Response to Reviewer Comments for
Microbial Cellulose Spheres Encapsulate Solid Materials

By Bitterman, et al.
Submitted to Journal of Visualized Experiments

We would like to thank the editor and reviewers for their comments and corrections to this manuscript. We have thoroughly reviewed the comments and incorporated them into the revised version of our document. 

Editor:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

The authors have proof-read and fixed all spelling and grammatical errors to the best of our abilities.


2. Please define all abbreviations before use. E.g. don’t use “BC” before defining it “Bacterial Cellulose (BC)” (Lines 32, 48, etc.), Line 225: TGA, etc.

We believe that we had defined bacterial cellulose as BC in the summary and thermal gravimetric analysis in the abstract. After further consideration, we agreed that BC should also be defined in the abstract and the following change was made (lines 31-32):
“Bacterial cellulose (BC) spheres have been increasingly researched since the popularization of BC as a novel material.”

The authors also decided to define “rpm” as rotations per minute in step 2.5 of the protocol:
“set the speed to 125 rotations per minute (rpm).”


3. In line 51-52, use “Symbiotic Culture Of Bacteria and Yeast…SCOBY”.

Thank you for this suggestion. The authors agree that capitalizing those letters make the acronym easier to understand. The same edit was made in step 1.1 of the protocol.


4. Please highlight up to 3 pages of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.

The authors thank the editor for this reminder and have highlighted the most essential steps of the protocol.

5. Please avoid the use of personal pronouns (we, our) in the protocol. E.g. Line 111.

Verbiage updated to avoid personal pronouns. For example, step 1.1:
”One can be purchased from Cultures for Health.”

For example, step 3.2:
“Appropriate solids include biochar (260 ± 140 µm), mine waste (350 ± 140 µm), and polystyrene microbeads (3 µm) and data for these materials are outlined in the Representative Results section.”


6. Line 110: What quantity of SCOBY is used?

The authors thank the reviewer for their interest and agree that information is pertinent for the protocol. Typically, SCOBY starter cultures come as a dehydrated cylindrical mat about 1 cm thick. The amount used is usually around 50 g. The text was updated in step 1.1 to clarify:
“Obtain a starter culture of bacterial cellulose, approximately 50 g, in the form of a Symbiotic Culture Of Bacteria and Yeast (SCOBY).”


7. Line 112: Covered with?

Various materials may be used to cover the SCOBY containing beaker. However, we have updated that sentence in step 1.1 and included the material we use, which is a paper towel.


8. Line 131: What strainer is used? Mesh size?

To separate the liquid from the SCOBY mats, it is acceptable to use gloved hands. A strainer with a particular mesh size is not used. The sentence has been revised to make the directions clearer in step 1.6.1:
“Using gloved hands to hold back the SCOBY mats, drain the liquid from the hotel…”


9. Line 162: What do you mean by “acceptable temperature”?

The authors thank the editor for pointing out the ambiguity in this phrase. An acceptable temperature is room temperature, which can be roughly anywhere from 18 – 27 °C. The wording has been updated to reduce confusion and a more specific temperature range is included in step 2.4:
“Once the liquid temperature is at room temperature (20 – 25 °C), add…”


10. Line 171: How should the spheres be removed? How should they be stored (dry/in liquid media etc.)?

The authors have not experimented with the best methods for sphere storage. We believe that was not within the scope of our project. Spheres are isolated by gently decanting the liquid. Spheres can then be gently poured into the container of choice. We have reworded those steps in the protocol to reduce confusion. For example, step 2.6:
“Once the spheres have formed, they can be gently poured from the flask and analyzed by the researcher, disposed of, or used in a way not outlined in this paper.”

For example, step 3.3:
“…particles for analysis, disposal, or a different use.”


11. Line 179: What do you mean by “mine waste”? Please provide more details.

The authors thank the editor for pointing out our oversight in not clearly describing mine waste. A brief description of the mine waste is included in the materials table. This explains where the mine waste was sampled from and the most common elements in the sample. We have also included a reference to the materials table for those interested in knowing the specifics of all solid materials used for the encapsulation study. Step 3.2 has been modified to say: 
“Please see the attached materials table for further descriptions of biochar, mine waste, and microbeads.”

	Below is the relevant entry in the Materials Table:
[image: ]
 


12. Line 187-192: Please move this to the figure legends section.

This figure description was moved to the appropriate section.


13. Figure 1: Consider using the same terms in the description and the labels E.g. “hotel” is used in the protocol (line 127), but “stock culture” is used in the figure label. Do they both refer to the same thing?

Verbiage was updated in step 1.5 of the protocol to avoid confusion:
“This vessel is commonly referred to as stock culture or a hotel.”


14. Please provide the relevant details for TGA in the materials table.

The authors thank the editor for pointing out this oversight. The materials table has been updated with the ramp rate, maximum temperature, and gas flowrate of the thermal gravimetric analyses.




Reviewer 1
Comments:
The manuscript describes a motivation and protocol for producing spheres of bacterial cellulose in a mixed culture. The spheres are developed and tested as an encapsulant for dispersed particles like biochar. The work is clear, well-motivated, and adds to the active area of BC production with a new, practical technique. I recommend the work be published after minor revisions to address some of the below questions.

The authors thank the reviewer for their summary of the manuscript and detailed comments. We appreciate your interest in this research. We have addressed each of your questions to the best of our ability.


1. The particles, like biochar, are added after 3 days of sphere growth. Does this mean that if you were to cut the spheres in half the particles would only be present a certain radial distance into the sphere? Is this a specification that can be designed into the process?

It is very likely that the reviewer is correct and particles may only be distributed towards the outer perimeter of the sphere. Our work in this area is ongoing, and we decided not to include a method for sphere visualization in this manuscript.

2. The procedure for removal of stray BC mass from the walls of the vial could be clearer. Is there a criterion for differentiating between spheres of certain sizes and random masses?

The authors thank the reviewer for this insight and agreed to change the protocol to better describe the method of removing irregular BC shapes. There is no quantitative criterion for deciding which masses of BC to remove; rather it is up to the experimenter to qualitatively choose which non-spherical shapes they do not want. The note after step 2.5 of the protocol has been edited to give researchers an idea of which BC masses to remove (lines 184-187):
“NOTE: If irregular shapes form in the flask contents or if cellulose clumps stick to the walls of the flask, they should be removed to prevent further irregular BC masses from forming. Tweezers are a good instrument for removing unwanted BC masses, including thin strings, rings, tubular shapes, and other clearly non-spherical shapes.”


3. The protocol calls for careful removal of the product spheres at the end of the process. This needs more elaboration. Are the spheres vulnerable to destruction or damage due to fragility or is there another aspect that requires care? Thinking in terms of scale-up, would filtration or other flow process cause problems?

The authors thank the reviewer for their interest and advice on sphere removal. As mentioned in response to editorial comment #10 above, the removal and storage of spheres was not a focus of our research, but we agree that is pertinent information for future research and potential commercialization. BC spheres are somewhat fragile and their structures are affected when in contact with dry materials, such as kim-wipes. Quantifying structural properties of the spheres is a part of our future research. 


Reviewer 2
Comments:
The paper can be considered to review again after carefully concerning my comments as follows.

The authors thank the reviewer for the comments and have implemented most of the suggested changes. We are grateful for the interesting references and have incorporated some into the introduction.  The formatting of the document was left unchanged, as the current order is prescribed by the journal to focus on the method described by the protocol.
 
1. The English should be revised by an native English.

Thank you for this comment. The manuscript has been revised by English speakers.


2. The order of manuscript is also not following the standard order. The good order should be: abstract, introduction, experimental, results and discussion. Please revised it.

The authors thank the reviewer for this observation and understand that the journal format is not standard. Please note that we have followed the prescribed JoVE template.


3. In Creation and Maintenance of Bacterial Cellulose Starter Culture do you think the yeast can be died by hot water?

To clarify, creating the bacterial cellulose starter culture does not involve yeast being directly added to hot water. Rather, yeast and bacteria are present in the SCOBY mat and exposing those organisms to hot water could potentially kill them. The authors think that yes, the yeast can be killed by hot water.


4. The introduction section should be enriched by citing some refs:
https://doi.org/10.1016/j.polymertesting.2017.05.013
https://doi.org/10.1007/s00289-017-2162-4
https://doi.org/10.1080/09276440.2019.1680205
https://doi.org/10.3390/ma12091407

The authors would like to thank the reviewer for sharing additional interesting research on bacterial cellulose. Our research was not focused on the addition of BC to other materials, but we have added two of the noted references to the introduction to portray the growing interest in the field of biomaterials and BC’s advantages (lines 76-80):
“Studies have also explored the beneficial effects of using BC to produce improved biocomposites. Using epoxy-resin as a base, researchers have showed that the addition of BC improves material characteristics like fatigue life, fracture toughness, and tensile and flexural strength9, 10. As shown by past and current research, many are interested in commercializing BC use.”


5. The conclusion should be added.

The authors thank the reviewer for their insight. Please note that the journal does not request a conclusion section.


6. The chemical structure and crystal phase of BC should be studied by FTIR, NMR, AND XRD

The authors thank the reviewer for this comment and agree that the chemical structure and crystal phase of BC is relevant information. Structural characteristics of spheres will be a part of or future research. One group has studied the structure of BC membranes and a reference to that characterization has been added to the introduction (lines 73-76): 
“Holland et al. have studied the crystallinity and chemical structure of BC using X-ray diffraction and Fourier transform infrared spectroscopy8. We assume BC capsules will exhibit similar characteristics and will investigate structural properties with future research.

Reviewer 3
Comments:
Dear authors, the manuscript entitled "Microbial Cellulose Spheres Encapsulate Solid Materials" present simple study on well known method of BC spheres production in shaking cultures of symbiotic culture of bacteria and yeast. The research can by published in JoVE however before should be improved.

The authors thank the reviewer for the taking the time to review our work so carefully. We sincerely appreciate your comments and suggestions, most of which we gladly incorporated into the paper. You will find our detailed response below.


Major concerns:
1. Line 53-54. The sentence seems to be an aim of study that should be placed on the end of introduction. Authors should avoid inserting this kind of sentence in the middle region of introduction.

The authors thank the reviewer for this observation and agree that the sentences in that section needed editing to make more sense in that region of the introduction (lines 52-57): 
“Brewing kombucha relies on a Symbiotic Culture Of Bacteria and Yeast, more commonly known as a SCOBY. Using this symbiotic culture of organisms, a similar technique is employed to create BC spheres. This biomaterial may be employed to help…”


2. Line 62; Bacterial cellulose offers an advantage over synthetic cellulose because……... What exactly authors means in terms of synthetic cellulose? Probably authors means about plant cellulose which purification process is much more complicated than purification of BC. Please correct it.

The authors would like to express much gratitude to the reviewer for pointing out the confusion in this sentence.  We believe this information is not relevant for the scope of this study and this sentence has been removed.


3. Line 85-86; …BC sphere CRF's could limit eutrophication,… Could Authors more clearly write how BC spheres can be applied in the process of water eutrophication reduction? The cost of this technology could be a first limitation of proposed idea.

[bookmark: _Hlk62469145]The authors made this claim with reference to using the BC spheres as a method of encapsulating fertilizers to, potentially, lower their release rate. A lower release rate would allow crops sufficient time to uptake the fertilizer and prevent excess runoff into bodies of water. We agree that this technology might be difficult to scale up, but similar slow release fertilizers have been prepared and piloted using polymer coatings. The BC coating would have the advantage of also adding carbon to the soil. Parts of this explanation has been inserted in the introduction of the text to better explain to readers how BC spheres can limit eutrophication (lines 95-99):
“Adapting BC into a fertilizer coating may further improve CRF technologies. By lowering fertilizer release rate, crops will have sufficient time to uptake the fertilizer and prevent excess runoff into bodies of water, thereby reducing eutrophication and unoxygenated zones. Similar slow-release fertilizers have been prepared and piloted using polymer coatings20.”  


4. Line 72; Other publications….. could be replaced by Many researchers

Verbiage has been updated.


5. Line 74; Much of this research could be replaced by; Many or a lot of research

The authors thank the reviewer for their input on the grammatical structure of this sentence. After some discussion, we have agreed that the current wording is clear and concise as is.


6. Line 80-82. The sentence is not clear. Please simplify it.

The authors agree with the reviewer that this sentence needed to be simplified. The sentence in the introduction has been changed it for clarification (lines 89-93):
“Bacterial cellulose may work as a favorable encapsulating material for CRF’s. Fertilizers may leach out of BC membranes or discharge as BC biodegrades15, 16. BC’s high water swelling capacity can also act as a beneficial soil amendment17–19 because both fertilizer nutrients and moisture may release into the ground through application of BC spheres.”


7. Line 197; The standard deviation tends to increase with time… The standard deviation is not a factor but is used for expression of population diversity. This sentence should be removed and replaced by more precise finding that with the age of the SCOBY culture, the variation in the amount and morphology of obtained BC spheres increased.

The authors thank the reviewer for their comment and agree that this interpretation needed to be removed. After a closer look at Figure 2 showing the growth of sphere diameters, we have decided the variations in mean diameter were not significant enough to claim that they increased uniformly with time.


8. Line 212; were plain BC.., better use; non-modified

The authors thank the reviewer for pointing out the poor wording here. After some discussion have agreed that writing “BC” implies it was not modified. “Plain” has been removed.


9. Line 276; If the organisms are exposed to high heat….. replace by; If the organisms are exposed to high temperatures.

Verbiage has been updated.


10. Line 277. Authors wrote "The temperature of the room in which the flask is shaking also affects sphere growth. Shaking at room temperatures over 30 °C causes irregular BC shapes to form (Fig.4A)". The room temperature in scientific reports it is a range between 20-25°C. Moreover Authors wrote that the "temperatures ranging from 22-24°C". Could Authors indicate exact conditions under which the culture was carried out in terms of temperature?

The authors agree that the differences in temperature ranges introduce ambiguity into the text. With the means available to us, it was not possible to control the temperature range more precisely than what is shown in the data or continually record the temperature. The sentence in line 304: “Shaking at room temperatures over 30 °C causes irregular BC shapes to form (Fig. 4A).” was included because of the journal’s request to discuss what could go wrong if certain protocol steps are not followed. In general, we perform all experiments at room temperature. For clarity, we changed all the temperature ranges to 20 – 25 °C. 


11. Line from 269 to 290 is not a discussion. This section needs more references and comparison of obtained results with discoveries earlier reported by other researchers.

The authors thank the reviewer for their input and agree that the discussion needed more references. The JoVE manuscript template requests discussion of the following items: “critical steps in the protocol, modifications and troubleshooting of the method, limitations of the method, the significance of the method with respect to existing/alternative methods, and future applications or directions of the method”. Since this paragraph discusses critical steps in the protocol, we have decided to keep it in the manuscript, but with more references added. 
For example, lines 299-300:
“The temperature of the room in which the flask is shaking also affects sphere growth3, 28, 29.”

For example, lines 304-305:
“Different culture conditions affect the success of BC sphere production, as also shown by Hu and Catchmark4”

For example, lines 305-306:
“The presence of baffles accelerated sphere development compared to smooth-walled flasks6.”

For example, lines 313-315:
“Speeds of 125, 140, and 150 rpm produce spheres but have variance in sphere size, number, and shape, as reported previously6, 29.”

For example, lines 316-317:
“As a BC formation process, agitated culture is preferable to static culture, as previously stated2.”

For example, line 325:
“This is beneficial because of BC’s environmentally friendly material properties29, 31.”

For examples, lines 326-327:
“Although BC is an interesting and potentially valuable biomaterial, there are still challenges for its widespread use as previous studies indicate18, 32.

For example, lines 328-329:
“Tubular and strand-like structures sometimes form in the media2, 18, 32s.”


Minor Concerns:
Please consult the style of manuscript with colleagues that have experience in scientific reports writing.

The authors thank the reviewer for their observation. We understand that the journal format is unique and emphasizes focus on methods of the research. Our document, as written, attempts to follow the unique format of this publication. 
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Mine waste Collected from Butte, MT: 46.001978,-112.582465. 

Mine waste contains soil and metals originating 

from past copper mining. Mn, Si, Ca, Al, and Fe 

were the five most prevalent elements measured 

in the mine waste through x-ray diffraction.


