Object: Manuscript revision

Dear Editor,

We would like to thank you for your email, and the reviewer for their comments. Please find herewith the amended manuscript entitled "Latent fingermark detection using functionalised silicon oxide nanoparticles: method optimisation and evaluation ". After having carefully read the reviewer’s comments (italic), the following modifications were applied to the original document (in blue):

Reviewer #1’s comments:

Second bullet point in the Highlights - It might just be me, but I am struggling with the comma!: “The method was further evaluated, modification and optimisation of the original detection parameters were performed”

Second bullet point in Highlights was amended to “The method was further evaluated. Modification and optimisation of the original detection parameters were performed”.

Concerning this point in the introduction: “Despite the reliability of routine detection techniques employed by law enforcement agencies, a study has shown that up to half of the detected fingermarks remain unsuitable for comparison purposes due to poor-quality results [13].”  In reference [13] I found “Accumulative results on a large number of paper items such as used checks, all of which are supposed to bear latent fingermarks, have shown that over 50 % escape detection of identifiable marks” which is referenced back further to ‘S. Wiesner, E. Springer, Y. Sasson, J. Almog, J. Forensic Sci. 2001, 46, 1082–1084’. To me it’s not clear where 50% comes from, and I am in agreement with the next paper you have referenced [14], which suggests this particular point is unclear. The subsequent sentence in your manuscript, referencing paper 14, says it all for me where justification for researching new and improved techniques is concerned.

Thank you for your feedback. We agree that the origin of the “50%” value from reference [13] is unclear. We chose to remove reference [13] from the manuscript. The following modification was applied to lines 44 – 47:
“Despite the reliability of routine detection techniques employed by law enforcement agencies, a study has shown that up to half of the detected fingermarks remain unsuitable for comparison purposes due to poor-quality results [13]. Another a recent study indicated that conventional development methods struggle to detect some fingermarks that are present [14]. This is a major drawback with current techniques and recent research has focussed on a better understanding of latent fingermark detection mechanisms [15-17].”

Based on the same reason, lines 411 – 414 were also modified to:
“This is quite low given that a recent study indicated a “no detection” rate of available fingermarks on non-porous substrate of about 20%. routine fingermark detection techniques are believed to only detect around 50% of available fingermarks that are suitable for comparison [13], while another study indicated that a 20% “no detection” rate of available fingermarks on non-porous substrates [14].”

Concerning this point in the introduction: “These three unique features provided by NPs ...” This could be interpreted as ‘fluorescence is unique to NPs’. Unique combination of features?

Thank you for your suggestion. The corresponding sentence (lines 61 – 62) was changed to “This unique combination of features (size, surface functionalisation and optical properties) provided by NPs have driven many researchers to further investigate their application in this field.”

Concerning this line in the introduction: “SiO2 NPs can be produced via  reversed the micro-emulsion process with a homogeneous size distribution” Word order: via the reversed micro-emulsion process?

Regarding this mistake of word order, the corresponding sentence (lines 66 – 67) was corrected to “SiO2 NPs can be produced with a homogeneous size distribution via the reversed micro-emulsion process.”

2.1 Synthesis of functionalised silicon oxide nanoparticles: “SiO2 NPs were synthesised via the reversed micro-emulsion technique as described by Moret et al. [20] with only a modification to the precipitation of the NPs”. I just wanted to check – were there any differences in the functionalisation step as well, as it was presented slightly differently in the [20] paper.

For the surface functionalisation step, no changes were made. The authors of reference [20] presented the additions of TEOS and CES by a combination of volume and concentration. We simplified the description of the surface functionalisation step as this should permit easier replication of the synthesis.

2.3 Fingermark specimens: I was wondering if there was any particular reason for the substrate choice? Foil in particular gets looked at quite often in the literature, and it often strikes me as an odd choice. If it’s because it represents metallic surfaces, and it can be split easily, then I think that is reasonable justification for this type of study. But I was wondering if there is a specific operational interest in foil? This is not a major point for me, and I wouldn’t expect you to explain your choice in the paper, but I am interested!

Three types of substrates were used in this study, namely aluminium foil, polypropylene (PP) and polyethylene (PE). Foil was chosen as a representation of metallic surfaces due to its convenience and ease-of-use in comparison experiments with split fingermarks. PP and PE were chosen to represent plastic items due to the fact that they are among the most commonly manufactured plastics (commodity plastics – PP, PE, PVC…) worldwide. The substrates were chosen to mimic the types of items (metallic and plastic surfaces in particular) that are often encountered in operational casework. As the three substrates were used in the previous study [20], they were also chosen for comparison purpose in this study. In line with the reviewer’s comment, we did not modify the manuscript to address this question.


2.4 Modification and optimisation of the published detection parameters: when discussing dilution factors (in reference to previous work [20], and further in this paper), does this refer to the volume of deionised water used to disperse the nanoparticles, following centrifuge separation? i.e. does dispersing the NPs in 20mL= diluted by half? Or was the resulting dispersion further diluted by half after this? Following on from this, is it possible to express concentrations in terms of particle mass to liquid volume?

The dilution factor refers to the volume ratio of the functionalised NPs used in the working colloidal dispersion for immersion of fingermark specimens. For example, to make up 40 mL of working colloidal dispersion, 1 mL of the NPs (from the 20 mL of RO/DI water dispersion after synthesis), 4 mL of 5 M NaCl (to achieve a 0.5 M NaCl concentration in the working colloidal dispersion) and 35 mL of RO/DI water would be required.

Measurements of the NP’s mass to liquid volume were performed during the study. It was measured that the concentration of the NP stock dispersion was 5 mg/mL (0.1 g of NPs in 20 mL of RO/DI water). To address this, concentrations of the NPs were added and expressed in mg/mL.

The measured mass of NPs synthesised was added to line 140:
“Finally, the RuBpy-doped, CES-SiO2 NPs (0.1 g) were collected and redispersed in 20 mL of RO/DI water.”

The following sentence was added to 3.2.1:
“0.1 g of the functionalised NPs was synthesised and dispersed in 20 mL of RO/DI water to prepare a stock dispersion (i.e. NP concentration = 5  mg/mL).”

Concentrations of NPs were added to 3.2.1:
“It was determined that a 40x dilution (0.125 mg/mL) of the NPs was optimum to deliver comparable results to the original dilution (2x – 2.5 mg/mL).”

2.5 Fingermark processing, visualisation and evaluation: “Each assessor scored the fingermark images in a random order.” Did they grade from a computer screen or printed images? I presume consistency for both halves of a split mark…

The three assessors participated in the study graded all recorded fingermark images from a computer screen. To clarify this, the following changes were made to line 230:
“Each assessor scored the fingermark images in a random order from a computer screen.”

3.1 Synthesis and characterisations of the functionalised silicon oxide nanoparticles: “Figure 4 shows the PXRD spectrum of the SiO2 NPs.” Possible typo – should this be Figure 3?

Typo. “Figure 4” in line 246 changed to “Figure 3”.

Figure 11 legend: Doped not dope (typo)?

Typo. “dope” in line 373 changed to “doped”.
[bookmark: _GoBack]
3.3.1. Overall performance of the modified detection parameters. Concerning ‘no detection’ rates – I agree that the NP approach here shows huge potential, but I personally feel that it might be just a little risky to pay attention to the ‘no detection’ rate from a study with 3 substrates and 3 donors.

We are aware that the numbers of donors and substrates used in the study might be limited. Therefore, the result regarding “no detection” rate was not a conclusive statement. Instead, we do think that it is an interesting result to be indicated at this stage. With larger numbers of fingermark donors and substrate types incorporated in ongoing experiments, the “no detection” rate will certainly be re-interpreted alongside all other relevant outcomes. We are also performing an evaluation study against benchmark detection methods in order to further assess the technique.

‘Significant’ – I’ve been advised by mathematically-minded people to avoid this word if possible as it can have statistical implications. ‘Substantial’ / ‘noteworthy’ could be safer! Entirely up to you!

Thank you for your suggestion. The word “significant” was replaced by “major” in:
line 40.

The word “significant” was replaced by “substantial” in:
lines 41,62, 408, 441,453. 

The word “significantly” was replaced by “substantially” in:
lines 169, 291, 465, 494 and 509.

References – all seem fine, but I was unable to verify [23] – was this a conference report?

Reference [23] was a conference report/proceeding. Referencing information of [23] was also corrected (as reference [22] in the revised manuscript).

We would like to thank again the reviewer for their time taken and 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
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