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	Title: Alternative cell culture-based methods for animal use in liver oncology
General Comments from Reviewer: The author could provide a clear statement at the beginning of the article, stating the purpose of the text. For instance, the author could say that the text aims to highlight the importance of alternative methods to animal testing and provide an overview of the use of cell cultures in preclinical studies on hepatocarcinoma. Please Provide more information on the advantages and disadvantages of the 2D and 3D culture systems: While the author briefly mentions the advantages of the 3D system, it would be helpful to provide more information on the benefits and drawbacks of both culture systems. This could help the reader gain a better understanding of the two approaches and when each one may be more appropriate. While cell cultures have many advantages over animal testing, they also have limitations that should be discussed. For example, the author could mention that cell cultures may not fully replicate the complex interactions between different organs and tissues in the human body, and may not capture the full range of physiological responses to drugs or environmental toxins.
The article provides an overview of hepatocellular carcinoma and its risk factors, treatment options, and the importance of cell culture techniques in studying drug toxicity and mode of action. The use of cell lines as alternative models to animal research is discussed, along with the advantages of 3D cultures over 2D cultures. The article is well-written and informative, but could benefit from more detailed discussions on specific cell culture techniques and their applications in liver cancer research. Additionally, including more recent advances in the field would make the article more current and relevant.
The article highlights the numerous benefits of 3D culture, including its ability to better mimic in vivo conditions and the potential to reduce animal usage in research. However, the article also acknowledges the limitations of this technology, such as higher costs and longer culture times, as well as the need to carefully consider the type of tumor and studies to be performed.
Please Provide more specific examples of studies where 3D cell culture has been used successfully and compare them to traditional 2D cell culture methods to further highlight the advantages of 3D culture.
Discuss the potential for using 3D culture in drug discovery and screening, as this is an important application for this technology.
Address the potential for variability between different 3D culture models and the need for standardized protocols to ensure reproducibility across studies.
Discuss the potential for incorporating other technologies, such as microfluidics or biosensors, into 3D culture models to enhance their functionality and increase their relevance to in vivo conditions.
The review provides a comprehensive overview of the current state of cell culture models in the study of hepatocellular carcinoma (HCC) and the advances made in this field. The authors highlight the limitations of 2D culture models and the benefits of 3D models in mimicking the complex structural and functional interactions of cells found in vivo. They also emphasize the importance of choosing an appropriate model based on the scientific question and specific study design.
One suggestion for the review would be to provide more specific examples of the advances made in cell culture studies in the context of HCC. This would help readers better understand the practical applications of these models and their potential impact on the field of cancer research.
Additionally, it would be useful to discuss any ethical considerations associated with the use of cell culture models as an alternative to animal testing. This could help readers gain a better understanding of the broader implications of this research approach.
Overall, the review provides a valuable overview of the current state of cell culture models in the study of HCC and the potential benefits and limitations of these approaches. By providing more specific examples and addressing ethical considerations, the review could be further strengthened and more informative for readers in the field.
The article can be published after minor revision. 
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