Editorial comments:

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

2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points.
The paragraph indentation has been changed to 0 for left and right, and line spacings are single. Further, a single line space between each step and substep and note in the protocol section has been added. The font is Calibri 12 points. 

3. Please define all abbreviations during the first-time use.
All abbreviations have been defined during the first use. 

4. Please make the title concise to reflect the technique being presented and remove any punctuation marks i.e., colons etc.
The title was changed to “An in vitro hemodynamic loop model to investigate the hemocytocompatibility and host cell activation of vascular medical devices“

5. JoVE policy states that the video narrative is objective and not biased towards a particular product featured in the video. The goal of this policy is to focus on the science rather than to present a technique as an advertisement for a specific item. To this end, we ask that you please reduce the number of instances of "Chandler Loop" within your text. The term can be introduced once or twice but use generic term throughout.
The authors agree with the editor and apologize for using the term Chandler Loop all over the manuscript. As the name of the model goes back to the researcher A.B. Chandler, it was not the author´s intention to present a technique as an advertisement for a specific item. We therefore removed the word Chandler Loop and replaced it with generic terms throughout the manuscript except for one sentence each in the introduction and discussion part. 

6. Please remove the Chandler Loop from the keywords.
The keyword “Chandler Loop” was removed. 

7. Please rephrase the Short Abstract/Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Presented here is a protocol …”
The short summary has been rephrased and is now within the word limit. 

8. Please ensure that the long Abstract is within 150-300-word limit and clearly states the goal of the protocol.
The long abstract was revised to clearly state the goal of the protocol and is within the word limit. 

9. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.”
The protocol section has been revised and is now written throughout in the imperative tense. All phrases as “could be”, “should be” etc. were removed and sentences were rephrased. Any text that could not be written in the imperative tense was added as a note. 

10. The Protocol should contain only action items that direct the reader to do something.
The protocol section has been revised and sections without action items have been removed. 

11. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step.
The protocol section has been revised and steps containing more than 3 action steps have been divided . 

12. Please ensure you answer the “how” question, i.e., how is the step performed?
The authors have revised the whole protocol section and are now confident that the “how” question is addressed in each step. 

13. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 pages or less 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.
The protocol was adjusted to fit inside the 10-page limit including all headings and spacing. Futhermore, 2.75 pages have been highlighted with yellow colour for video production. Headings and spacings included, the yellow highlighted text is now within the 2.75-page limit (121 lines max.). 

14. Please ensure the results are described in the context of the presented technique. Please ensure all figures are discussed in the Representative Results. However, for figures showing the experimental set-up, please reference them in the Protocol.
All figures are discussed in the representative results, and figure 1 parts showing the experimental setup were referenced in the protocol section. 

15. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
The authors would like to state that all figures submitted along with this manuscript are under the copyright of the corresponding author Max Wacker. No figures have been modified from other publications. 

16. As we are a methods journal, please ensure that the Discussion explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
The discussion has been revised and all issues raised by the editors (a-e) have been covered by the discussion. 

17. Please do not abbreviate the journal titles in the references section.
The journal titles have been written in full length in the reference section. 
18. Please submit each figure as a vector image file to ensure high resolution throughout production: (.psd, ai, .eps., .svg).
The images were submitted as .eps files.
Reviewers' comments:

Reviewer #1:

1. The authors indicate the flow velocity of 25 cm/s, however, shear rate and shear force are further dependent on the diameter of the tube, which is not indicated. The authors correctly mention, that calculation of shear forces and shear rate in Chandler loop is still not possible, however, they should provide references to the relevant literature.1-3 Even a vague estimation of the shear rate in this manuscript might be more informative than the indicated flow velocity.
1. Gardner R.A., An examination of the fluid mechanics and thrombus formation time parameters in a Chandler rotating loop system. J. Lab. Clin. Med. 84, 494-508 (1974).
2. Touma H., Sahin I., Gaamangwe T., Gorbet M.B., Peterson S.D., Numerical investigation of fluid flow in a chandler loop. J. Biomech. Eng. 136, (2014).
3. Gaamangwe T., Peterson S., Gorbet M., Investigating the Effect of Blood Sample Volume in the Chandler Loop Model: Theoretical and Experimental Analysis. Cardiovascular Engineering and Technology 5, 133-144 (2014).
The authors agree that indicating the wall shear stress would be interesting for the readers. We therefore estimated the wall shear stress, based on a model for laminar boundary layer (see discussion). This estimation would result in values between 0.01 and 22.00 pascal, depending on the distance tot he wall (1.00-0-0.01 mm). The references suggested by the reviewer were also implemented in the discussion part and the diameter of tubings were given (ID 5 mm). 

2. The authors state (as their ref [7]) that the tube diameter affects the activation processes in blood. It is more likely, that shear forces are the driving parameters. The authors should express it that way.
The authors agree with the reviewer and rephrased the sentence accordingly. 
3. In the introduction, line 101, the authors state that there is "no contact between blood and any other material except the material to be tested". This statement does not consider the interface with air (at the cross-sections of the loop and blood film at the loop surface), which has very high interface energy, leading to protein denaturation.4,5 The interface with air appears correctly in the discussion, but the sentence in the introduction should be adjusted.
4. Leiske D.L., Shieh I.C., Tse M.L., A Method To Measure Protein Unfolding at an Air-Liquid Interface. Langmuir 32, 9930-9937 (2016).
5. Maa Y.F., Hsu C.C., Protein denaturation by combined effect of shear and air-liquid interface. Biotechnol. Bioeng. 54, 503-512 (1997).
The authors agree with the reviewer. The sentence in the introduction has been changed accordingly. 

4. The authors mention roller pump systems as air-free systems. In this context also the ball-valve ('hemobile') system should be mentioned expressively.6
van Oeveren W., Tielliu I.F., de Hart J., Comparison of modified chandler, roller pump, and ball valve circulation models for in vitro testing in high blood flow conditions: application in thrombogenicity testing of different materials for vascular applications. Int J Biomater 2012, 673163 (2012).
The authors agree and the ball-valve system has been mentioned in the discussion part. 

5. The authors compare different tube materials. These materials have different gas permeability, as also mentioned by the authors in the discussion. Different CO2 permeability may also lead to different blood pH during incubation. As coagulation is highly sensitive to pH, a pH-shift may cause misleading results.7-9 The reviewer generally suggests incubation in a CO2 incubator and blood gas/pH validation aufter incubation.
7. Foley M.E., McNicol G.P., An in-vitro study of acidosis, platelet function, and perinatal cerebral intraventricular haemorrhage. Lancet 1, 1230-1232 (1977).
8. Engström M., Schött U., Romner B., Reinstrup P., Acidosis impairs the coagulation: A thromboelastographic study. J. Trauma 61, 624-628 (2006).
9. Dirkmann D., Hanke A.A., Gorlinger K., Peters J., Hypothermia and acidosis synergistically impair coagulation in human whole blood. Anesth. Analg. 106, 1627-1632 (2008).

The authors agree with the reviewer, that significant changes in blood pH can be the result of different gas permeabilities of the tested tubes, and incubation in a CO2 incubator and pH validation might help to further standardize this method. However, with this manuscript, it was the author’s intention to test the blood compatibility based on the natural properties of the materials that were tested under real life conditions, mimicking a clinical scenario of extracorporeal perfusion of blood under room air. We thank the reviewer for this comment and implemented this issue further in the discussion part of the manuscript, including the references given by the reviewer and giving suggestions for future improvements of the presented model by incubation in a CO2 chamber. 

6. Method Section 2: Authors indicate the length of the tube, but not its diameter. Without this information, blood volume and rotation speed are useless data. (The value 5mm appears only in the materials list)
The information of the inner diameter has been added. 

7. Method 1.6: "collect blood in a beaker glass" - Glass is highly activating and used by some groups as the positive control.10
10. Streller U., Sperling C., Hübner J., Hanke R., Werner C., Design and evaluation of novel blood incubation systems for in vitro hemocompatibility assessment of planar solid surfaces. J. Biomed. Mater. Res. B Appl. Biomater. 66B, 379-390 (2003).
The authors agree with the reviewer, that glass is potentially highly activating the coagulatory system, as demonstrated by Streller et al. However, in this manuscript, the results clearly show that incubation in a beaker glass did not lead to activation of the plasma or cellular components of the coagulatory system. Therefore, the authors did not change the protocol, but mentioned this issue in the discussion part of the manuscript. 

8. Method Section 1: Heparin: Is there any preference for unfractionated or low molecular weight heparin?
We normally work with unfractionated heparin, because the monitoring of heparinization is possible if needed in other setups by measuring the activated clotting time. The information that the heparin used in this study was unfractionaed heparin has been added to the manuscript in the respective part of the method section. 

9. Method section 6: The authors obviously do not describe an Enzyme Linked Immunosorbent Assay (ELISA), as stated in 6.2. - The fHb kit is not mentioned in the equipment list.
The authors apologize for this mistake. The method part has been changed accordingly. Here, only the fHb reagent is necessary, and indeed, no kit is needed. The fHb reagent has been added to the materials list. 

10. Abstract: The statement "is a reproducible method" appears better as a conclusive than as an introductory statement.
The authors agree and the abstract has been changed accordingly. 

11. The stent is not further specified, whether bare-metal or drug-eluting stent.
The terms "polyPVC", "hepPVC", PVC do not appear in this form in the materials table.
The authors added the information on the stent material in the introduction and further specified the acronyms polyPVC, hepPVC and PVC in the materials table. 

12. Line 436f: The label 'FMO-CD41' appears twice.
The second appearing FMO-CD41 was a typo error instead of FMO-CD162, which was used for the leukocyte integrin panel. We thank the reviewer for pinpointing this error. 
Reviewer #2:
1. The procedure for blood collection is carefully described (1.5) and it is mentioned that the blood donors should not be on medication. However, it should be emphasized that this also includes NSAID and that medication should have been withdrawn for at least 10 days (=the normal life span of platelets in the circulation).
The respective information has been added in the method section. 

2. I do not agree that it is preferred to use the same donor when testing different devices. Obviously different compounds (devices, tubings etc) should be tested together simultaneously as is done in this paper, but testing should then be repeated using blood from different donors. The reason for this is that the plasma cascade systems differ also between healthy individuals, so information obtained from more than one donor will give more realistic information about the response during the intended use (i.e, during medical treatment).
We completely agree with the reviewer concerning the investigation on different donors, due to their differences in the plasma cascade system. However, in this study, we are evaluating these medical devices for the first time and therefore as a first step procedure we expected different outcomes while compare the different types of medical devices. To ensure the fact that the differences in the result outcome are mainly due to the devices and not due to the donor sample, we have utilized the blood samples from a same donor and thereby kept one parameter as constant (i.e., blood samples from the same donor, in this case). Henceforth, we believed that the differences in the outcome are mainly mediated by the devices. Thereafter, as a next step procedure and in the subsequent future studies, we will definitely consider to evaluate different donors on the investigative medical devices that exhibited a best outcome from this study. Therefore, we changed the “Note” paragraph under 1.5 respectively.  
For the experiments I wonder why the rather high concentration of heparin (1.5 IU/ml) and the long incubation time (3h) were chosen. It is possible to get a more sensitive system by lowering both parameters.
Although we might achieve more sensitive system by reducing both the parameters, we have selected the parameters with respect to heparin concentration of 1.5 IU/ml and time point that was based on our own very recently accepted article, where the hemocompatibilities of different donor samples with different types of in-house vascular prosthesis have been evaluated. Here, a constant heparin concentration of 1.5 IU/ml was used to curtail the inherent variability in coagulation capacity from different donors. Here, we tested different heparin concentrations from 0.5-1,0 IU/ml and found that sometimes clotting occurred even in the 1.0 IU/ml group, but 1.5 IU/ml seemed to be the lowest concentration to provide a proper heparinization (see image, white arrows indicating thrombi). We therefore adapted the same heparin concentration for the current study.
0.5 IU/ml
1.0 IU/ml
1.5 IU/ml

However, we took away the word “moderate” in the context with heparin concentration of 1.5IU/ml in the main text. Furthermore, the time (in hours) was also selected based on our very recently accepted article, where we used the time points 2 and 4 hrs to evaluate the hemocompatibilities, where we observed no obvious changes in 2 hrs but could observe concrete changes at 4hrs. Therefore, our recently accepted study remained as a base to select a time-point of 3 hrs as we hoped to visualize any obvious changes with the blood to the materials that are being currently tested in this study. This study will soon be published in PLOS ONE (title: In vitro hemo- and cytocompatibility of bacterial nanocelluose small diameter vascular grafts: Impact of fabrication and surface characteristics.).

4. Please state the recommended brand of the heparin since preparations differ in function.
The brand of the heparin has been added in the method section and is also available in the materials list. 

5. It is stated that the blood is pooled in a glass beaker prior to the experiment (1.6, 2.2.11) and after termination (3.3). Glass is a very potent activator of coagulation and platelets so I suggest to use vials of inert polymers such as polypropylene. This protocol should also give a recommended time frame between drawing the blood and starting the experiment. In our lab we aim at 5 min in order to minimize preactivation of the blood.
The authors agree with the reviewer, that glass is a potent activator of coagulation and platelets, as this issue was raised by the second reviewer. However, as presented in this manuscript, the authors did not see excessive activation of the coagulatory system for both plasma and cellular components, as well as complement activation compared to baseline levels, indicating that the collection in a beaker glass did not lead to activation. But, as this issue might be important for others reading the manuscript, the authors implemented a paragraph on this issue in the discussion. 

6. The original reference describing the CHC corline should be given since this surface is distinct from other heparin surfaces (Larm, et al Biomaterials Medical Devices, and Artificial Organs, 1983; 11:2-3, 161-173. Furthermore, the intert CHC-surface was utilized to optimize and characterize different parameters (incubation time, size of air bubble in the loop etc) in a Chandler loop system (Gong, et al. J Clin Immunol, 1996; 16 (4) 222), which should also be included in the reference list.
The authors agree with the reviewer that the original references regarding the CHC surface should be given in the manuscript. The references were added to the introduction part. 

7. I don't understand the rationale for pooling the blood from duplicate samples instead of running the analyses in parallel (3.3). Multiple analyses will give more information about the accuracy of the loop model and the analytical techniques.
Yes, we do agree with the reviewer that running the analysis in parallel would give accuracy of the loop. But, we have pooled the samples for two main reasons: (i) we intend, mainly, to save the plasma samples by pooling them and running the samples in duplicates as we had to measure 5 different analytes using ELISA, the technique that consumes quite some volume of the samples. Moreover, we also have saved some plasma, if any repetitions were  required; (ii) during the statistics, the data are normally represented as mean value (averaged) of a respective group. Henceforth, we had pooled the samples that were already averaged even before the commencement of measurements, which were again run in duplicates. 

8. Why is citrate and not EDTA used to prepare the blood for FACS analysis after termination of the experiment? I would assume that it would save some time to use EDTA for both cell counting and preparation of the FACS samples. Also, it is easy (and much cheaper) to prepare a stock solution of EDTA (0.2M, titrated to pH 7.4) and add directly to the blood after finishing the experiment.
For many years, citrate was used as anticoagulant for platelet based research and is therefore preferred by most investigators undertaking platelet studies. This was the main reason for us to choose citrate as anticoagulant of choice for FACS studies, involving platelets. Moreover, EDTA is known to induce platelet activation by influencing the platelet membrane dynamics and since platelet remains to be one of the main target cell population in our current study, we used citrate. 
Handling of plasma samples, especially when measuring products of cascade system activation markers such as FPA and sC5b-9 (7, 8) as is done here is of utmost importance. Rapid freezing at -80°C (3.6.5) is mandatory but the condition for thawing is equally important. Quick thawing in a 37°C water bath and immediate transfer to ice (containing some water) to lower the temperature. Information should be added.
The authors agree with the reviewer on this issue. The respective information has been added as a note. 

10. Figs 2, 3, 4: please indicate the numbers of experiments since this will give indication of the accuracy of the methods. Also, state in the legends to Figs 6, 7, 8 which is the selected "representative plot" which is presented in each figure. Presumably the one with the highest bar. In these figures I assume that the bars are from single measurements but it should be pointed out.
The number of experiments has been added to the figure legends of figure 2,3 and 4 (N=1). Here, we would like to state that each loop was already run in duplicates, thus, the pooled blood is already a duplicate. 
Furthermore, the information on the selected representative FACS plot has been given in each figure. Since the complete FACS gating strategies were optimized with the baseline parameter where the cell population is very distinct and clear, we have used the baseline of donor blood as representative FACS plots.  The reviewer is correct, the bars are from single measurements. This has been included in the figure legend. 

11. At the end of the discussion (line 625) it is appropriate to cite Nordling et al, J. Vis. Exp. (93), e52112 (2014).
The authors thank the reviewer for suggesting this interesting study. We therefore added it as a reference at the end of the discussion. 
12. TNF-alfa is today only called TNF.
TNF-α was changed to only TNF all over the manuscript. 

13. Please check the cross-references to the numbered sections, there are some inconsistencies, in particular on page 4 (lower part).
The authors apologize for the mistakes. All cross references have been checked. 

3. Line 294: the word "of" is repeated.
The duplicate has been removed. 
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