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	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 manuscript presents a timely and focused critical review of thiophene-based π-spacers in metal-free organic dyes for dye-sensitized solar cells, offering clear molecular design insights through systematic comparison with furan and phenyl spacers. By compiling and analysing experimental and computational results, the study effectively elucidates structure-property-performance relationships, providing valuable guidance for rational dye engineering. Overall, the work contributes to efficiency enhancement and cost reduction strategies in sustainable photovoltaic technologies.


	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, the title is generally suitable and reflects the core content of the manuscript accurately. It clearly indicates both the material focus (thiophene) and its functional role (π-spacer) in DSSCs.
	

	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.


	The abstract is largely comprehensive and well structured, clearly presenting the background, methodology, key findings, and conclusions.

Suggestions for improvement:

· The Method section could briefly mention the timeframe or selection criteria of the literature survey to enhance transparency.

· The Results section may benefit from including quantitative efficiency ranges (e.g., typical PCE improvements observed with thiophene spacers).

· Minor repetition regarding the superiority of thiophene over furan/phenyl spacers could be slightly condensed for conciseness.


	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is scientifically sound and technically correct. The discussion of DSSC working principles, energy level alignment, and donor–π–acceptor molecular design is accurate and consistent with established literature. The conclusions drawn regarding the superiority of thiophene and oligothiophene π-spacers are well supported by cited experimental data and comparative tables. No obvious conceptual or factual errors were identified.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The reference list is adequate, relevant, and includes several recent publications, including works from 2021-2025. Both foundational studies and contemporary advancements are appropriately cited.

Minor suggestion:

· The authors may consider adding one or two very recent (2024-2025) review articles on organic dye engineering or indoor DSSC applications to further strengthen the context.

Overall, the references are sufficient for a critical review article.


	

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


	The language quality is suitable for scholarly communication. The manuscript is clearly written, logically organized, and uses appropriate technical terminology.

Minor issues:

· Occasional grammatical inconsistencies and long sentences could be improved through light professional language editing.

· Some repetition in introductory sections can be streamlined.


	

	Optional/General comments


	This is a well-organized and informative review that provides valuable design guidelines for researchers working on metal-free organic dyes for DSSCs. The extensive use of comparative tables and molecular examples strengthens the critical nature of the review. With minor improvements in language polishing and abstract refinement, the manuscript would be well suited for publication in a materials science or photovoltaic-focused journal.
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	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in detail)
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