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	PART  1: Comments


	
	Reviewer’s comment
Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (Please correct the manuscript and highlight that part in the manuscript. 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 is important for the scientific community because it provides a comprehensive, up‑to‑date overview of all major analytical and bioanalytical methods used to quantify gemcitabine in pharmaceutical products and biological matrices from 2003 to 2023. By systematically comparing techniques such as UV, HPLC, UPLC, HPTLC, NMR, LC‑MS/MS, and fluorescence-based assays, it guides researchers and analysts in selecting the most appropriate, sensitive, and robust method for their specific application, including quality control, pharmacokinetics, and therapeutic drug monitoring. The work is also valuable in highlighting challenges in sample preparation and matrix effects, and in outlining knowledge gaps, thereby directing future method-development efforts and innovation in gemcitabine analysis. Furthermore, by evaluating the greenness profile of reported methods using NEMI and emphasizing eco‑friendly solvents and sorbent-based microextraction, the manuscript supports the broader movement toward sustainable, green analytical chemistry in oncology drug research.
	

	Is the title of the article suitable?
(If not please suggest an alternative title)

	The current title "Analytical Methods for Quantification of Gemcitabine in Pharmaceutical and Biological Samples: An Overview of Developments in the Last Decade" is generally suitable as it clearly describes the subject (analytical methods for gemcitabine quantification) and the scope (pharmaceutical and biological samples) along with the timeframe (last decade). It is descriptive, specific, and aligned with expectations for review articles in scientific journals.

However, it could be made more concise and engaging while maintaining clarity. A suggested alternative could be:
"Recent Advances in Analytical Methods for Quantification of Gemcitabine in Pharmaceutical and Biological Samples (2013–2023)"

This alternative keeps the core content but shortens the phrase and adds specific years for clarity. It also emphasizes the recent progress, which is often attractive for researchers looking for up-to-date reviews. Overall, the title should avoid excess length but remain descriptive and informative, and both the original and the suggestion meet these criteria well.
	

	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, the abstract is generally comprehensive: it introduces gemcitabine and its clinical importance, outlines the main analytical techniques covered, mentions the time window of the methods reviewed, and highlights the greenness evaluation using NEMI and the focus on future eco‑friendly developments. However, a few focused adjustments can make it clearer and more attractive to readers.​

Points to add or clarify
Add a clear statement of the review’s main objective, e.g., “This review aims to systematically summarize and critically evaluate analytical and bioanalytical methods for gemcitabine in pharmaceutical products and biological matrices from 2003–2023.”​

Briefly indicate the main finding or trend, for example that LC‑MS/MS methods dominate bioanalysis due to higher sensitivity and specificity, and that HPLC remains the workhorse for routine QC.​

Add one sentence on practical impact, such as how this review can guide selection of suitable methods for quality control, pharmacokinetics, and therapeutic drug monitoring.​

Points to shorten or remove
The detailed pharmacological mechanism of gemcitabine (prodrug activation, dFdCDP/dFdCTP, DNA polymerase locking, etc.) can be shortened to one compact sentence, because excessive mechanistic detail in the abstract distracts from the analytical focus.​

Long lists of individual techniques and solvent systems (e.g., specific reagents, wavelengths, or mobile phase compositions) are better left for the main text and tables; in the abstract, group them generically as “UV/fluorescence methods, chromatographic (HPLC, UPLC, HPTLC), NMR, and LC‑MS/MS techniques.”​

Suggested refinement (conceptual, not verbatim)
Start with: cancer burden and the clinical relevance of gemcitabine (1–2 sentences).

Follow with: clear objective of the review and the period covered (1 sentence).​

Then: summarize the main classes of analytical and bioanalytical methods and the key trends (e.g., rise of LC‑MS/MS, lack of GC/UPLC/NMR methods, challenges in extraction and matrix effects) in 2–3 sentences.​

End with: 1–2 sentences on greenness assessment (NEMI, green solvents, microextraction) and how the review serves as a roadmap for developing robust, sensitive, and eco‑friendly methods for gemcitabine in pharmaceutical and biological samples
	

	Is the manuscript scientifically, correct? Please write here. 
	Overall, the manuscript appears scientifically sound and technically consistent with current knowledge on gemcitabine pharmacology and analytical/bioanalytical methods. The description of gemcitabine’s mechanism of action (prodrug activation, formation of dFdCDP/dFdCTP, inhibition of DNA synthesis and induction of cell death) aligns with established literature. The classification and use of techniques such as UV–Vis spectrophotometry, HPLC/UPLC, HPTLC, NMR, LC‑MS/MS, and fluorescence-based methods for quantification in pharmaceutical products and biological matrices are also appropriate and correctly presented.​

The discussion of extraction methods (SPE, LLE, protein precipitation), matrix effects, and validation parameters (linearity, accuracy, precision, LOD/LOQ) is in line with standard bioanalytical practice and regulatory expectations. The greenness assessment using NEMI and the emphasis on green solvents and microextraction strategies are conceptually correct and consistent with principles of green analytical chemistry. Minor issues may exist at the level of wording, organization, or the need to better justify some methodological choices, but there is no obvious major scientific error or misconception that would invalidate the work
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
-
	The references in the manuscript appear sufficient and include important foundational studies and recent works up to around 2023. They cover a broad range of analytical techniques such as HPLC, LC-MS/MS, fluorescence, and UV methods, as well as discussions on extraction and green analytical chemistry approaches.​

For further strengthening and updating, adding references from 2024 and 2025 focusing on ultra-high-performance liquid chromatography (UHPLC), nanoparticle formulations for gemcitabine delivery, and advanced LC-MS/MS quantifications would be beneficial. Examples include recent studies on UHPLC-MS/MS quantification of gemcitabine and its metabolites, eco-friendly method developments, and innovative electrochemical detection techniques for pharmaceutical and biological samples.​

	

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

	
The English language quality of the manuscript is generally suitable for scholarly communication. It clearly conveys technical content and scientific concepts relevant to gemcitabine analysis. The vocabulary, sentence structure, and terminology are appropriate for an academic audience in pharmaceutical and analytical chemistry fields. Minor improvements in grammar, flow, or conciseness may enhance readability but do not impair comprehension or scientific validity. Overall, the manuscript meets standard expectations for clarity and professionalism in scientific writing.


	

	Optional/General comments

	
The manuscript provides a thorough and well-structured review of analytical methods for gemcitabine quantification, making it a valuable resource for researchers and practitioners in pharmaceutical analysis and biomedical research. Its inclusion of green chemistry considerations and detailed method comparisons adds significant practical relevance. To further improve, clearer articulation of objectives in the abstract and slight trimming of mechanistic detail would enhance focus. Updating references with the very latest studies from 2024 and 2025, especially in emerging analytical techniques, will strengthen its currency. Minor language polishing could improve flow without affecting scientific rigor. Overall, the manuscript is scientifically sound, timely, and useful for guiding future research and method development in this critical area.
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	Reviewer’s comment
	Author’s Feedback (It is mandatory that authors should write his/her feedback here)


	Are there ethical issues in this manuscript? 

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