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Dr Branko Dunjic, Associate Editor

Dear dr. Dunjic, 
Thank you for your letter of February 18th, 2020. concerning our manuscript JSCS-of the paper entitled “Thermo-responsive hydrogels based on poly(N-isopropylacrylamide) and hyaluronic acid cross-linked with nanoclays”

We considered in detail the comments and suggestion given by the reviewers and have accordingly revised the text in the following manner (the changes in the manuscript as well as added text are given in red color):

Reviewer #1: 
The list of essential specific points:  
1. Although recently published papers address the utilization of PNIPA hydrogels in various biomedical application, most of the scientific community is still concern about its health effects, since very few serious studies and clinical trials were conducted with this polymer (swine rete mirabile, rabits…), and the authors of these publications stated that clinical studies were required to evaluate its utility in patients. 

Therefore, I see this as the main disadvantage of the suggested work, as NIPA could not be used (or recommended) as the main component of the systems that will potentially be used as biomedical matrices and for a certain biomedical application (excluding pharmaceutical industry applications). However, some researchers conducted the cytotoxicity tests confirming that these systems show no toxicity, but this was not addressed in details.
Answer: We accept suggestion given by the reviewer and have updated literature research on PNIPA toxicity issues. It is known that the NIPA monomer is toxic, therefore, it is essential to have a comprehensive understanding of the cytotoxicity and biosafety of PNIPA hydrogels. Recently, a few papers comprehensively addressed cytotoxicity, genotoxicity, and proliferation tests using several cell lines,1,2,3,4. Biocompatibility studies of PNIPA hydrogels verified by different techniques showed that the material is non-cytotoxic and non-genotoxic1. Comprehensive study on cytotoxicity of PNIPA monomer, PNIPA polymer and PNPA films on four different mammalian cell lines was reported, showing that the purity of the polymer is essential for noncytotoxic response3. In addition, some in vivo experiments (rabbits) confirmed that intravitreal injections of PNIPA solution were nontoxic5. On the other hand, S. Yogev et. al. reported on mild toxicity of PNIPA hydrogels in vitro and in vivo (mouse), which was attributed to the release of residual monomers and impurities from commercially available PNIPA hydrogel6. 
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6. S. Yogev, A. Shabtay-Orbach, A. Nyska and B. Mizrahi, Local Toxiucity of Topically Administrated Thermoresponsive Systems: In Vitro Studies with In Vivo Correlation, Toxicol. Pathol. 47(3) (2018) 426 (https://doi.org/10.1177/0192623318810199)
The following text is given, at the end of third paragraph in the Introduction: 
Despite the significant potential of PNIPA hydrogels in biomedical application, so far there are some concerns in the scientific community regarding their local toxicity. It is known that the NIPA monomer is toxic, therefore, it is essential to have a comprehensive understanding of the cytotoxicity and biosafety of PNIPA hydrogels. Recently, a few papers comprehensively addressed to the cytotoxicity, genotoxicity, and proliferation tests using several cell lines1,2,3,4. Biocompatibility studies of PNIPA hydrogels verified by different techniques showed that the material is non-cytotoxic and non-genotoxic1. Comprehensive study on cytotoxicity of NIPA monomer, PNIPA polymer and PNPA films on four different mammalian cell lines reported that the purity of the polymer is essential for non-cytotoxic response.3 In addition, some in vivo experiments (rabbits) confirmed that intravitreal injections of PNIPA solution were nontoxic5. On the other hand, mild toxicity of PNIPA hydrogels in vitro and in vivo (mouse) was reported, which was attributed to the release of residual monomers and impurities from commercially available PNIPA hydrogel6. Therefore, it was established that purified PNIPA polymers and hydrogels could be considered as a biocompatible material. 
2. The authors stated and conducted the equilibrium swelling at 25 °C and swelling/deswelling kinetics was evaluated, but the application of the system would potentially meet the body temperature, questioning why the authors did not conduct the experiments at temperatures around 35-37 °C (although clearly around the PNIPA transition temperature (LCST), which may cause difficulties and therefore improper results of the swelling behavior of these systems). Moreover, bearing in mind the results obtained from the DSC analysis, the swelling temperature could be set above 36.3 °C, and the results would be more adequate
Answer: The equilibrium degree of swelling obtained at room temperature mimics preparation conditions of hydrogel films and is important parameter in analysis of their mechanical properties in the swollen state. In addition, the deswelling experiments were performed at 40 oC, (above LCST) and gel collapsing appeared within 1-2 minutes. We strongly believe that the swelling measurements around transition temperature would be difficult and inaccurate. Usually, the equilibrium swelling degree decreases with increasing temperature and in the case of PNIPA NC and semi-IPN hydrogels the major change take place between 33 and 40 oC. 
3. Figures 5 and 6 show extreme differences in standard deviations between the samples of the same composition (at some points Q was more than 10 between the samples). Please explain such a huge SD values, even though the samples were made from well homogenized solutions (as thoroughly explained).

Answer: For swelling/deswelling measurements, the average value of five measurements was presented. The change of swelling degree (Q) as function of time is given in Fig. 5. The samples PNIPA-C3 and SIPN-HA0.15-C1 and SIPN-HA0.15-C5 exhibited the highest standard deviation values, which could be attributed to higher heterogeneity of hydrogel structure (based on SEM). Both Figures 5 and 6, showed that these SD values decreased with time and one can envisage that during the time the transport of water into and out of the hydrogel proceeds in more regular manner.   
The following text was added on page 12, the first paragraph in the Swelling and dynamics of water swelling/deswelling of NC hydrogels section, is given: Some of the samples, like PNIPA-C3 and SIPN-HA0.15-C1 and SIPN-HA0.15-C5 exhibited the highest SD values, which can be attributed to higher heterogeneity of their hydrogel structure (based on SEM). In addition, one can see that these SD values decreased with time (Fig. 5 and 6), and it can be envisaged that during the time the transport of water into and out of the hydrogels proceeds in more regular manner.  

The list of typos and minor changes:

`
1. Page 2, line 45: Instead of “soft”, I suggest to use “elastic polymer hydrogels”.

Answer: Suggestion accepted. 
2. Page 4, line 131, correct “Chine” to “China”. For TEMED please write country of manufacturing.

Answer: Thanks. Corrections are added in the manuscript. 
3. Page 4, lines 137-141. Please check the calculations for the addition of clay to NIPA, namely, addition of 0.6 g (does not address the amount of 3 wt.%, it seems like one “zero” is missing (0.06)) of clay to 2.26 g of NIPA. Also check the data given in line 155.

Answer:  The dispersion of clay in water is prepared by addition 0.6 g of clay in 19.8 g of water. (that is 3 wt.% of clay). Starting reaction mixture composition was: 9.9 wt % of NIPA and 2.6 wt% of clay and 87.5 wt % of water.
4. Page 4, line 145, the solution of two components “was added”, not “were added”. Please correct it. 

Answer: We have corrected the text in following manner: First, 0.2 mL of a 10 wt % freshly prepared solution of APS initiator was added, and then, 5.4 μL of accelerator, TEMED, was injected. 
Besides these shortcomings (namely, the swelling and the viscoelastic properties of the NC hydrogels should be performed under conditions that mimic the body temperature and conditions), the characterization was done in an adequate and scientific manner, and all results were well addressed and explained. Overall, the paper is read smoothly and is recommended for publication in JSCS after some modifications and additional explanations.
Reviewer #2: 
The manuscript was well-organized and the morphology and properties of samples were explained well. This manuscript is recommended for publications in Journal of the Serbian Chemical Society without any modification.

Answer: Thank you very much. We appreciate it.  
Reviewer #3: 
The results of synthesis and characterization of new type of stimuli responsive hydrogels based on PNIPAM are presented in the paper. Although the results of the kinetics of swelling and deswelling show values lower than the available in the literature, enhancements of these properties by the addition of NA-HA and nanoclay, certainly represent a step forward in improving the responsiveness of these materials. Based on the review of the paper, I suggest to publish paper in the journal after several corrections, without subsequent review.

1. Has the gel contents of the synthesized samples been analyzed?
Answer: We have not analyzed the gel content of the synthesized samples. We assumed that the conversion of NIPA monomer to the cross-linked network is complete. Thus, the gel content would be the same as the monomer content in the starting solution.
2. When the amount of remaining clay is measured, after synthesis or after several cycles of swelling deswelling?

Answer: The amount of remaining clay in xerogel was measured after one cycle swelling/deswelling. Hydrogel disks were immersed in distilled water (for at least four days at 25 oC), and then dried until constant weight. 
In the Experimental section on page 6 the following sentence is added: The amount of remaining clay in xerogel was measured after one cycle of swelling/deswelling. Hydrogel disks were placed in distilled water at least 4 days and then dried until constant weight. Xerogel …
3. Is Q given as the ratio of the mass of dry gel to gel after immersion in water or as a percentage, which is usually?

Answer: On page 6. now the third paragraph, the degree of swelling is already defined: The degree of swelling, Q, was calculated as the ratio of the weight of the hydrogel specimen swollen at time t, Wt, and it’s the weight of the dry gel, Wd. Typo (it’s ) is corrected and given in red.
4. Use the term xerogel instead of dried gel. 

Answer: Accepted.
5. How the authors explain the higher rate of water absorption of pure gels compared to gels containing hydrophilic NA-HA?
Answer: The answer is not clear. One can envisage the dual role of the linear hydrophilic Na-HA, i.e., in the first stage of swelling reinforcing effect dominate while in the second stage its hydrophilicity governs. Therefore, SIPN hydrogels, containing hydrophilic Na-HA exhibited higher Qe than corresponding NC hydrogels, when the weight fraction of Na-HA exceeded 0.1 wt %. 
The following text, on page 12, in the first paragraph in the Swelling and dynamics of water swelling/deswelling of NC hydrogels section, is given: The lower initial rate of water absorption of SIPN NC hydrogels may be consequence of hydrophobic interaction and reinforcing entanglement effects of the linear Na-HA interpenetrant with PNIPA network, which restricted the network expansion during swelling process. One can envisage the dual role of the linear hydrophilic Na-HA, i.e., in the first stage of swelling reinforcing effect of Na-HA dominate while in the second stage its hydrophilicity governs. 
I hope you will find our changes to be satisfactory and that the manuscript is now suitable for publication. 

Looking forward to your response.

Sincerely,

Jasna Djonlagic
