Dear Editor,

We thank you and the reviewers for very useful comments/edits that have improved our manuscript significantly. We have addressed each of the reviewer comments thoroughly, as shown below:

Reviewer #1: 

1. Line 2: Please change the paper title to "Rapid Manufacturing of Thin Soft Pneumatic Actuators and Robots" as the current title suggests too much generality.

We have changed the title accordingly.

2. Line 36: Please define the term "form factor" (e.g., in dashes) or just use "ultrathin" instead.

We have changed the text to “ultrathin”.

3. Lines 38/39: The sentence "Next, the parameters of the laser cutter machine will be optimized to result in the maximum burst pressure of a rectangular balloon." is logically not quite correct. I would rather say: "Next, the parameters of the laser cutter machine will be optimized to produce a rectangular balloon with maximum burst pressure."

We have changed the text accordingly.

4. Lines 44/45: Please change "Conventional fabrication method of soft pneumatic actuators..." to "Conventional fabrication method of thin soft pneumatic actuators...".

This text is specific to non-thin actuators and therefore should not be changed.

5. Here also a general aspect, which also arises in the introduction section: The comparison of the presented method with the classical casting method gives the impression that the manufactured actuators are comparable in their mechanical behavior. Is this really the case? I would assume that the more massive cast actuators can transmit much greater forces. This compensates for the disadvantage of more complex production with the advantage of better mechanical properties.

The review is correct, that non-thin actuators are inherently stronger, and therefore the text has been modified to address this fact, by adding the text “(albeit stronger)”.
Introduction:
6. Line 54: Please change "ultrathin (~70 μm) pneumatic actuators [1]." to "ultrathin (~70 μm) pneumatic actuators of thermoplastic polyurethane (TPU) [1]", as the abbreviation TPU is later used in the protocol, bus was nowhere defined in the main text.

We have changed the text accordingly.

7. Line 59: Please change "of soft pneumatic actuators" to "of thin soft pneumatic actuators".

We have changed the text accordingly.

8. Line 61: To "very challenging due to low resolution of 3D printed molds": There are, however, 3D printers on the market that can produce even nanosized molds with high resolution, see https://www.nanoscribe.com/en/.

Nanoscribe is small in all dimensions and can’t practically fabricate large area actuators with thin form factors. Also, Nanoscribe is not a conventional manufacturing method as described in our text.

9. Line 77: Please change "thin form factors" to "small form factors" and also define this term.

The term does refer to thin, and not small, since they can be large areas. We have modified the text to define this term as, ”(i.e., large areas with small thickness)”.

10. Line 78: Please change "Niiyama et al. has" to "Niiyama et al. have".

We have changed the text accordingly.

11. Lines 83/84: Please change "relatively large volume [1]. Thus, limiting their" to "relatively large volume, thus limiting their", as the second sentence doesn't have a predicate.

We have changed the text accordingly.

Protocol:
12. Line 90: I would suggest changing the title to "Smoothing the TPU sheets by heat pressing" as the current title doesn't describe the purpose of the step.

We have changed the text accordingly.

13. Line 92: One can also use a laser cutter to exactly cut the TPU layers, if necessary.

We have added the laser cutter as another method for cutting the TPU layers.

14. Line 96: Please change "sensitive resistor using" to "sensitive resistor later to be used in the heat press using".

We have changed the text accordingly.

15. Line 104: There is an error in °F.

We have fixed the error.

16. Line 109: I would suggest changing the title to "Finding the optimal laser parameters" as the current title is logically not correct.

We have changed the text accordingly.

17. Line 115: How is the fluid dispenser connected to the balloon and how does the connection seal? Maybe, refer to step 4?

We have referred to step 4 accordingly.

18. Line 120: Please change "parameter" to "parameters".

We have changed the text accordingly.

19. Line 123: I would suggest changing the title to "Fabricating the actuators by laser cutting/welding".

We have changed the text accordingly.

20. Line 124: is the specification of the CAD software really necessary?

We have changed the text to a generic CAD term.

21. Line 126: Do you mean "line width"?

We have updated the text to explain the need for this step.

22. Line 136: Please change "pattern" to "actuator pattern".

We have changed the text accordingly.

23. Line 142: Here, you write that the laser is run again, but the laser hasn't been run yet; it was only focused.

The laser has been run using the parameters in step 3.11. Step 3.13 has been updated to clarify this fact.

24. Lines 142/145: The middle lines in the actuator design are welded and the outer contour is cut out. This is not clear in the description. This also applies to finding the optimal laser cutting parameters.

There is no separate welding condition. We have updated the text in 3.15 to be consistent.

25. To steps 3.11, 3.14, and 3.15: If you define the laser cutter parameters here, why should the reader identify them in step 2 in the first place?

These are representative numbers for our exact system. We have provided this text to clarify this fact, “(these parameters work for our system, but depending on your laser power and system, it may need to be changed)”.

26. Line 158: Please change "over inflation" to "overinflation".

We have changed the text accordingly.

27. Line 161: Please change "using" to "use".

We have changed the text accordingly.

28. Line 185: Please delete the "and".

We have changed the text accordingly.

29. Line 199: Please change "will be" to "was".

We have changed the text accordingly.

30. Lines 198-200: See comment 24.

There is no difference between cutting and welding. The term edges has been removed to avoid confusion.

31. Line 208: Please change "is cut" to "was cut".

We have changed the text accordingly.

32. Line 209: Please change "steel needle" to "steel needle (Fig. 4B)".

We have changed the text accordingly.

33. Line 211: Please change "(Loctite 409)" to "(Loctite 409), Fig. 4C".

We have changed the text accordingly.

34. Line 212: Please change "(Fig. 4)" to "(Fig. 4D)".

We have changed the text accordingly.

35. Lines 240-242: Please reformulate this description as it grammatically incorrect.

We have changed the text to the following, “Figure 4. Needle Connection. Images depicting the steps for connecting a blunt needle (A) to a balloon actuator using glue (B) as an adhesive. The needle is inserted into the narrow end of the actuator, which is opened using scissors (C), and sealed with PTFE tape (D).”.

36. Line 265: Please change "requires" to "require".

We have changed the text accordingly.

37. Line 276: Please change "used actuators" to "used as actuators".

We have changed the text accordingly.

38. Line 278: Please delete the comma.

The comma has been deleted.

Reviewer #2:
Manuscript Summary:
This method article is an extension of the author's previous paper. The manuscript demonstrate the method of rapidly manufacturing thermoplastic polyurethane soft pneumatic actuators in detail.

Minor Concerns:
1. Since the linear pattern of 8 lines are stressed in the Representative Result section and in Figure 2, the reviewer suggests that the author should clearly demonstrate this pattern in the fabricated actuator in Figure 3B.

[bookmark: _GoBack]Figure 3 has been updated to include the described linear pattern.

2. The descriptions in several steps in the Protocol section need to be expressed more clearly. The commercial information of the force sensor in 1.5 and 1.6 should be sufficiently referenced in the Table of Materials and Reagents. The thickness of the silicone layer should be clearly stated.

The details of the force sensor have been added to the Table of Materials and the thickness of the silicone layer has been clarified, as (~3 mm thick) in step 1.6.

Reviewer #3: 
This work presents a method to rapid Manufacture of soft pneumatic actuators and robots with a thin form factor using a laser cutter machine to weld/cut. This manuscript is suitable for this journal. But before publication, there is something need to be modified.

1. During the process of heat pressing, were the TPU films stamped by the heat press? Or they were just flattened. That should be clarified to avoid the confusion from readers.

The title of this section has been updated to, “1. Smoothing the TPU sheets by heat pressing”, in order to avoid confusion.

2. During the process of Laser Cutting the TPU sheets, were the films cut first or welded first? And when were they cut or welded? These information should be provided to help reader to understand the aims and details of the process.

There are no separate cutting and welding steps. We have updated the document with consistent terminology to clarify this. In addition, we now specifically state this fact in the Representative Results section, “It should be noted that the laser cutter always is simultaneously cutting and welding the TPU, the cutting and welding are not done in separate steps or achieved by different settings.” 

3. Except for the bending pattern, are there some other deformation patterns, such as spiral, twist or axial contraction, realizable in this method? If yes, these designs are suggested to be included in this manuscript.

There are several other deformations that are achievable by changing the cutting pattern. Those have been shown in a previous publication and are cited accordingly, “(various patterns can be seen in reference [1])”.

4. The output force of the actuator is also a significantly important property for soft actuators. But in the part of characterization of the soft actuators, only the deflection of the actuator was measured. The authors need characterize the output force/moment under different pressure and deflection conditions to give readers more information about the performance of the actuator presented in this work.

The performance of these actuators has been thoroughly characterized in reference [1]. For convenience of the reader, we add this information to this manuscript to give some context for the force of these thin actuators, “(as compared to those previously characterized in Fig S6 of [1], showing forces up to 0.1 N)”.

5. In this manuscript, it was mentioned that a swimming robot, comprised from four legs where each leg consists from two types of bending actuators is fabricated just in few minutes with the method shown in this work. However, there is no other information provided about the swimming robot. More detail information is suggested to be added in this manuscript.

The details of the swimming robot are described in our previous manuscript, but clarified with this added text, “as previously demonstrated [1]”.
