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PART 1 (Importance of the manuscript)

	
	Comments of the Reviewers
	Author’s Feedback

	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may
be required for this part.
	This manuscript proposes a machine-learning-assisted framework for interpreting AFM-derived nanomechanical data from supported lipid layers. The topic is timely because integrating artificial
intelligence with AFM analysis could improve
reproducibility, automate feature extraction, and reveal multidimensional relationships that are difficult to identify using conventional descriptors alone. The proposed workflow also highlights the potential application of explainable AI for mechanochemical interpretation, which is valuable for membrane biophysics and biomaterials research. However, the current manuscript mainly presents a conceptual analytical framework rather than a validated experimental study, and its scientific impact will depend on rigorous validation using real AFM datasets and reproducible benchmarking.
	



PART 2.1 (Objective Evaluation)

	
	Rating of the Reviewers
	Author’s Feedback
	(Revision of the Manuscript and
	

	
	
	Feedback of Authors are mandatory for Rating of 2 and 1)

	1. Is the title clear and appropriate for the study?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	5 (Excellent)
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	2. Is the abstract of the article comprehensive?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	3 (Satisfactory)
The abstract clearly describes the proposed framework but does not explicitly state that the reported performance values are illustrative rather than experimentally validated. This distinction should be made clear.
	

	3. Are the keywords appropriate and useful?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	5 (Excellent)
	

	4. Is the background information of the paper sufficient and well organized?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	4 (Good)
The introduction is well organized but relies heavily on a limited number of previous AFM studies by the same research group. More recent AI-AFM
literature should be incorporated.
	

	5. Are the research objectives/hypotheses clearly stated?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	5 (Excellent)
	

	6. Is the literature review relevant and up to date?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	3 (Satisfactory)
Several core ML references are classical textbooks, but recent studies (2022–2025) on AI-assisted AFM analysis and explainable AI in nanomechanics are largely missing.
	

	7. Is the research methodology appropriate for the study?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	3 (Satisfactory)
The proposed workflow is technically reasonable; however, essential implementation details (dataset size, feature engineering, hyperparameters, validation strategy, software environment) are absent.
	

	8. Were ethical issues properly addressed (if applicable)?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	Not answer
No ethical concerns identified.
	

	9. Are the results presented clearly?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	2 (Needs Improvement)
The Results section presents hypothetical values and illustrative performance metrics without actual experimental evidence. Results should either be validated experimentally or clearly identified as simulations/examples.
	

	10. Are tables and figures clear, relevant, and necessary?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	3 (Satisfactory)
Tables are understandable, but figures appear conceptual. Actual AFM images, SHAP plots, PCA plots, UMAP embeddings, and confusion matrices should be included.
	

	11. Does the discussion relate findings to existing literature?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	4 (Good)
Discussion is logical but largely speculative because no validated dataset is analyzed.
	

	12. Are the conclusions supported by the data?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	2 (Needs Improvement)
The conclusions extend beyond the available evidence because no real experimental validation is presented.
	

	13. Are the limitations of the study discussed?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor N/A = Not Applicable
	5 (Excellent)
The authors appropriately acknowledge several important limitations.
	

	14. Are the references relevant and sufficient (in number)?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor
N/A = Not Applicable
	3 (Satisfactory)
Additional recent literature on AI-assisted AFM, explainable machine learning, biomedical image analysis, and mechanobiology should be cited.
	

	15. Is the manuscript written in clear and understandable language?
Rating Scale:
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs
Improvement 1 = Poor
N/A = Not Applicable
	4 (Good)
Generally well written, although repetitive wording and inconsistent verb tense should be improved.
	



PART 2.2 (Subjective Evaluation)

	
	Reviewer’s comment
	Author’s Feedback
	(It is mandatory that authors
	

	
	
	should write his/her feedback here)

	Is the title of the article suitable?

If your answer is NO, please provide a brief, clear suggestion for improvement.
	Yes
	




	Is the abstract of the article comprehensive?
s
If your answer is NO, please provide a brief, clear suggestion for improvement.
	NO
Reviewer Comment: The abstract should explicitly indicate that the manuscript presents a proposed analytical framework rather than a fully validated machine-learning study. It should avoid implying that the reported classification performance has already been experimentally demonstrated.
	

	Is the manuscript scientifically correct?

If your answer is NO, please provide a brief, clear suggestion for improvement
.
	NO
Reviewer Comment: Although the proposed workflow is scientifically reasonable, the manuscript presents illustrative performance metrics (accuracy, F1-score, ROC-AUC, SHAP rankings, AI quality- control percentages, PCA/UMAP separation) as results without describing an actual dataset, experimental implementation, or model training. Scientific conclusions should be supported by real experimental evidence or the manuscript should be reformatted as a Perspective, Methodology, Protocol, or Concept paper.
	

	Are the references sufficient and recent?
(YES or NO)

If your answer is NO, please provide clear suggestion for improvement.
	NO
Reviewer Comment: Please include more recent publications (2022–2025) covering:
- AI-assisted AFM image analysis
- Deep learning for AFM force curves
- Explainable AI in nanomechanics
- Machine learning in biomembrane characterization
- Foundation models for scientific imaging
	

	Are there ethical issues in this manuscript?
(YES or NO)

(If yes, kindly please write down the ethical issues here in details)
	NO
The declaration regarding AI-assisted writing is appropriate.
	



Reviewer details:

. Le Ngoc Long, Tra Vinh University, Viet Nam
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