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Answers to the editorial comments regarding manuscript JoVE53061R2 

"Minced tissue in compressed collagen- a cell containing bio-transplant for single-staged reconstructive repairs"
The authors would like to thank the editors and reviewers for the comments given and hope you find our improvements suitable for accepting the manuscript for publication in JoVE. Changes in the manuscript have been high-lighted in grey. 
Editorial comments:
1. 4.1.5 - All action items need to be in the imperative tense. 

Author response: All action items have been rewritten in imperative tense in the protocol. 

2. Please keep the editorial comments from your previous revisions in mind as you revise your manuscript to address peer review comments. For instance, if formatting or other changes were made, commercial language was removed, etc., please maintain these overall manuscript changes. 

Author response: Previous editorial comments have been taken in account when re-writing the manuscript. 

3. Please take this opportunity to thoroughly proofread your manuscript to ensure that there are no spelling or grammar issues. Your JoVE editor will not copy-edit your manuscript and any errors in your submitted revision may be present in the published version. 

Author response: Proofreading has been made.
4. If your figures and tables are original and not published previously, please ignore this comment. For figures and tables that have been published before, please include phrases such as “Re-print with permission from (reference#)” or “Modified from..” etc. And please send a copy of the re-print permission for JoVE’s record keeping purposes. 

Author response: No figures or tables have been published previously.
* JoVE reference format requires that DOIs are included, when available, for all references listed in the article. This is helpful for readers to locate the included references and obtain more information. Please note that often DOIs are not listed with PubMed abstracts and as such, may not be properly included when citing directly from PubMed. In these cases, please manually include DOIs in reference information.

Author response: DOIs have been included in all references besides ref 4 (web page) and ref 9 (DOI not found). For ref 9 instead we added the Accession No. from Ovid.
Reviewers' comments:
Reviewer #2: 
The data presented in vitro shows epithelial development which is good. But in vivo data is a significant lack - indicating that this is the authors next step would be good. Editors Note:We do not require in depth or novel results for publication in JoVE, only representative results that demonstrate the efficacy of the protocol. However, please ensure that all claims made throughout the manuscript are supported by either results or references to published works. 
Author response: An additional paragraph has been added under Discussion that further emphasizes the limits of the study and future steps needed to evaluate long-term in vivo results. (Page 13, 3rd paragraph).
As an alternative, the authors suggest that only the pre-operative in vitro part of the technique is presented in this publication. By these means only the “making of the autograft” and the histology after in vitro culturing would be described.  
What is missing is a description of how the material would cope immediately post implantation where inflammation and re-modelling will severely degrade the collagen portion of the implant. The survival of the implant would be prey to a a failure to vascularise and integrate - the fate of the scaffold material would be the basis if its own invivo study to show whether its degradation causes delamination or if encapsualtion ould lead to failure.

Author response: Collagen has been used for surgical reconstructive surgery for long time and is known to degrade as new granulation tissue is being formed (ref 15). This is also what we experience from our on-going in vivo studies.  A new reference has been added in addition to a paragraph in Discussions. (Page 12, 3rd paragraph, ref 15)
Additionally, the tissues being investigated are required to be water impermeable barriers and some indication of whether this will be the case from insertion. Some indication of the differing need of bladder and skin would be useful - 

Author response:  Water impermeability is not expected before a confluent multilayered urothelium has been developed. The autograft has not been constructed to be water impermeable per se but rather it should permit diffusion of water and nutrition. During the time for take and healing, the bladder will be off-loaded with an indwelling catheter. This has further elaborated in a new paragraph in Discussions. (Page 11 and 12, last and 1st paragraph, ref 19)
Regarding the motive to study both bladder and skin in this context has been further discussed in Discussions. (Page 1, 2nd paragraph in Discussions)
Minor Concerns:
A minor quibble is the use of 'transplant' - suggesting donor tissue. I think autograft better describes the material being produced.

Author response: The authors agree that the use of autograft is appropriate in this context and changes have been made accordingly throughout the manuscript.
(Changes highlighted in grey throughout the manuscript)
Reviewer #3: 
Major Concerns:
In order to have the approach standardized and become applicable as routine approved protocol, some basic approaches should be taken. Answers to the following question might help to address the fundamental characterization means and criteria needed to have the article qualified for publication.

* What are the physical properties (density, mesh size, fiber thickness, mechanical strength, wet-ability and elasticity) of the electrospun mat of PLGA scaffold?

Author response: The physical properties of the polymer inside the collagen sheets can be regulated. Depending on which polymer you use you can change its properties. Our polymer of choice has been a PLGA, but we have also used PCL. The properties of these polymers have been investigated in previous papers (ref. 11,16). This matter has been further elucidated in the text (page 12, 2nd paragraph).
* What is the actual amount, concentration and/or ratio of collagen with respect the desired area of formed mold?

Author response: 1ml/cm2 collagen before plastic compression. Concentration of collagen before plastic compression is 2.06 mg/mL protein in 0.6% acetic acid. This information has been added accordingly in the protocol (Page 7, paragraph 3.1.3).
How was the interlink of collagen sheets by means of PLGA characterized? How much is the risk of having the collagen sheets separated from each other leaving the cells accumulated between two permeable and non-stable sheets?

Author response: The interlink is described in references 11 and 16 for PCL and PLGA, respectively. You have to handle the edges of the autograft carefully not to separate the collagen from the polymer during surgery, but after suturing to the bladder wall is complete the sheets will be harder to separate. Further details regarding the suturing technique has been added (page 12, paragraph 5).
How strong the sheets are held together?
Author response: The construct allows mechanical handling and careful surgery. In our in vitro studies and preliminary in vivo studies, were the transplant is sutured subcutaneously, we have not seen delamination between the sheets. 

How long does it take for the PLGA in the sandwich to be degraded? Is it long enough to have cells interwoven the sheets together? 

Author response: The degradation of PLGA will be over several months, to give the cells more than enough time. In this context we want a slow degradation in order to procure regeneration and maturation of innervation, new smooth muscle tissue and extra cellular matrix including collagens in the bladder wall. Even here the degradation of the polymer can be regulated depending on which polymer you use and with what density and thickness. Further details have been added accordingly (page 12, 2nd paragraph).
What are the values (v/v, w/w, w (g)/area (cm2), ...) of the ratio of minced tissue to the collagen gel?

Author response: The ratio used for expansion has been 1:6, i.e. 1 cm2 of mucosa or epidermis for 6 cm2 of scaffold. Please see paragraph 3.1.5, page 7. 

How much is the water permeability of the patches ready to be sutured into the pig bladder? 

Author response: The collagen and polymer will need to be permeable for nutrients and waste to pass to and from the cells. Depending on the plastic compression, different permeability constants will be achieved. In our case a permeability constant of 0.034 is expected according to previous studies (Serposhan et al, 2010). In a clinical setting we would need to keep the bladder empty with catheters for approximately 1-2 weeks, to give the urothelium time to build a layer of epithelium and make the patch un-permeable before starting to use the bladder. (pages 12 and 13, last and first paragraph).
How are the mechanical strength, elasticity and stretchability of the graft? What were the means of characterisation?

Author response: Please see previous studies for tensile strength (ref 11 and 16). Elasticity for PLGA was 81 % elongation at break, but this can of course be regulated depending on which polymer you use.
* Although the cells look to have been arranged in the grafts of skin and bladder models similar to the native ones, to some extent, morphologically, how comparable they are in terms of their function as skin and urothelium ?
Author response: As for other tissue engineered cell constructs, these questions can only be answered after long-term in vivo studies. We are currently performing in vivo studies and data collection and interpretations are ongoing. However, the answers to these questions are outside the range of the present study protocol.  (Page 13, paragraph 3)
Minor Concerns:
* The individual sheets and constituents shown in the Figure 4 should be marked.

Possible means to address the angiogenisis, innervation and changes in the matrix may be elaborated. 

Author response: Figure 4 has been up-dated accordingly. The cartoon aims to describe the method of construction and preparation of the composite autograft for transplantation. In vivo changes, such as tissue regeneration and matrix degradation is therefore not included. 
However, if possible we would like to include an animated cartoon that also demonstrates the anticipated angiogenesis, innervation and matrix degradation over time. 
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