Review Form 3

	

	Journal Name:
	Asian Journal of Research and Reviews in Physics 

	Manuscript Number:
	Ms_AJR2P_153328

	Title of the Manuscript: 
	Numerical Simulation of Laser-Induced Thermal Therapy for Superficial Tumors Using COMSOL Multiphysics

	Type of the Article
	


	PART  1: Comments



	
	Reviewer’s comment

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	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 paper represents an important contribution to open science for showing a reproducible computational framework to simulating laser-induced thermal therapy in the superficial tumors with COMSOL Multiphysics. The incorporation of the multilayer skin geometry, tissue-specific optical and thermal parameters, and the parametric sensitivity analysis provides accurate predictions of therapeutic temperature distributions and safety margins to plan and optimize preclinical treatments. These results support the idea that tumor hyperthermia can be performed in a selective fashion without damage of well-encapsulated healthy tissue, by means of meticulously adjusted laser parameters, underpinning the clinical impact of physics-based modeling in minimally invasive oncology. In conclusion, the study contributes to the present understanding of potential treatment design by connecting theoretical bioheat transfer modeling to applied therapy and provides a platform for patient-specific and EMAP-verified therapy in future.


	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	Yes
	

	Is the manuscript scientifically, correct? Please write here.
	Yes
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Yes
	

	Is the language/English quality of the article suitable for scholarly communications?


	Yes, The language used in manuscript is clear and professional English that are apropriate for academic communication with only minor edition required.


	

	Optional/General comments


	Need to revise the article with following points: - 
Although the manuscript describes a well-organized computational framework, additional evidences either from experimental or clinical studies are required to demonstrate the predictive power of these simulation results and their translational value.
The model uses a 2D axisymmetric geometry with uniform and non-temperature-sensitive tissue properties; the assumptions need to be discussed more extensively, including an explanation of how they potentially influence thermal accuracy in actual biological tissues.
One of the improvements that could potentially be added is a quantitative damage model like an Arrhenius injury integral, which might relate temperature fields as simulated directly to necrosis or therapeutic effectiveness better than just temperature thresholds.
Further clarification of border conditions, laser beam characterization and parameter selection from the literature are necessary in order to enhance reproducibility and methodological transparency.
While useful, the parametric sensitivity analysis should be complemented with a statistical or uncertainty analysis to assess the robustness of the conclusions to physiologic variability.
Figures depicting temperature distribution and temporal behavior of various treatments would benefit from indelible scale bars, annotations, and comparison metrics to facilitate interpretation by biomedical scientists or clinicians.
The discussion part should discuss more critically the present results with earlier computational or clinical studies of the laser-therapy to better compare and position the contribution of this work within literature.
The quality of language is in general acceptable, although proofreading to avoid minor grammar mistakes and improve the clarity of sentences in technical descriptions is suggested.
The research shows selective tumour heating up to ca 48 °C at a laser intensity of 3 W/cm² for 50 s but we cannot have confidence in the predictive accuracy of the reported ∼87 % hyperthermic tumour volume and ∼18 % ablation region as there is no experimental or clinically validation.
The numerical model possesses limitation in itself as it is assumed from geometry 2D axisymmetric with a tumor radius of 0.2 cm inside a skin domain of size 1.0 cm × 0.3 cm; these dimensional simplifications effect on realistic 3D heat diffusion and vascular heterogeneity needs a critical quantification.
The model is based on temperature thresholds (42–45 °C hyperthermia, >45 °C ablation) and does not include a time-dependant Arrhenius damage integral to connect simulated exposure duration (20–60 s) with resulting tissue necrosis.
However, justification of the parameters needs to be improved, especially for such values as blood perfusion rates (0.005–0.009 s⁻¹), absorption coefficients (150–350 m⁻¹) and convective boundary conditions (10 W/m²·K and 22 °C ambient) in order to ensure physiological realism and reproducibility.
The sensitivity analysis demonstrates that tumour temperature changes from 43.1°C to 53.5°C, as the radiant exposure increases from 1.5W/cm² to 4.5W/cm², however is not considering any uncertainty or statistical variability related to tissue property dispersion.
Mesh independence is achieved using 2138 elements and 3.5 W/cm²) might raise safety issues and comparison with clinical thresholds of thermal injury should be extended to define therapeutic margins better.
In summary, the simulation framework is well-founded on technical principles but could be further enhanced by integrating experimental validation, 3D modeling and damage kinetics to provide a clear added value in terms of scientific rigour and translational potential.
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