Dear Editor:

The following is the author response and answer to three reviewer’s comment. The revised version of the manuscript is after the answer section. 
------------------------------------------------------

Reviewer A:

This manuscript reports a Monte Carlo study of potential dose enhancement with secondary electrons produced by gold nanoparticle in proton therapy. Although this research is ahead of the actual application of nanoparticle in radiation therapy and there is no real data for comparison, it predicts the physics and dosimetry effect when proton beam interacts with a gold nanoparticle which indicates the dose enhancement role of gold nanoparticles in proton radiation therapy.  The research is interesting and of significance. The publication of this manuscript will give readers a chance to look through the role of gold nanoparticle in proton therapy and inspire
future experiments of nanoparticle used in proton therapy. I suggest the manuscript to be accepted for publication if authors can make revisions according to the following comments:

Page 4, line 70-80, Fig.1: why the cubic water phantom was chosen to be 40 instead of a larger dimension such as a cube of several? Will the size of the cube affect the results presented in this manuscript? The same question is raised for the dimension of air world volume.

A: Monte Carlo simulation is time consuming process. The dimension of water phantom and air world volume is mainly decided by computing time. Also it should be large enough to collect all secondary electrons. Our dimension is large enough and not too time expensive. For larger dimension , the result will remain same.       

Page 7 and page 8:   need more detail descriptions of three categories of physical process and the related models/packages in the simulation. Also, if it is possible, cite some related literatures. 
Can the y-axis be plotted in logarithmic scale?
A: the more detail description of the three models is out of the scope of this manuscript. Two important references (reference 17-18) are added per referee good suggestion.    

It seems that Figs. 4, 6, 7 show the results of the enhancement of secondary electrons or dose for protons interacting with a single nanoparticle instead of a cluster of nanoparticles. What will authors expect if the proton beam go through a cluster of nanoparticles in the media? Will we still see the similar Bragg Peak as the result showed in Fig. 2?

A: If a cluster of nanoparticles were uniformly distributed inside phantom, the Bragg Peak will be spread out as (SOBP) based on author’s speculation. This is another amazing point in the research of nanoparitcles.  

In Fig.2, “Pristing Pragg Peaks”, typo “Pragg”?  Need some editorial works on the manuscript.   

A: Corrected
-------------------------------------------
Reviewer B:

This is an interesting study on the gold nanoparticle for proton therapy, and the article is within the scope of the journal. I believe the article would be a good contribution to the literature and it will also stimulate other researchers to pursue investigations in gold nanoparticle. However, a
couple of shortcomings need to be addressed by the authors: Divide the abstract into sub-headings, which is a requirement for the original articles in the IJCTO. I think that should be easily done.

A: The abstract was divided into different subheadings. 

References also need to be reformatted per journal's guidelines.

A: Referees are reformatted per referee’s request. 

Several grammatical and language errors were detected during the review. Please go through the manuscript carefully.

A: The author has gone through manuscript carefully.  

Towards the end of Introduction, briefly mention how your study is different from other existing literature in similar topic? Would the findings of this study be applicable from the clinical point of view as well? etc.

A: some comment was added on the originality of this study and future clinical application.  

Could you rephrase the existing sentence in your manuscript for the definition of SOBP?

A: The SOBP is rephrased. And two more energy labels were added  in the Fig.2. 

Please provide the reference for the statement "...highest energy of proton beam is 250 MeV?.."

A: To clearify this, please reference Fig. 2 new label. When people take about proton energy, they often talk about entrance energy (like 250 MeV). 

I think the writing of the Methods and Materials can be improved.

A: We will try our best. 

Also, provide the reference when you mention the details on three categories process in Methods.

A: Reference 17-18 are added. 

Interesting results, but can be re-organized for the benefit of the readership.


------------------------------------------------------
Reviewer C:

Nanoparticles, especially gold, increasingly catch interest in cancer diagnostic and radiation therapy. The submitted paper studies secondary electron emission simulation as a function of different gold NP sizes and different incident proton beam energy. The idea is quit attracting however the presentation was lack of technical tone and need a much careful proof reading before it could be considered to a scientific paper publication.

Specific comments:

1.       Line 11. What you mean by “secondary buildup existed outside NP”?

A: As we stated in the content, the term “secondary buildup” was borrowed from photon world ( see the TG-65 heterogeneity discussion). It is similar to the photon went through a metal slab. Then the secondary buildup came out right outside the metal surface. 

2.       Line 31, please cite “Enhanced relative biological effectiveness of proton radiotherapy in tumor cells with internalized gold nanoparticles” Appl.Phys.Lett.  98,193702(2011).

A: per referee suggestion, the paper was cited. 

3.       Line 51, switch “thus is ” to “is thus”

A: Switched

4.       Line 68, what version Geant4 used in the simulation?

A:  The study was performed on the Geant 4. 8. 1

5.       Line 70, what the shape and dimension of the beam? Are they changed with the size of gold NP?

A: the proton beam was generated in circular shape. The diameter is called beam width and is 120nm which is stated in discussion section. They are not changed with the size of  gold NP. 

6.       Line 85, Fig 2 is all misleading. Fig’s title indicates 250 MeV proton bragg peak. However the legend shows 100 MeV. If the idea is to show the most possible energy in SOBP, please show SOBP rather than pristine Bragg Peak. BTW, change “Pragg Peak ” to “Bragg Peak”.

A: The typo was corrected in Fig. 2.  Two more energy labels were added so it is easier to understand where is 250 Mev and where is 100 MeV and where is 0 MeV for those who are not working in protontherapy.  

7.       Line 126, Geant4 physics settings list in the submitted paper was quit confusing. For each particle type, a LowE package and a standard package were used together? What is the mean excitation energy used for water and gold? Especially for ion EM model setup, 5 packages were
listed. Please justify why and how you could use them at the same time. Cut out range for all particles were missing to mention. Since the simulation geometry in the present paper is in nm to um scale. The cutout range/energy for electron will play a significant role in the result.

A: In this study, we are focusing the charged particle mainly (Proton and electron). All charge particles are Continuously Slow Down Approximation (CSDA). All charged particle will continually lose energy from high to very low. This is the reason why we include both standard and low energy package. For photons, this is just in case gamma rays generated. We include all these packages in the computer code. These packages work only when the related particle generated. Otherwise it is remain void.  The cutout range and energy selection are important and we choose the cutout range and energy until the total collected energy is not change any more. This work was done several years ago. The cutout range was 1nm.       

8.       Line 197, what the definition of “maximum uncertainty”? Any statistical error analysis performed and how?

A: The data list in content is standard deviation. The “maximum” was removed to decrease the confusion.   

9.       Line 226, how does electron counted in the SD? Are you counting particle fluence at inter or outer shell surface? Or particles generated inside the SD shell?

A: Each SD can track the secondary electron history. Once the electron enters the SD, one history was recorded and one electron was counted.  

10.    Line 365, reference 10 and 18 are the same paper. Remove one please.

A: The old reference 18 has been removed due to the redundancy with old reference 10.  
  






