Response to Reviewers
Manuscript: Evaluation of Dropwise and Roller Mixing Approaches for the Scale-Up of Chitosan Nanoparticle Production
We sincerely thank the reviewers for their careful evaluation of the manuscript and for their constructive comments and suggestions. The comments have been considered carefully and addressed in the revised manuscript. The detailed responses and corresponding revisions are presented below.
Reviewer #1
Comment 1 
	Reviewer comment: While the manuscript addresses a practically relevant question (transferring a laboratory-scale chitosan nanoparticle (CNP) ionic gelation protocol to larger batch volumes) the novelty of the work is not clearly established. Comparing dropwise addition against roller mixing is a straightforward parameter variation rather than a methodological or mechanistic advance, and the manuscript does not sufficiently differentiate its contribution from prior scale-up studies already cited (e.g., static mixer approaches, ref. 6). The authors should more explicitly articulate what is new here, whether it is the specific mixing strategy, the process-parameter insight, or the application context, and position it more sharply against existing scale-up literature.

	Response: The present study was not intended to propose a novel scale-up technology or provide a mechanistic advance in CNP synthesis. Rather, it represents an initial, application-driven laboratory-scale feasibility study undertaken to determine whether an established small-volume CNP formulation could be prepared at a substantially increased volume while maintaining the original formulation parameters and retaining nanoscale particle characteristics. The practical motivation arose from the need to prepare larger quantities of CNP for subsequent field evaluation. Two simple preparation approaches were compared: conventional dropwise addition and direct combination followed by roller mixing. The latter was explored as a less manually intensive preparation approach rather than as a newly developed mixing technology. The Introduction and Discussion have been revised to make this application context clearer. 



Comment 2 
	Reviewer comment: The scale of "scale-up" claimed is also questionable. The study increases batch volume from 0.85 mL to 48.45 mL, which, while a 57-fold increase in relative terms, remains at a bench/laboratory scale in absolute terms. For an industrial or even pilot-scale application, batch volumes on the order of liters or tens of liters would typically be the relevant benchmark. The manuscript should temper its scale-up claims accordingly, or explicitly frame this as an early feasibility step toward industrial translation rather than implying broader manufacturing relevance. A brief discussion of what would be required to bridge this gap (e.g., continuous-flow or static-mixer systems referenced in the introduction) would strengthen the paper's positioning.

	Response: We agree that the increase from 0.85 to 48.45 mL, although representing an approximately 57-fold increase in preparation volume, remains at the laboratory scale and should not be interpreted as pilot- or industrial-scale production. The practical objective was to determine whether the established 0.85 mL CNP formulation could be prepared at a substantially increased laboratory volume while maintaining the original chitosan and TPP concentrations, chitosan-to-TPP ratio, and nanoscale particle characteristics. This increase was undertaken to facilitate preparation of larger quantities of CNP required for subsequent field evaluation rather than to demonstrate industrial-scale production. The manuscript has therefore been revised throughout to describe the work more precisely as a preliminary laboratory-scale scale-up and an initial feasibility step toward the preparation of larger CNP volumes.




Comment 3 
	Reviewer comment: A more fundamental concern is that the manuscript does not provide direct confirmation of CNP formation. Particle size, PDI, and zeta potential from DLS are reported, but DLS alone cannot confirm nanoparticle identity or the occurrence of ionic crosslinking between chitosan and TPP, these are indirect, size-based measurements that could also be produced by other colloidal species or aggregates. The authors should include complementary characterization to substantiate that CNPs were indeed formed, such as FTIR or SEM/EDX.

I recommend the authors include at least one form of chemical confirmation (FTIR) and morphological data (TEM/SEM) before the findings can be considered conclusive, and revise the novelty statement and scale-up framing to more accurately reflect the scope and significance of the study.

	Response: We agree that DLS provides information on hydrodynamic particle size and size distribution but does not, by itself, provide direct morphological evidence of nanoparticle formation or chemical evidence of the interactions associated with ionic crosslinking between chitosan and TPP.

In the original submission, the scope of characterisation was intentionally limited because this conference paper was designed as a preliminary laboratory-scale feasibility study focusing specifically on changes in particle size, PDI, and zeta potential following an increase in preparation volume. More comprehensive characterisation, including morphological analysis, had initially been reserved for a subsequent full-length publication incorporating additional physicochemical characterisation.

Nevertheless, in response to the reviewer’s concern, we have strengthened the revised manuscript by including complementary characterisation data. FTIR data from the established laboratory-scale CNP formulation have been included as supporting evidence of the characteristic interactions associated with chitosan–TPP ionic gelation. We have also included representative TEM images of the small-volume and increased-volume preparations to provide direct morphological evidence of nanosized particles.



Reviewer #2
Comment 1 
	Reviewer comment: The authors should provide more details on the scale-up methodology, including the TPP addition rate, mixing conditions, and number of independent batches.

	Response: The Methods section has been revised to clarify the preparation procedures and number of independent batches. 



Comment 2 
	Reviewer comment: The basis for comparing the dropwise and roller-mixing approaches should also be clarified, as the two methods differ not only in mixing method but also in solution addition mode.

	Response: We agree that the two approaches differ not only in the subsequent mixing process but also in the mode by which chitosan and TPP are brought into contact. The terminology in the manuscript has therefore been revised from “mixing approaches” to “preparation approaches” where appropriate. The conventional approach involved gradual addition of TPP to chitosan, whereas in the roller-mixing approach the required volumes of chitosan and TPP were combined directly before roller mixing. The manuscript has also been revised to clarify that observed differences in particle characteristics cannot be attributed solely to roller mixing, as solution addition mode and mixing conditions were not evaluated independently.



Comment 3 
	Reviewer comment: The interpretation of the observed particle-size differences should be presented more cautiously, as the underlying mixing and crosslinking mechanisms were not directly characterised.

	Response: We agree and have revised the Discussion accordingly. The smaller particle size observed with the roller-mixing preparation is now discussed cautiously as potentially reflecting the combined effects of solution addition mode and subsequent mixing conditions on local chitosan-TPP interactions. Because these factors were not independently evaluated and the underlying mixing and crosslinking mechanisms were not directly characterised, the revised manuscript does not assign the observed particle-size difference to a specific mechanism. The interpretation is now limited to the experimental observation that the roller-mixing preparation produced smaller particles that remained within the nanoscale range and exhibited a low PDI.



Comment 4 
	Reviewer comment: The manuscript would also benefit from additional morphological characterisation, such as SEM or TEM, to verify the particle morphology and provide supporting evidence for the formation of nanosized chitosan particles.

	Response: Morphological characterisation had initially been reserved for a subsequent full-length study incorporating more comprehensive physicochemical characterisation, as the present conference paper was intended to focus on preliminary feasibility of increasing the CNP preparation volume. Nevertheless, we agree that morphological evidence strengthens the present findings. Representative TEM images of the small-volume preparation and increased-volume preparations have therefore been included in the revised manuscript to complement the DLS measurements and provide supporting morphological evidence of nanosized particles. 



Comment 5 
	Reviewer comment: The authors should also clarify that DLS measurements represent hydrodynamic particle size and provide sufficient details on DLS sample preparation and measurement conditions.

	Response: The Methods section has been revised to provide additional details on sample preparation and measurement conditions for DLS. The Discussion section has been revised to clarify that particle sizes determined by DLS represent hydrodynamic particle diameters. 



Comment 6 
	Reviewer comment: Finally, claims regarding scalability should be appropriately framed as preliminary scale-up feasibility rather than validated large-scale production.

	Response: The manuscript has been revised throughout to consistently frame the work as a preliminary laboratory-scale scale-up feasibility study. The increase from 0.85 to 48.45 mL is now explicitly described as an approximately 57-fold increase in preparation volume that remains at laboratory scale. 



