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Object: Manuscript revision
Dear Editor,
We would like to thank you for your email, and the reviewers for their comments. Please find herewith the amended manuscript entitled "Single metal deposition versus physical developer: A comparison between two advanced fingermark detection techniques". After having carefully read the reviewers’ comments, the following modifications were brought to the original document (in blue):

Reviewer #1’s comment: 
The authors present a well written manuscript that describes a thorough investigation of these two colloidal fingerprint reagents.  There are only a few very minor comments.

In the Materials and Methods section: I note that the authors reference procedures in references 8/23 for PD and 18 for SMD (and they note "without modification".  Does this imply the chemicals used for each process?  Were they purchased from the same manufacturers and at the same purity/grade? If there were any different chemicals used then the authors need to note which ones as well as their manufacturer and grade.
To answer these questions, the following paragraph listing the chemicals used for the project was added after the first paragraph of the section 2.3 Processing and recording: 

“Maleic acid, citric acid monohydrate, iron (III) nitrate nonahydrate (ferric nitrate), ammonium iron (II) sulfate hexahydrate (ammonium ferrous sulphate), silver nitrate, hydrogen tetrachloroaurate (III) trihydrate, L-aspartic acid, hydroxylamine hydrochloride, citric acid monohydrate, sodium hydroxide, Tween 20, zinc chloride, ethyl acetate and absolute ethanol were supplied by Chem-Supply Pty Ltd. (Australia) with high purity and were used without further purification. N-dodecylamine acetate was supplied by Optimum Technologies (Australia). Trisodium citrate dihydrate and ninhydrin were provided by Sigma-Aldrich (Australia). 1,2-indanedione was supplied by RedyChemtech, acetic acid was provided by RCL Labscan Limited, and HFE-7100 was provided by 3M (Australia).”
It is interesting to note that the use of amino acid reagents actually enhances the performance of PD but appears to negatively impact SMD II.  Since these two processes are both colloidal in nature and most likely interact electrostatically (initially) with the print deposit, do the authors have any hypothesis why there is a difference in performance after amino acid reagents?  Is it possible that the higher pH used in SMD II may not allow for as much electrostatic interaction with material like proteins (which at low pH would have a partial positive charge that would attract the negatively charged sol)?  Perhaps a lower pH might improve the performance of SMD II.
This is a very interesting discussion. The authors chose not to discuss the matter extensively in the present manuscript since specific experiments would be needed to thoroughly investigate the question and this was no the purpose of the paper. However, yes, we do have some hypotheses. pH may explain some results, but it was previously shown (Bécue et al., Forensic Science International, 219, 39-49, 2012) that the new SMD II formulation was not affected by pH variation (for values ranging from 2 to 5). The fact that one of the techniques is negatively impacted and the other is not, tends to show that PD and SMD do not rely on the exact same interaction mechanisms. For the SMD technique, the carboxylic functions present around the gold colloids may chemically interact with the amine groups of the fingermark secretions. Amino acid reagents may already react with those amine groups, leaving only a small portion available for SMD II. Another hypothesis is that the solvent removes some of the component targeted by SMD II. It may also be hypothesised that the SMD process removes the amino acids that are soluble in water. This clearly shows the need for further fundamental studied on both techniques. No modifications were brought to the text.
Reviewer #2’s comment:
Researchers have invested much time and effort in optimizing single metal deposition (SMD) with great improvements being achieved.  It is very encouraging to finally see a study that objectively compares SMD II to physical developer which is the current standard for sequencing after amino acid reagents or once a substrate has been wet.

Overall I found the paper described a well-executed research project in a clear and understandable manner.  However, I do have some minor recommendations which I believe will further improve this article.
Line 37 to 38: Although I found the highlights to be meaningful, if the author(s) wish to include the final bullet stating that "SMD II is less affected by donor variability and can be applied on both porous and non-porous substrates" then I would recommend adding a bullet about how "PD is less affected by substrate variability and wetting of the substrate" to be consistent and complete.
Thank you for the suggestion, a sixth bullet point was added as recommended: "PD is less affected by substrate variability and wetting of the substrate".
Line 109: frequently multiple depletions of fingermarks are used to compare different fingermark reagents whereas in this research only two depletions were used.  I recognize that further explanation is offered in the results and discussion section, 3.1.3, but I think the author(s) may want to add some rationale to this decision under methodology.  Did previous work suggest a limit of detection within the first few depositions of a depletion series?
A total number of 1080 fingermarks were needed for this study. The authors agree that further assessing the sensitivity of the two techniques is desirable, but this would have required many more marks in the depletion series and would have led to an unmanageable number of fingermark specimens. The choice was made to focus on multiple paper types rather than fully assessing the sensitivity of the techniques. Using a series of two fingermark appositions on multiple substrates allows an assessment of the technique sensitivity, while keeping the number of specimens reasonable. To further justify this choice, the following sentence was added on line 110: “The choice was made to focus the study on the effect of substrate types, therefore to keep the number of fingermarks specimen to a reasonable amount, only two fingermark appositions were collected per depletion series.” 

Line 301, Figure 10 f): I would like to see this image adjusted to clarify that the left hand side was not processed with PD by either some text on the image or an 'X'.  I think this will help remind the reader that this substrate is not suitable for PD treatment rather than thinking that it was tried and failed.
Yes we agree, it is important to make sure the reader understand that PD was not applied onto this substrate. The following text was added in red letters across the left hand side of the figure 10 f): “Side not processed with PD”.
Lines 361 to 379: This section, 3.3.1 Methodology, is quite repetitive and could be written more concisely.
We are aware there are some repetitions in this section, but we preferred to take the risk of some repetitions between sections for the sake of accuracy and ease of reading. The following modifications (in red) were brought to the section to simplify it:
“In this research, SMD II was assessed against PD. The two techniques can be validly compared since they are both considered end-of-sequence techniques and developed marks appear similar under white light (i.e., dark ridges on a light background). They are also both water based and require multiple baths for method application.

The performance of SMD II was evaluated across three experiments; the techniques were compared as standalone methods, after amino acid reagent application (namely IND-Zn followed by NIN), and on substrates that had been wet post fingermark deposition. The first experiment provides an evaluation of absolute performance under ideal conditions; however, experiments 2 and 3 provided the most realistic conditions and relevant results. It is crucial to assess the performance of detection techniques when applied in sequence, as well as the effect of environmental conditions (water immersion in this instance).

Result assessment was conducted on split fingermarks where one-half was processed with PD and the other half with SMD II. IFRG recommendations for Phase 2 research studies were followed [22]. Five donors, twelve substrates, two ages, two fingers and two depositions per finger were selected, leading to 480 fingermarks each for experiments 1 and 2, and another 120 marks for experiment 3. Three independent assessors with a background in fingermark detection and comparison performed the quality assessments. To avoid any confirmatory bias, the assessors were not otherwise involved in the project. To grade the results, the CAST scale was chosen to permit the comparison of full marks (IND-Zn and NIN results) with the SMD II and PD results (half marks). A relative scale, such as the UC scale, would not have been suitable for this purpose. While the CAST scale was the most suitable one for this study, it still suffers from several limitations [26]. For example, a low score sometime reflects the donors’ ability to deposit fingermark and the technique efficiency.”
Line 278: a few typo's "suffer" and "sometime" should both be plural.  I am not sure that the last sentence makes sense?
On line 385: “suffer” changed to “suffers” 
On line 386: “sometime” changed to “sometimes” 

Last sentence of the paragraph: “For example, a low score sometimes reflects the donors’ ability to deposit fingermark and the technique efficiency.” changed to “For example, a low score can reflect the technique efficiency at detecting fingermarks, but also the donors’ ability to deposit fingermark”.
Line 382: "remove capital letter from "Experiments".
“Experiments” was replaced by “experiments”.

Line 388 to 391:  The author(s) is making comments about experiments that were not included in this paper and should include "(results not shown)" if they were completed as part of this research but not included or provide a reference if they are published elsewhere.
“(results not shown)” was added before the last sentence of the section 3.3.2.
Line 397: The author(s) mention the fact that SMD II can be used on porous and non-porous surfaces as an advantage but SMD II has not been compared to standard methods used for non-porous surfaces so describing this fact as an advantage is not helpful.  What if SMD II performs very poorly on non-porous substrates compared to CA/ BY40?
The main aim of this research was to assess SMD II on porous substrates. The technique was applied on one non-porous substrate to show and raise the reader’s attention to the fact that the technique can also be applied on non-porous substrates, as opposed to PD. Other researchers have already performed comparisons of MMD/SMD against benchmark techniques such as VMD, CA and powder suspension (see reference 20 and 21 of the manuscript). However, the reviewer raises an interesting point, further evaluation of SMD II should be performed on non-porous substrates against benchmark techniques. No modifications were brought to the text.
We would like to thank again the referees for the time taken and for their comments; we do hope that the changes brought to the manuscript will address the issues that were raised. We remain at disposal for any further questions.
Sincerely Yours

The Authors
