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	PART 1: Comments

	
	Reviewer’s comment

	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 offers significant value to the pharmaceutical and materials science communities by addressing the critical challenge of the low oral bioavailability (only 5%) of Nisoldipine due to extensive first-pass metabolism. By successfully engineering a Solid Lipid Nanoparticle (SLN) loaded transdermal patch, the research demonstrates a sophisticated method to bypass the gastrointestinal route and achieve a sustained drug release profile. The study's comprehensive evaluation, spanning from molecular compatibility (FTIR and DSC) to in vivo pharmacokinetic trials, and provides a robust template for developing lipid-based delivery systems for other poorly water-soluble drugs. Ultimately, the reported 2.52-fold increase in relative bioavailability compared to marketed oral formulations proves the practical efficacy of this approach in enhancing systemic drug delivery.
	

	Is the title of the article suitable?
(If not please suggest an alternative title)
	The title of the manuscript, "Design, Optimization and In Vitro–In Vivo Evaluation of a Nisoldipine Solid Lipid Nanoparticle Transdermal System" , is generally suitable as it accurately reflects the broad scope of the research conducted. However, as a researcher with expertise in material characterization and system optimization, I suggest a few minor refinements to make it even more impactful:

· Accuracy of the Delivery Form: The title uses the term "Transdermal System" , but the study specifically develops and evaluates a "matrix type transdermal patch". Specifying the "patch" format would provide immediate clarity to readers looking for specific dosage forms.
· Emphasis on Bioavailability: Given that the most significant finding of the study is a 2.52-fold increase in relative bioavailability and the successful avoidance of first-pass metabolism, incorporating a phrase like "for Enhanced Bioavailability" would highlight the study's primary value proposition.
· Technical Specificity: Since the optimization of the patch heavily relied on the use of citral as a permeation enhancer to achieve a 96.5% drug release, mentioning the role of chemical enhancement
could add technical depth.
	

	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 partly comprehensive. While it covers the essential journey from formulation to in vivo results, it lacks specific quantitative details and technical definitions that would allow it to stand alone as a scientific summary.
As a peer reviewer, I suggest the following refinements to improve the technical depth and clarity of the abstract:
· Define "Optimized Formulation": The abstract mentions "optimized formulation N6" but does not define its composition. It should explicitly state that N6 consists of 600 mg HPMC E15 and 8% citral as a permeation enhancer.
· Quantitative SLN Characteristics: Instead of just saying SLNs were evaluated, include the specific results for the optimized N-D4 formulation, such as the particle size of 202.4 nm and entrapment efficiency of 98.2%.
· Permeation Flux: The abstract mentions a "higher flux" but should provide the actual value of 15.8 µg/cm²/h for the N6 patch to allow for a direct comparison with the theoretical flux of 12.36 µg/cm²/h.
· Pharmacokinetic Specifics: Beyond the relative bioavailability, adding the 3-fold increase in half-life of
34.65 h for the patch vs. 13.33 h for oral would highlight the sustained release benefit more effectively.
	

	Is the manuscript scientifically, correct? Please write here.
	I find the manuscript to be partly scientifically correct.
While the experimental execution follows a logical progression from material characterization to in vivo testing, there are several technical gaps and presentation issues that need to be addressed to ensure full scientific rigor.
· Technical Accuracy and Methodology on the Solid Lipid Nanoparticle (SLN) Stability: The authors report Zeta Potential (ZP) values between –19.2 mV and –23.3 mV. While they correctly note that a minimum of 20 mV desirable for combined electrostatic and steric stabilization , the stability of the N-C formulation (–19.2 mV) falls below this threshold.
· Optimization Approach: The "optimization" of the lipid-to-drug ratio and surfactant concentration appears to be conducted by varying one factor at a time rather than using a statistically robust Design of
	




	
	Experiments (DoE) approach.
· Release Kinetics: The manuscript identifies the drug release as following first-order kinetics (R2 = 0.9660) with a Fickian diffusion mechanism for the in vitro study (n < 0.5). However, the ex vivo profile is reported to follow a non-Fickian transport mechanism (n = 0.8340), which indicates a more complex interaction involving both diffusion and polymer relaxation.
· Presentation Issues Affecting "Correctness"Graphical Representation: Several figures (such as Figures 9, 10, and 12) lack error bars. In a peer-reviewed context, the absence of visual variance data for triplicate runs (n=3) makes it difficult to assess the precision and reliability of the results.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
-
	The references provided in the manuscript are partially sufficient but lack recent citations, particularly those from the last 3–5 years (2021–2026). Many foundational references are over a decade old (e.g., [1] from 2010, [6] from 2004, [10] from 2007). While these are important for methodology, they do not reflect the current "state-of-the- art" in lipid nanotechnology. The manuscript also misses recent advances in hybrid lipid systems, microneedle- integrated SLNs, or the use of Response Surface Methodology (RSM) for more robust optimization, which are
prevalent in 2024–2025 literature.
	

	Is the language/English quality of the article suitable for scholarly communications?
	Based on my technical review, the English quality is partly suitable for scholarly communication. While the scientific narrative is coherent, the manuscript contains frequent grammatical errors and awkward phrasing that detract from its professional tone.
	

	Optional/General comments
	
· Justification for Animal Model Selection: While the study uses male Wistar rats, it should explicitly justify why this specific strain was chosen over others (like Sprague-Dawley) for transdermal permeation, as skin morphology can vary across species. The authors note they are "easily trained," but a more technical justification regarding skin lipid composition would be more scientifically robust.
· Petri Plate Surface Area vs. Patch Size: The methodology mentions pouring the solution into Anumbra petri plates of 38.46 cm2 and later cutting patches into 4.9 cm2 areas. The authors should clarify if the drug distribution was assumed to be perfectly uniform across the entire plate surface to ensure that each
4.9 cm2 cut-out truly contained exactly 8.5 mg of Nisoldipine.
· In Vitro vs. Ex Vivo Release Media Discrepancy: The in vitro release study uses a phosphate buffer at pH 5.8 to mimic skin surface conditions , whereas the ex vivo permeation study uses pH 7.4. The authors should provide a brief discussion on how this pH shift (from acidic surface to neutral systemic) might influence the ionization state and partition coefficient of Nisoldipine during the transition through the skin layers.
· Shelf-Life Extrapolation: The stability studies were conducted for 3 months. While the results remained stable , the authors should mention if any crystal growth of the drug within the lipid matrix was observed during this period, as lipid recrystallization can often lead to drug expulsion in SLN systems over longer storage times.
· Lack of Negative Control in Pharmacokinetics: The in vivo study compares the N6 patch to an oral suspension. Including a "plain drug patch" (formulation N8) in the in vivo trials would have further strengthened the claim that the SLN carrier is the primary driver for the 2.52-fold bioavailability increase.
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	Reviewer’s comment
	Author’s comment (if agreed with reviewer, correct the manuscript and highlight that part in the manuscript. 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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