125 in the revised manuscript. 

	7
	In line 121, considering that "Milli-Q" is a brand name, it is better to use deionized water to replace it, like "deionized water (Milli-Q)".
	The “deionized water” has been added to line 175 in the revised manuscript.

	8
	The expression of "PBS buffer solution" is not correct because PBS is the acronym of phosphate buffer saline. And in this paper, it is made of sodium dihydrogen phosphate and disodium hydrogen phosphate. It would be better to use "PBS" instead of "PBS buffer solution".
	Since we have used phosphate buffer without saline, so for clarification of the method the “PBS buffer solution” has been replaced by “phosphate buffer solution”.

	9
	To identify the ingredients of milk and consider the reproducibility of the experiment, the authors need to provide the manufacturers of different milk samples.
	The manufacturer name for milk samples has been added to the table of materials.

	10
	There is a clerical error. In line 242, fig.2c and fig.2d are described as "in the organic solution after 8 cycles", but in the figure captions, it becomes "prepared in organic solution after 4 cycles of electropolymerization".
	[bookmark: _GoBack]In line 417 of the revised manuscript, the typo mistake has been corrected, with 8 cycles replaced by 4 cycles.



Following revision of the manuscript taking into account all the comments and suggestions of the reviewers, it is hoped that the quality of the manuscript has improved and can now be considered for publication.

Sincerely,

Dr. Mahsa Motshakeri, Prof. Anthony Phillips, and Prof. Paul Kilmartin, 
School of Chemical Sciences,
University of Auckland

