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Abstract: HIF-1α and STAT3 are two of the critical factors in the growth, proliferation, and
metastasis of cancer cells and play a crucial role in inhibiting anti-cancer immune
responses. Therefore, we used superparamagnetic iron oxide (SPION) nanoparticles
(NPs) coated with thiolated chitosan (ChT) and trimethyl chitosan (TMC) and
functionalized with hyaluronate (H) and TAT peptide for delivery of siRNA molecules
against STAT3 and HIF-1α to cancer cells  both in vivo  and  in vitro  . The results
indicated that tumor cell transfection with siRNA-encapsulated NPs robustly inhibited
proliferation and migration and induced apoptosis in tumor cells. Furthermore,
simultaneous silencing of HIF-1α and STAT3 significantly repressed cancer
development in two different tumor types (4T1 breast cancer and CT26 colon cancer)
which was associated with upregulation of cytotoxic T lymphocytes and IFN-γ
secretion. The findings suggest inhibiting the HIF-1α/STAT3 axis by SPION-TMC-ChT-
TAT-H NPs as an effective way to treat cancer.
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Response to Reviewers’ comments 

 

We are proud to appreciate all the Reviewers who helped us with their constructive and helpful 

comments to identify and correct the weaknesses of our study. The following are our answers to 

raised questions. All changes to the text are highlighted. 

Reviewer #1:     

Reviewer #1: Dear Editor, dear Authors, Hendrik Setia Budi et al. submitted a paper on the 

synthesis of thiolated chitosan (ChT) and trimethyl chitosan (TMC) coated superparamagnetic iron 

oxide (SPION) nanoparticles (NPs) for siRNA delivery to cancer cells. The authors aimed in their 

study to perform a simultaneous inhibition of HIF-1<alpha> and STAT3 critical cancer growth 

factors in cancer. Therefore, the authors conjugated their SPION-Cht-TMC with hyaluronate (H) 

and TAT peptide as targeting ligand to cancer cells. The targeted SPION-TMC-ChT-TAT-H NPs 

were then tested for delivery of siRNA against STAT3 and HIF-1<alpha> to cancer cells both in 

vivo and in vitro. Authors' results demonstrated that siRNAs could be selectively delivered to 

tumor cells leading to inhibition of cell migration and apoptosis. Finally, the simultaneous 

silencing of HIF-1<alpha> a STAT3 was demonstrated in 4T1 breast cancer and CT26 colon 

cancer. For my opinion, the research content is of interest. The manuscript is well written and 

results are well supported with experimental evidence. Therefore, I believe that the manuscript can 

be accepted for publication in Nanomedicine. However, a major revision is required prior to 

publication. I have the following comments to the authors that should be revised. 

Response: Thank you very much for your positive look. We did our best to respond to your 

valuable comments in the best possible way. 

Paragraph 2.6 revise the representation of mg/mL in the paragraph and the text by removing the 

space 

 

Response: Thank you for this comment. We removed the space of the mg/mL in Paragraph 2.6. 

 

 

-    Page 8, lines 37-38 "Also, the amount of zeta potential less than +30 mV provides sufficient 

repulsive force to achieve better colloidal stability of the NPs." Could the authors clarify here why 

they compared their value to + 30 mV 

 

Response: Thank you for this comment. Knowledge of zeta potential can be used to help optimize 

formulation, resulting in more effective formulation development for suspensions, emulsions, or 

nanoparticle dispersions. The zeta potential is an indication of the surface potential, and so 

determines the magnitude of the electrical double layer repulsion. The total interaction between 

particles is the sum of the electrical double layer and the van der Waals interaction which is 

determined by the magnitude of the Hamaker constant of the material and the difference in the 

refractive index between the particle and solvent. For example, a zeta potential of less than 30 mV 

is sufficient to prevent the capsule from accumulating. That was the only reason we mentioned the 

zeta value of 30 mV. This description is now added in the text. 

Detailed Response to Reviewers Click here to access/download;Detailed Response to
Reviewers;Response to Reviewers-R1.docx

https://www.editorialmanager.com/nanomed/download.aspx?id=537233&guid=3b2cc114-44f7-40f4-b6ef-1747e9da7d7b&scheme=1
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-    The quality of all the figures in the manuscript and their resolution has to be revised (very 

low resolution) 

 

Response: Thank you for this comment. We increased the quality and clarity of all the Figures in 

the revised manuscript; however, it should be noted that conversion of files to PDF is also affect 

the quality of Figures. 

 

 

Reviewer #2:  

Title: Blockade of HIF-1<alpha> and STAT3 by Hyaluronate-Conjugated TAT-Chitosan-SPION 

Nanoparticles Loaded with siRNA Molecules Prevents Tumor Growth 

Nanomedicine: Nanotechnology, Biology, and Medicine. 

This manuscript has been read thoroughly. In the current scenario of the treatment procedure of 

cancer, more target specific treatment procedure need to be developed. In this context, the work 

represented in the above manuscript is significant. However, after careful reading of this articles, 

the following comments and suggestion can be made. 

Response: Thank you very much for your time and effort in reading this article carefully. Your 

accurate and valuable comments have significantly eliminated the shortcomings of this article 

 

1.    Graphical Abstract: It is too long. 

Response: Thank you for this comment. We wrote the graphical abstract in a more concise way. 

2.    Graphical abstract (image): Texts are so small and inside texts are not readable. 

Response: The Reviewer is right. The text font inside the graphical abstract image was increased. 

 

3.    Running Title: It is not carrying a significant meaning about the article. 

Response: Thank you very much for mentioning this issue. The running title is now revised. 

 

(First page of Figure-1: texts of all figure is too small and not at all readable) 

4.    FTIR (Fig 1c): from the figures nothing visible. Not text are readable from the figures. 

Response: Thank you for this comment. We increased the resolution of the Figure as much as 

possible. 



 

5.    Gel-doc image (Fig 1e): Nothing understandable. It should be marked properly. Figure is not 

clear. 

Response: Thank you for this comment. We increased the resolution of the Figure as much as 

possible. 

 

6.    siRNA release: X-axis not mentioned in the figure. 

Response: Thank you for this comment. We named the X-axis in the Figure of siRNA release. 

 

7.    Fig. XRD: Layer figures, Y-axis need not have to mention. X-axis: unit of 2 need to mention 

properly. All the XRD plot should be index properly for all the components with proper discussion 

of crystal structure. 

Response: Thank you for this comment. In the previous graphs of the present study, there was not 

any XRD graph and we added it during the revision. (Supplementary Figure S1b) 

 

8.    Fig. , its high resolution image also not readable.  

Response: The resolution of all Figures was increased as much as possible; however, it should be 

noted that conversion of files to PDF is also affect the quality of Figures. 

 

General Comments: 

1.    When ammonium hydroxide is added to solution of ferric chloride then it results in the 

formation of ferric hydroxide and ammonium chloride. How ferric hydroxide converted into iron 

oxide at low temperature, (40 deg C)? This is not clear from the synthesis method (section" 2.3) 

Response: Thank you for this comment. As previously mentioned, the reaction of ferric hydroxide 

to iron oxide was performed at 70 ° C while the resulting nanoparticles were dried at 40 ° C. (Page 

4, Section 2.3) 

 

2.    FeCl2 + 2(NH3*H2O) ⇄ Fe(OH)2 + 2NH4Cl. Iron(II) chloride react with ammonium 

hydroxide to produce iron(II) hydroxide. How ferrous hydroxide converted into iron oxide at low 

temperature (40 deg C)? 

Response: Thank you for this comment. In this part of the article, we previously mentioned the 

temperature required for the reaction is 70 ° C and the drying temperature of the nanoparticles was 

at 40 ° C. However, we tried to explain the reaction in more detail. (Page 4, Section 2.3) 



 

3.    How autjod come to know that the nanoparticles are Fe3O4 and not the mixture of Fe(OH)3 

and Fe(OH)2. From FTIR spectra it is clearly identified for the (OH) group present in the 

components. Further, authors have not provided TGA experimental results which could give detail 

idea about the materials. XRD also can give the clear idea of the phases present in the iron 

nanoparticle system.  

Response: The Reviewer is right, thank you very much for pointing us to this. We provided the 

results of TGA, FTIR, and XRD tests as requested. (Figure S1 b and c, Figure 1c) 

 

4.    How the siRNA was loaded? 

Response: Thank you for this comment. As indicated in the section 2.6, the ionic interaction was 

occurred between phosphate backbone of siRNAs and positively charged groups on the TMC and 

ChT. 

 

5.    Particle size of Fe3O4 as synthesized and after coating with the other polymers and 

components should be provided. TEM results should be provided. 

Response: Thank you for this comment. We present the size of the synthesized Fe3O4 particles 

and other compounds in Table 2. Moreover, TEM results were also presented in Figure S1a. 

 

6.    DLS results always provide hydrodynamic radius of the particle. So the particle size results 

obtained is not correct. Author can provide the TEM results. 

Response: Thank you for this comment. TEM results were also added in the supplementary Figure 

S1a. 

 

7.    How authors come to know that their synthesized nanoparticles are superparamagnetic. 

Authors have not provided any results as an evidence. 

Response: The Reviewer is right, thank you for this comment. Although we did not use the 

magnetic properties of generated NPs in this study, it is possible that this property of nanocarriers 

could also be used in combination therapies. We added this description in the Introduction, Page 

3. 

8.    Experimental methods, mainly synthesis of nanoparticles and subsequent functionalization 

have not mentioned anywhere of this article. Same also has not mentioned in the supporting file.  

Response: Thank you for this comment. The generation and functionalization of NPs are described 

in the following sections: 



2.3. Generation of Iron Oxide (Fe3O4) nanoparticles 

2.4. Generation of TMC 

2.5. Thiolation of Chitosan 

2.6. Preparation of SPION-TMC-ChT-TAT-H NPs loaded with siRNA 

 

9.    Whether siRNA was loaded or not that has been studied through gel-electrophoresis. However, 

what is the loading procedure? How the loading amount was calculated?  

Response: Thank you for this comment. The siRNA loading procedure is described in Section 2.6. 

The siRNA loading was done according to the ionic gelation method. Moreover, for calculation of 

siRNA amount, we exposure NPs with accumulating amounts of siRNA (, 2.5, 5, 10, 15, and 20 

μg of siRNA) and investigated possible siRNA leaking through gel electrophoresis, as shown in 

Figure 1d. 

10.    At what temperature and medium the release of siRNA were studied. 

Response: Thank you for this comment. SiRNA release was studied at 37 ° C and in the PBS as 

release medium. (Section 2.15) 

 

11.    What about toxicity results? 

Response: Thank you for this comment. The toxicity results are already shown in Section 3.3 and 

Figure 3a. 

Like above, there are a lot of questions which are not clear from the article. There are some 

significant results relevant to the treatment with siRNA. However, in in vivo study, the florescent 

coming from throughout the mouse'body. Therefore there is obvious question about the target 

specificity of this nanoparticle system.  And it is evident that nanoparticle system is missing the 

target. 

Response: We thank the esteemed Reviewer for his/her accurate and valuable comment. In order 

to clarify the quantitative amount of biodistribution of nanoparticles in different organs, the 

comparative Bar charts of nanocomposite accumulation in tumor site and other tissues including 

lung, heart, liver, spleen, brain, and muscle have shown in Fig. S2. At different time intervals after 

tumor injection, the highest accumulation of SPIONs-TMC–ChT-TAT-HA NPs was observed in 

the tumor. In general, there is not any nanostructure that can completely penetrate tumor tissue, 

and no doubt, a small amount of NP injected always accumulates in other tissues of the body. What 

matters is how much of the nanocarrier enters the tumor and how much into other tissues. The 

results of this study showed that most of the NPs have entered the tumor tissue and this specific 

entry was one of the main advantages of using these NPs. On the other hand, the autofluorescence 

phenomenon causes small amounts of fluorescence to radiate from all parts of the mouse body, 

and this does not indicate that the NPs have penetrated non-specifically to all parts. Therefore, as 

expected and based on statistical comparisons made after tumor and tissue dissection, it was 

observed that the fluorescence intensity at the tumor region is several times that of other tissues 



and this result proves that synthesized NPs in the present study infiltrated into the tumor tissue in 

a targeted and very specific way. 

 

 

With the few above comments, it can be concluded that even there is a significant results obtained 

by the authors, however, the manuscript has not properly written and results were not properly 

represented. In the discussion section authors are explained few matters of biological relevance. 

But that clearly is not said about the other relevant information about the material. 

Response: Thank you for this comment. The designed NPs were synthesized for the first time in 

the present study, and there was no similar study in terms of nanoparticle composition. However, 

we have included in the discussion section a number of previous studies which were somewhat 

similar to our nanostructure. 

In conclusion, this present form of the manuscript is not recommended for the publication in this 

journal, Nanomedicine: Nanotechnology, Biology, and Medicine (Nanomedicine: NBM). There is 

a lot of scope for authors to improve the quality of this manuscript. 

Response: The esteemed Reviewer provided us with very constructive and useful comments. 

Following the suggestion of the esteemed Reviewer, we performed several different tests and their 

results helped a lot to improve this article. Also, many of the verbal and conceptual ambiguities of 

the article were corrected after the suggestion of the esteemed referee. After making extensive 

changes, we hope we have been able to attract the opinion of the esteemed Reviewer. 
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