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Answers to Reviewers

We thank the reviewers for reviewing the manuscript and valuable suggestions, which we have all adopted and addressed in the revised manuscript and this letter. 
Reviewer A (reviewers' comments are rewritten in boldface)
The article “Novel composite zinc-alginate hydrogels with activated charcoal for potential applications in multifunctional wound dressings” describes production, characterization and antimicrobial activity of zinc-alginate/ activated charcoal system with potential for applications as wound dressings. Overall, the article is well written and presents interesting results. Some minor revisions should be done:
Introduction
In the line 66-67 there are names of commercial available wound dressings. Authors should provide correct names of these products (e.g. CarboFlex®, etc.). Same comment for the product in the line 71-72.
We thank the Reviewer and we have included the correct product names.
"In order to address these very unpleasant symptoms, many modern wound dressings have several adlayers providing different functions such as absorption of the excess fluid or adsorption of malodor (e.g. Carboflex®, ConvaTec; Carbonet◊, Smith&Nephew; Clinisorb®, Clinimed Ltd)."

"Finally, antimicrobial activity is achieved by incorporation of an antimicrobial agent (e.g. iodine as in Iodozyme™, ArchiMed; silver as in Actisorb™ Silver 220, Systagenix and ActicoatTM, Smith&Nephew, etc.)."

Materials and methods
In the line 172-176 you wrote “UV-Vis spectroscopy of AC suspensions in the wavelength range from 200 nm to 1000 nm did not show any absorption peak so the wavelength of 600 nm was chosen to construct a calibration curve (R2=0.998) using known AC concentrations (Fig. 1S, Supplementary material) and to subsequently determine AC concentrations in saline suspensions”- this explanation is somehow contradict the basic principles of quantitative UV/Vis spectroscopy i.e. that concentration of targeted compound should be measured at maximum absorbance. Please explain additionally your approach or provide literature sources for this method.

We adopted this suggestion and included explanation in the text that we have applied the Beer-Lambert law directly. This part in the Materials and methods section is revised as:
"UV-Vis spectroscopy of AC suspensions in the wavelength range from 200 nm to 1000 nm did not show any absorption peak so the wavelength of 600 nm was chosen to directly apply the Beer-Lambert law (Atkins P, de Paula, Physical Chemistry, 9th Edition, 2010; Oxford: Oxford University Press). The absorbance was linearly dependant on the AC concentrations in the range 0 - 0.05 w/w so that a calibration curve was constructed (R2 = 0.998, Fig. 1S, Supplementary material) to subsequently determine AC concentrations in saline suspensions."
In the line 198-200 you explained FE-SEM analysis of cross-sectioned samples. Please explain how did you performed samples cross-sectioning.
We have explained cross-sectioning in the revised manuscript:
"Randomly selected dry ZnA and ZnA/AC beads were cross-sectioned by using a scalpel. The obtained cross-sections and AC powder were gold coated and examined by MIRA 3 XMU Field Emission Scanning Electron Microscope (Tescan USA Inc., Cranberry Twp, PA)."

Results
In the line 245-247 the term “alcohol groups in alginate” is somehow not in accordance with modern chemical nomenclature. OH groups of alginate is more appropriate term.
We thank the Reviewer for the suggestion, which was adopted in the revised manuscript.

"In both AC and alginate spectra, there is a broad band at 3440 cm-1 which corresponds to O-H stretching vibrations in carboxylic groups, but also in OH groups of alginate or phenolic groups in AC. "

Reviewer D 
The paper deals with potential application of alginate-based system crosslinked with zinc ions in form of beads (with entrapped activated charcoal) that might be applicable as multifunctional wound dressing formulations. The release study (kinetics) and the antibacterial activity experiments were conducted following the standard procedures, and the obtained results were promising. However, after repeated readings, I would like to express my opinion on some specific points in the paper. First of all, the desorption of zinc ions allows the alginate residuals to penetrate the wound, which might act as additional contaminant. This means that, in general, the life of an alginate dressing is 3 days, although some dressings can be left in place for as long as 7 days. If the wound is highly exudative, the life of the dressing will be shortened. And if an alginate is being used for an infected wound, it should be changed frequently (this should be considered). Alginate dressings are an easy-to-use dressing choice for a variety of draining wounds, and the authors well addressed that, in general, alginates are contraindicated for dry wounds. On the other hand, the title seems to be to optimistic. The overall content of the paper, the shape of the investigated “dressing” structure and the type of the substrate/strain tested implies that the Manuscript title renaming is a must. The references are comprehensive but appear not to be up-to-date.
We thank the Reviewer for detailed examination of the manuscript and very useful suggestions. We agree with the comments. It should be noted that alginate is biocompatible and even if degraded it is not resorbable and not toxic. We have changed the title to clarify the point that the composite zinc-alginate hydrogels are aimed for potential use in primary wound dressings:
"Novel composite zinc-alginate hydrogels with activated charcoal aimed for potential applications in primary multifunctional wound dressings"

We have updated the references leaving just several old ones that demonstrate the use of Zn for a long time and the basic references regarding the BET analysis method.
The list the essential specific points:

1. How the size of beads affects the wound dressing structure properties, since these must be very small in size to please desired purpose. The size of 3.4 mm in diameter definitely does not meet the desired properties.

The selected hydrogel form that is a bead, was chosen as suitable to efficiently estimate the AC release kinetics while different hydrogel forms could be also produced by well-known techniques (extrusion, casting etc.). This is now clearly stated in the revised manuscript:
Results: 
“The spherical form was chosen in this work as suitable to straightforwardly determine AC release kinetics while different hydrogel shapes can be also produced such as fibers, sheets and films (Fig. 2S, Supplementary material) by well-known techniques.”

Discussion: 
“It should be added, that the composite ZnA/AC hydrogel could be produced in other forms such as fibers, films and sheets.”
All these forms are attractive for use in wound dressings of different shapes such as powders, fibrous mats, patches and films. In specific, in this study we have shown that the powder with ~3 mm beads will release ~50 % of AC in 2 days achieving strong antibacterial activity after 1 day. Therefore, the conditions for absorption of toxic substances on AC together with antibacterial effects are provided. Smaller particle diameter could be undesired with respect to wound cleaning since dressing changes, performed every 2-3 days should not cause any additional trauma to the patient. Smaller particles could be hard to eliminate from the wound tissue by simple wound washing, which is usually performed.
2. Also, in the title of the paper the authors stated “multifunctional wound dressings”…this implies that the tailored structure must be wound-shaped (semi-permeable) adhesive-bordered dressing structures. However, these systems, but really of a micron-sized beads, might be incorporated within some wound-shaped semi-permeable dressing systems (this might be good starting point).

We agree with the Reviewer that the final product, a wound dressing, has several layers - a primary and a secondary wound dressing. The primary wound dressing achieves one or more effects (e.g. absorption, antimicrobial activity, antiinflammatry, immuno-modulatory effects etc.) while the secondary wound dressing keeps in place the primary wound dressing and protects it from the external factors. The composites developed in this work are not final products and can be a part of a primary wound dressing that does not have any adhesive border (such as commercial powders or Ca-alginate patches or mats). In the case of powder, it could be directly applied to the wound, filling the wound shape and kept in place with a second layer. The title does not state that the nanocompostes are multifunctional wound dressings but that the nanocomposites can be used for potential applications in multifunctional wound dressings. The title is now clarified to stress that the hydrogels are aimed for potential use in primary wound dressings.
3. pH of the release medium affects crosslinking efficiency (Zn2+ ions used as crosslinking agent) and its release. The authors need to address the question how the prepared beads are applied as multifunctional wound dressings

We agree with the Reviewer that pH could affect alginate swelling and release kinetics. In this study we have not investigated the effects of pH, which is in wound exudates of chronic wounds between 7.15 – 8.9 (Gethin, 2007. The significance of surface pH in chronic wounds. Wounds UK 3(3), pp.52-56) while in the saline solution was 5.5. A sentence addressing this issue is added in the revised manuscript:
“It should be noted that pH of the saline solution used in this work was about 5.5 while in chronic wounds it is between 7.15 – 8.9 (Gethin G. The significance of surface pH in chronic wounds, Wounds UK. 2007; 3:52-56). Still, higher swelling degrees and faster drug release were observed in alkaline environments as compared to acidic conditions (Chuang J-J, Huang Y-Y, Lo S-H, Hsu T-F, Huang W-Y, Huang S-L, Lin Y-S. Effects of pH on the Shape of Alginate Particles and Its Release Behavior, International Journal of Polymer Science. 2017; Article ID 3902704, 9 pages. https://doi.org/10.1155/2017/3902704), so that even slightly higher release rates could be expected in the wound environment as compared to saline solution.” 
4. Is the concentration of Zn2+ ions enough to meet both criteria, crosslinking and antimicrobial threshold concentration, besides reaching equilibrium concentration quickly?

The hydrogels were sufficiently cross-linked with 1.8 % w/w of Zn[NO3]2 • 6H2O solution and contained about 64 µmol Zn2+ per gram of hydrogel wet weight. During 24 h in the tryptone soya broth the ZnA beads formed gelatinous fragments while ZnA/AC beads retained the shape due to the presence of AC while decreased in size. In potential applications, released amounts of Zn2+ and AC would be sufficient for envisioned effects (antibacterial, adsorption of toxins), while the wound area could be still probably easily cleaned. A sentence is added in the text:
Results:

"It could be assumed that in this case almost all Zn2+ was released into the broth since ZnA beads formed gelatinous fragments while ZnA/AC beads decreased in size."

Discussion:
"In the present study, the released Zn2+ concentration in the tryptone soya broth was probably even higher as assumed from the hydrogel appearance so it efficiently eradicated bacteria from the suspension."

5. The authors stated that the beads were washed in distilled water for several times. What was the pH of the distilled water used, since this might affect some weakening of the prepared beads due to the degradation caused by zinc ions leakage, even though the swelling of this kind of systems is very unlikely (which also causes low entrapment of AC in this case). 
The pH of the water was between 6 and 7, while all the analyses (i.e. zinc content, AC content, AC release) were performed after washing so that potential influences of washing were not included in the results.

Furthermore, the statement in lines 315-319 has to be double checked since the mentioned ion exchange affects the final beads appearance, and hence the beads might disintegrate due to the zinc ions leakage, and this is very likely to happen in acidic medium such is saline solution (the pH above pKa values of carboxylic groups in alginate). However, the hydrogel made is not suppose to be temperature sensitive system (regarding application temperature measurements).

We agree with the Reviewer that Zn release will definitely affect the bead structure and thus the size. However, in the present case, the saline solution was not changed during the release study so that the equilibrium of Zn2+ concentrations in the hydrogel and in the solution was established very quickly (in the 1st hour) and stayed constant during the experimentation period. The beads were significantly swollen as seen in the added Fig. 4S, Supplementary material but did not disintegrate. In the case of ZnA/AC beads disintegration was also prevented by AC, which additionally adsorbed and stabilized alginate chains. The Fig. 4S is added to the Supplementary material and a sentence is added to the revised manuscript explaining the experiment and the findings:
"Since the saline solution was not changed during the 5 day period, the beads did not further release Zn2+ and, although significantly swollen, retained the spherical shape (Fig. 3 and Fig. 4S, Supplementary material)."

Herewith, I also suggest the list of typos and minor changes:
1. Line 26: 0.5 % w/w of alginate I suppose it has to be 0.5 % w/v of alginate. Please correct this throughout the Manuscript (lines 126, 130, 134, 137, 152, 218, 219, 346, 361).
Due to high viscosity of the alginate solution all measurements were performed on the mass basis: "weight by weight" (w/w).
2. Line 26-27: with the aim at simultaneously releasing… Please, correct this throughout the Manuscript (i.e. lines 47, 94, 96, 109-110, 396).
We thank the Reviewer for this suggestion. Actually the word "aim" was overused in the text so that we have corrected the expression at some places while at the others replaced it by "goal", "intent", etc.
3. Line 52: patient her/himself.
We thank the Reviewer for the suggestion, which was adopted in the revised manuscript.
4. Lines 59-63 should be omitted, since authors did not perform any experiment related to the fungating wound treatment. This is not of a relevance for the very paper.
Malignant fungating wounds are a type of chronic wounds (as well as decubitus, arterial and venous ulcers, diabetic foot, etc; http://ordinacija.lekarinfo.com) that are bacterially infected, highly exuding and extremely malodorous (caused by bacterial infection in devitalized tissue within the wound). So our composite system that would simultaneously provide absorption of exudate by the hydrogel, controlled release of activated charcoal (AC) particles for malodor and toxin adsorption and release of Zn2+ for antimicrobial effects and healing enhancement would be attractive for treatment of these wounds, too. The sentence is clarified now that malignant fungating wounds are a type of chronic wounds:
“Chronic wounds such as malignant fungating wounds can produce large amounts of exudate, sometimes over a liter per day [7].”

5. Line 211: write in reverse order wavenumbers (4000-400 cm-1) .
We thank the Reviewer for the suggestion, which was adopted in the revised manuscript.
6. Please correct carbon to charcoal throughout the Manuscript.
We thank the Reviewer for the suggestion, which was adopted in the revised manuscript.
7. Lines 247-248: correction is requested to the sentence “…band at 2925 cm-1 and 2850 cm-1 originating from C-H groups.” to “…band at 2925 cm-1 and 2850 cm-1 originating from asymmetric and symmetric behavior of CH2 group.” 
We thank the Reviewer for the suggestion, which was adopted in the revised manuscript.
8. Lines 249-250: the whole sentence must be rewritten. Bands at 1630 cm-1 and 1600 cm-1 are related to C=O and C=C aromatic ring vibrations.
We thank the Reviewer for the suggestion, which was adopted in the revised manuscript.
9. Line 267-271: the authors need to state how the morphology was recorded.

Were the samples swollen (and in which medium) or just cross-sectioned in a dry state (if yes, state how)? Please explain.
We thank the Reviewer for the suggestion and we have explained cross-sectioning in the revised manuscript in Material and Method section:
“Randomly selected dry cross-sectioned ZnA and ZnA/AC beads were cross-sectioned by using a scalpel. The obtained cross-sections and AC powder were gold coated and examined by MIRA 3 XMU Field Emission Scanning Electron Microscope (Tescan USA Inc., Cranberry Twp, PA).”
10. Lines 369-370: despite Pearson’s theory, Zn is amphoteric element, but the statements in lines 374-375 are true.
We thank the Reviewer and agree with the comment. The statement was reproduced from the reference Madhava Rao M, Chandra Rao GP, Seshaiah K, Choudarz NV, Wang MC. Activated carbon from Ceiba pentandra hulls, an agricultural waste, as an adsorbent in the removal of lead and zinc from aqueous solutions, Waste Management. 2008; 28: 849-858. We have corrected the sentence as:
"Zn was reported to bind to functional groups containing sulfur such as S=O functional groups on the AC surface [43]."

Overall, the originality and the impact of the manuscript are enough to be published in Hemijska industrija. I hope I could help in some way to improve the Manuscript.
We thank the Reviewer for very useful comments and we believe that the manuscript is now significantly clarified and improved.
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