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REVIEW COMMENTS
This submission of this abstract by authors examines the effect of Gold Nano Particles (GNPs) loaded with cannabinoids at varying concentrations on selected cancer cells. The overall study experiment(s) is well established with impactful objectives that could provide new insights into cancer therapy. However, the abstract organization is somewhat lacking which limits proper understanding of the studies/results presented. 
Specific Comments
The submission lacks references. Adding citations to this work can make it more cogent. Authors need to add references in the revised version.
 When introducing their work, authors needed to briefly define all key terms to the audience clearly. For instance, the term ‘Gold Nano Particles (GNPs) was not defined clearly, which is necessary to capture a great understanding and context for this abstract. Additionally, it would be helpful if authors briefly defined, cited, or provided a rationale for the type of cannabinoids used here.
There was a lack of details on specific methods used such as imaging modalities for visualizing the color of cannabinoid-loaded colloidal gold solution. It was not clear if the color was simply observed or viewed with microscopy.
The authors lacked coherence while presenting their methods and results. They kept mixing the two sections which is confusing to the reader.
Finally, the presentation of results was a bit lacking and less detailed which made interpretation difficult.
OVERALL EVALUATION
Investigators/authors possess the necessary expertise to complete the study using the necessary resources.
I strongly believe that the efforts put together by the authors of this abstract will contribute immensely towards cancer therapy and strategies.
Therefore, I recommend it for selection at the 46th conference of the Canadian Medical and Biological Engineering Society 2024, with major corrections.
Response to comments: Thank you for your insightful feedback. We have implemented all the suggested changes accordingly.
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Abstract
In recent years, numerous scientific studies have highlighted the advantages of natural anti-cancer agents [1]. Many research groups have found that cannabinoids such as cannabidiol (CBD) and Δ9-tetrahydrocannabinol (THC), which are naturally found in plant Cannabis sativa can inhibit tumor progression by impeding the proliferation of cancer cells, promoting apoptosis, and inducing cell cycle arrest [2]. However, the bioavailability of cannabinoids is very low due to their hydrophobic nature, gastric instability, and rapid metabolism [3]. To improve its bioavailability, nanotechnological innovations can serve as crucial tools for developing new therapeutic strategies. On the other hand, gold nanoparticles (GNPs) are well known for their high area to volume ratio and high biocompatibility, rendering them an excellent choice for cancer detection and therapy [4]. It is feasible to effectively load a plant-derived highly hydrophobic cannabinoid, CBD, onto the surface of GNPs to enhance their bioavailability [5]. In this study, we have designed a green protocol to simultaneously synthesize and load spherical GNPs with CBD by using a cocktail of two reducing agents viz. trisodium citrate and L-tyrosine. L-tyrosine, a hydrophobic α‑amino acid, binds strongly to the surface of GNPs through its amine group [6]. Therefore, they can create hydrophobic pockets on the surface layer, acting as attachment sites for cannabinoids via non-covalent interactions. The cannabinoid loaded colloidal gold solution was visually bright red in color and displayed a sharp plasmon band at around ~530 nm in the UV-vis spectra, indicative of GNPs with spherical geometry. We further conducted in vitro two-dimensional (2D) cell viability tests on three different breast cancer cell lines using the colorimetric MTT assay and optical microscopy. For 2D cell viability tests, 104 cells/well were seeded in a 96-well cell culture plate and subjected to increasing concentrations of CBD (i.e., free and attached cannabinoids on GNPs).  In all the cases, CBD loaded onto GNPs were significantly more effective in killing cancer cells than their simple aqueous solution. As an example, for SK-BR-3 (a human breast cell line), IC50 of free CBD was approximately 13 µM, whereas that of CBD loaded on GNPs was approximately 9 µM. Subsequently, 3D in vitro cell culture experiments were conducted on MDA-MB-231 spheroids, which represents a more accurate model of tumors in living organisms. Interestingly, CBD loaded on GNPs exhibited more effectiveness in disrupting spheroids as compared to pure compounds. These results suggest that GNPs served as efficient nanocarriers for delivering CBD into cancerous cells, highlighting the potential of cannabinoid-loaded GNPs as a prospective therapy for cancer.  	Comment by Fredrick Bulondo: Define acronyms the first time you use them in the text, and abbreviate thereafter	Comment by Anshuman Jakhmola: Done	Comment by Fredrick Bulondo: Would be helpful to provide the method used here. It is not clear to the reader whether visualization was done by ‘naked’ eye, or fluorescent microscopy or any other technique	Comment by Anshuman Jakhmola: Done	Comment by Fredrick Bulondo: There is lack of coherence. Jumping from results and then back to methods. Makes it hard for the reader to follow. Needs to be organized better.	Comment by Anshuman Jakhmola: Organized now
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Figure 1: (a) Cannabis Sativa plant and CBD structure (b) UV-vis spectra and color of colloidal gold loaded with CBD (c) High resolution transmission electron microscopy (HRTEM) image of a GNP loaded with CBD (d) MTT cytotoxicity assay for CBD loaded on GNP and pure CBD in water. 
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