Response to Reviewers
Editorial comments: 
	Editorial Comment
	Response

	Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.
	We thank the editor for another opportunity to review our manuscript. We have made small grammatical changes and corrected our use of abbreviations to ensure that they are defined in first use.

	Please revise the following lines to avoid overlap with previously published work: 258-259
	We thank the editor for noticing this overlap and have changed Figure 3 caption to read as follows:

“Dialysis removes organic solvent, which solidifies polymersome membranes and decreases polymersome diameter, as demonstrated for PEG-PLA based polymersomes. Figure adapted from pre-print21.”

	Please rephrase the Summary to be between 10-50 words. It now contains 51 words.
	We have cut one word from our summary, which now reads as follows:

“Polymersomes are self-assembled polymeric vesicles that form in spherical shapes to minimize Gibb’s Free Energy. In the case of drug delivery, more elongated structures are beneficial. This protocol establishes methods to create more rod-like polymersomes, with elongated aspect ratios, using salt to induce osmotic pressure and reduce internal vesicle volumes.”

	Please rephrase the Abstract be between 150 and 300 words. It now contains 149 words.
	We have added 6 words to our abstract to ensure that it is the appropriate length. It now reads as follows:

“Polymersomes are membrane-bound, bilayer vesicles created from amphiphilic block copolymers that can encapsulate both hydrophobic and hydrophilic payloads for drug delivery applications. Despite their promise, polymersomes are limited in application due to their spherical shape, which is not readily taken up by cells, as demonstrated by solid nanoparticle scientists. This article describes a salt-based method for increasing the aspect ratios of spherical polyethylene glycol (PEG)- based polymersomes. This method can elongate polymersomes and ultimately control their final shape by adding sodium chloride in post-formation dialysis. Salt concentration can be varied, as described in this method, based on the hydrophobicity of the block copolymer being used as the base for the polymersome and the target shape. Elongated nanoparticles have the potential to better target endothelium in larger diameter blood vessels, like veins, where margination is observed. This protocol can expand therapeutic nanoparticle applications by utilizing elongation techniques in tandem with the dual-loading, long-circulating benefits of polymersomes.” 

	JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript (text, figure legends, figures) and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: a Malvern ZetaSizer Nano; ZetaSizer software; HT7830 Transmission Electron Microscope; Float-a-Lyzer dialysis; Hitachi h7600 Transmission Electron Microscope etc
	We thank the editor for noticing this oversight. We have gone through and removed company names throughout the document.

	Please revise the text, especially in the protocol, and also in Table 1 to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
	We thank the reviewer for the opportunity to correct this wording. We aren’t seeing personal pronouns in table 1 but have made corrections throughout the document (Lines 77, 129, 186, 237, 255, 293).

	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.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
	Step 1.6.1 now reads “Optimize TEM and SEM protocols based on the equipment available. Representative results were obtained 120 kV in the TEM5.0 kV in the SEM.”

Step 1.6.2 now reads “If polymersomes are not visible using EM, apply uranyl acetate as a background stain.”

Step 4.1.1 now reads “If polymersomes are not visible using EM, apply uranyl acetate as a background stain.”






	Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step. Please retain the imperative tense that you have applied.
	Step 1.2 has been adjusted to read as follows:

1.1. “While the polyester is dissolving in organic solvent, set up the solvent injection apparatus according to Figure 1. 
1.1.1. Place a stir plate directly below the vertical syringe pump. Place a 5mL glass vial with 1 mL of Type II deionized water and a miniature stir bar on the stir plate. 
1.1.2. Adjust the syringe pump's height to allow for the tip of the needle to be fully inside of Type II deionized water. 
1.1.3. Set infusion rate of the syringe pump to 5 μL/min.
Note: If a small volume syringe pump is used, the adapter with the syringe can be set up on a ring stand. If a large volume syringe pump is used, the pump can be placed vertically on a lab jack to adjust the height.

Step 1.3 has been adjusted to read as follows:

1.1. Perform solvent injection method by drawing the organic solvent and polyester solution into a 27-gauge needle with a ½” needle length. 
1.1.1. Place the needle into the syringe pump and make sure it is entirely secure. Adjust the pusher block to touch the syringe plunger's end. 
1.1.2. Start the stir plate so that the water is spinning at 100 RPM, and then start the syringe pump.


	1.2: Type II deionized water; if this is a grade that is specifically produced by a water purification system available in your lab, can you replace it with a more generic description of what is acceptable for use in the protocol and would be available in most laboratories (along with necessary words of caution and notes).
	Type II deionized water is produced by a water purification system in my lab. However, these are standard pieces of equipment in a wet lab working on products intended to be placed into the body. Type II water has a specific resistivity and conductivity that should be understood. Because Type II deionized water is a generic wet lab term, I’m not quite sure how to best proceed with regards to making this more generic.

	1.3: Do you stir at any specific speed?
	We thank the editor for noticing this oversight. We have changed the protocol to identify the speed used of 100 RPM.

	1.6.1.: If you do not provide all relevant details for TEM and SEM here, please add references where they have been described.
	We thank the editor for giving us the opportunity to correct this. We have added the following note:

Note: Details on TEM and SEM imaging for shape modulation of polyester-based polymersomes can be found at source 14. Information on electron microscopy techniques for soft nanoparticles is detailed in Characterization of Nanoparticles Intended for Drug Delivery16.

	After including a one line space between each protocol step, highlight up to 3 pages of protocol text for inclusion in the protocol section of the video. This will clarify what needs to be filmed.
	We have added the requested highlighting.

	Please include a title and a description of each figure and/or table.
	Title and description for all figures and tables is found in section labeled “FIGURE AND TABLE LEGENDS”, beginning at line 255.

	Please double-check all figures, e.g., include spaces between numbers and units, e.g., 100 mM, not 100mM; NaCl, not Nacl; initial, not initial.
	[bookmark: _GoBack]We have changed Figure 4 to have appropriate spacing. 

All other figures and tables have the appropriate spacing.

	Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend.
	All scale bars and provided and legible in the original figures submitted.

	Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source (italics). Volume (bold) (Issue), FirstPage–LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references. Please do not abbreviate journal names; use title case for all journal names.
	The references are now formatted appropriately, with full journal names.

	Please sort the Materials Table alphabetically by the name of the material.
	The Materials Table has been appropriately sorted and is reattached to this submission.




Reviewer #1: 
Manuscript Summary:
The aim of the study was to present a salt-based method for increasing the aspect ratios of spherical poly(ethylene glycol)-based polymersomes. Protocol can elongate polymersomes and ultimately control their final shape by adding sodium chloride in post-formation dialysis, which can expand the use of therapeutic nanoparticle. The manuscript is well written but contains spelling and typing mistakes (some highlighted below)", which should be corrected.

	Reviewer Comment
	Response

	Line 34, 91-92: "polyethylene glycol": should be "poly(ethylene glycol)". The IUPAC nomenclature should be used for polymer names. Parentheses are used when the monomer name consists of two or more words. Please correct throughout the text.
	We thank the reviewer for noticing this oversight. We have corrected line 34, where poly(ethylene glycol) is first defined and ensured that it is used as its acronym PEG throughout the document.

	Line 71: "PLA"; Please explain all abbreviations in place of the first use.
	We have corrected this error, now on line 73 after other editorial changes.

	Line 73, 101, 155: There is missing space between the numerical values and unit symbols, except for degrees for the angle (Table 1), where there should be no space according SI. Please correct throughout the text.
	We thank the reviewer for noting these missing spaces. We have made the correction for line 73 (now line 75), line 101 (now line 102), and line 155 (now line 168). We scanned the text for any other locations where there may be a similar error and noted this error in figure 4 as well. Table 1 has been adjusted and resubmitted.

	Line 118, 192, etc.: "polydispersity index (PDI)"; IUPAC has deprecated the use of the term polydispersity index, having replaced it with the term dispersity, represented by the symbol ĐM. Please correct throughout the text.
	We thank the reviewer for alerting us to the IUPAC change in notation. However, we are not referring to polymer dispersity here. In this case, polydispersity index is the appropriate term, as it is the term used to describe the various sizes of nanoparticles present in solution. This is a standard term used in nanomedicine regarding nanoparticle characterization.

	Line 202: "PEGPLA" missing hyphen.
	We thank the reviewer for noticing this oversight. We have made the appropriate change (now on line 216/217).

	Line 221, etc.: "ΔPDI"; I understand that the authors meant changes in dispersity. Please explain and correct (also please correct figure 4).
	We appreciate the reviewers remark but have chosen to maintain PDI in this case, as this is the standard for nanoparticle characterization. We did clarify the use of ΔPDI to ensure that the interpretation was clearly change in polydispersity index by adding the phase “change in PDI (ΔPDI)” to line 235.

	Table 1 and Table 2 are unreadable in the format provided. Please correct.
	We thank the reviewer for this remark, but are slightly confused, as our documents appear to be very clearly legible in both word and pdf format.

	FIGURE AND TABLE: Authors should decide whether the figure caption should be spelled in the same way as in a regular sentence, or in a proper name with capital letter. I think the spelling should be like a normal sentence. Please correct.
	We thank the reviewer for this remark and have changed all figure titles to normal sentence capitalization.




Reviewer #2: 
Manuscript Summary:
This manuscript summarized a method to induce and characterize shape changes in PEG-based polymersomes. The authors describe protocols of the salt-based method, introduced by L'Amorreaux, which creates an osmotic pressure gradient to drive shape change. The tuning shape of polymersomes is of great interest for drug delivery applications. This manuscript will be beneficial to Jove Readers. However, the results seem not controllable and not predictable, which raises concerns about the meaningfulness of this method.

	Reviewer Comment
	Response

	TEM images are not clear to see the shape changes of polymersomes.
	We thank the reviewer for this remark and agree that it may be hard to distinguish the variety of shapes in each of the TEM images. In response, we made a change to Figure 5. We added a colored key for each of the major shapes being formed and provided arrows that are the same color as the key to allow for better visualization. (example – stomatocytes are red in the key and red arrows are used in the TEM images to identify the formation of stomatocytes). We have also changed the figure caption to read as follows.

Figure 5. Sample TEM images of shape modulated PEG-PLA polymersomes after being dialyzed against 0, 50, 100, and 200 mM NaCl. In order to aid in the visualization of shapes formed through salt dialysis, a key is provided at the top of the figure, denoting potential shapes of spheres (purple), rods (green), prolates (orange), and stomatocytes (red). As is usual for self-assembled systems, a variety of shapes and sizes are formed. Before salt dialysis, spheres are consistently observed. The use of 50 mM and 100 mM sodium chloride gradients leads to a wide variety of shapes, including stomatocytes (50 and 100 mM), rods (50 mM), spheres (100 mM) and prolates (100 mM) denoted by arrows colored according to the key provided. Finally, the use of 200 mM sodium chloride gradients leads to the formation of mainly prolate shapes, with some stomatocytes.

	The changes in PDI need to be explained further in more detail about how to interpret the result in terms of particle shape changes (i.e. correlation of PDI and scatters' shape).
	We agree with the reviewer that having a specific correlation between change in PDI and shape would be extremely helpful. Unfortunately, this is not yet something that has been directly identified in any case for nanoparticles; this does not have a direct correlation even for solid nanoparticles due to the dynamic light scattering technique used. 

In the document, we have clarified that an increase in PDI indicates a shift from spherical to non-spherical, but not a direct indication of shape. We added the sentence below to our discussion.

“. It has been noted that an increase in PDI denotes a shift from spherical to non-spherical particles32, but a direct correlation between ΔPDI and specific shape has not yet been identified.”

	Can you discuss if this method is also applicable for different types of vesicles, such as not PEG-based polymersomes, polyelectrolyte LbL capsules, liposomes, or hybrid vesicles?
	We thank the reviewer for this question and agree that this discussion is significant. This method has not been demonstrated to be applicable for other types of systems, which makes this statement difficult. Recently, techniques used to modulate PEG-based polymersomes have been reviewed elsewhere. To address this concern, we have added the following sentence to our discussion.

“This method has only been applied to modulating the shape of the two polyester block copolymers that form polymersomes presented in this paper (PEG-PLA and PEG-PLGA). Other types of PEG-based polymersome systems have been altered for shape via other salt gradients or solvent gradients, which are reviewed elsewhere33,  though there has not been much study into shape modulation of non-PEG based polymersome systems.”




