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Abstract : The AI-Driven Personalized Cancer Treatment App is a cutting-edge platform designed to enhance oncology care through 
personalized treatment recommendations. Built using React.js and Vite for a responsive and efficient user interface, the app 
integrates Gemini AI to analyze patient-specific data, including medical history, genetic information, and treatment responses. This 
research highlights the app’s development, functionality, and potential to transform cancer care by bridging the gap between AI 
technology and clinical decision-making. Index Terms—component, formatting, style, styling, insert 

 

I. INTRODUCTION 

 

Cancer is a highly complex disease that demands personalized treatment approaches to improve patient outcomes. Traditional 

methods often fail to account for individual variations in genetics, lifestyle, and disease progression, leading to suboptimal results. 

Advances in artificial intelligence (AI) and machine learning (ML) have paved the way for precision medicine, enabling tailored 

treatment strategies. This research introduces an AI-Driven Personalized Cancer Treatment App, a web-based platform designed to 

revolutionize oncology care by leveraging React.js, Vite, and Gemini AI to provide customized treatment recommendations. The app 

aims to bridge the gap between AI technology and clinical decision-making, offering a scalable and efficient solution for personalized 

cancer care. The app is built using React.js, a powerful JavaScript library for creating dynamic user interfaces, and Vite, a modern 

build tool that ensures fast and efficient development. These technologies were chosen for their ability to deliver a seamless and 

responsive user experience, which is critical for healthcare applications. At its core, the app integrates Gemini AI, a state-of-the-art 

AI framework, to analyze patient data such as medical history, genetic profiles, and treatment responses. By processing this data, the 

app generates personalized treatment plans, aiming to improve the accuracy and effectiveness of cancer treatments while reducing 

side effects and optimizing resource utilization. The primary goal of this project is to empower both patients and oncologists with a 

user-friendly tool that enhances decision-making in cancer care. For patients, the app provides an intuitive interface to input their 

data and receive tailored treatment recommendations. For oncologists, it serves as a powerful diagnostic and treatment planning tool, 

offering datadriven insights to support clinical decisions. The app also addresses challenges such as data overload by using AI to 

process complex datasets and extract meaningful insights, ensuring that treatment plans are both personalized and evidencebased. 

The app’s architecture is modular and scalable, allowing for continuous updates and integration of new AI models as oncology 

research evolves. It incorporates robust data security measures to protect patient confidentiality and privacy. A key feature of the app 

is its ability to provide real-time recommendations based on the latest clinical guidelines and research. Additionally, it includes a 

feedback mechanism to refine AI models based on user input, ensuring continuous improvement. By democratizing access to 

advanced cancer care, the app has the potential to transform oncology practices and improve patient outcomes globally. In conclusion, 

the AI-Driven Personalized Cancer Treatment App represents a significant advancement in the integration of AI and healthcare. By 

combining React.js, Vite, and Gemini AI, it offers a scalable, efficient, and user-friendly solution for personalized cancer care. This 

research highlights the app’s development, functionality, and potential to revolutionize oncology care, ultimately contributing to the 

advancement of precision medicine and making personalized cancer treatment accessible to all. 

 

II. LITERATURE SURVEY 
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Finding Importance of Personalization: Studies show that 80% of users prefer brands that offer personalized experiences. 

AI in Personalization: AI has proven effective in real-time recommendation systems, content adaptation, and enhancing user 

engagement. 

React and Vite Adoption: React.js is popular for its modular architecture, and Vite for its development efficiency, making them 

an ideal choice for scalable front-end development. 

Gemini AI Applications: Gemini AI is used in various fields for real-time predictions and data-driven personalization, proving it 

can bring intelligent customization to apps. 

III. METHODOLOGY 

This methodology outlines the systematic approach used to design, develop, and evaluate a web-based AI-driven application for 

personalized cancer treatment recommendations. The app utilizes React.js for the frontend, Vite as the build tool for improved 

development performance, and Gemini AI (by Google) for intelligent medical insights and treatment recommendation 

generation. 

 

1. Requirement Analysis 

A thorough literature review and consultation with oncologists, data scientists, and patients were conducted to determine the key 

functionalities and ethical boundaries. Requirements were classified as: 

 Functional: Patient profiling, AI-driven treatment plans, treatment monitoring. 

 Non-functional: Responsiveness, data privacy, real-time performance. 

2. System Architecture Design 

        The system was structured into four main components: 

 Frontend Layer: Built using React.js with Vite to ensure fast bundling and HMR (Hot Module Replacement). The 

frontend handles user interaction, dynamic form rendering, and result display. 

 Backend Layer: A lightweight Node.js/Express server (optional) to manage API routes, store patient input securely, and 

forward requests to Gemini AI APIs. 

 AI Engine: Gemini AI, integrated via API, performs data interpretation, personalized treatment suggestion generation, 

and natural language responses to patient queries. 

 Database Layer: Patient data (optional depending on privacy constraints) stored using Firebase or a NoSQL solution for 

simplicity and scalability. 

3. Data Collection & Preprocessing 

 A dataset of anonymized cancer patient profiles, treatments, and outcomes was curated from open medical repositories 

(e.g., SEER, TCGA). 

 Data was normalized to include: 

o Demographics (age, gender, region) 

o Clinical data (type/stage of cancer, biomarkers, comorbidities) 

o Treatment history 

o Side effects and outcomes 

 This data was used to fine-tune prompts and simulate patient input for Gemini AI. 

4. AI Model Integration (Gemini AI) 

 Prompt Engineering was used to send structured patient data to Gemini for inference. 

 Multi-turn conversations were enabled for clarifying symptoms, suggesting tests, or adapting treatment. 

 The model was tested with different prompt styles (template-based, contextual) to assess reliability and personalization 

depth. 
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5. User Interface Development 

 React.js was used to build a modular component-based UI. 

 Tailwind CSS and shadcn/ui were used for a clean, accessible interface. 

 Vite enabled lightning-fast builds and live updates during development. 

 Features included: 

o Patient Intake Forms 

o Real-time Chat with Gemini AI 

o Treatment Recommendation Dashboard 

o Feedback and Explanation System for Transparency 

6. Security and Privacy 

 Sensitive data was anonymized before being sent to Gemini. 

 HTTPS and token-based auth were implemented to secure communication. 

 Future versions will include HIPAA/GDPR compliance modules. 

7. Testing and Evaluation 

 Unit and integration testing conducted using Jest and React Testing Library. 

 Gemini’s treatment suggestions were compared against standard clinical guidelines (e.g., NCCN). 

 Usability tests were conducted with mock patients and medical professionals. 

8. Performance Metrics 

 Response Accuracy: Validated against known treatment protocols. 

 User Satisfaction: Measured using SUS (System Usability Scale). 

 Latency: Time taken from query to AI response (target < 3s). 

 Privacy Risk: Evaluated using STRIDE model. 

9. Deployment and Maintenance 

 App hosted on Vercel for frontend and Firebase for backend and auth. 

 Continuous updates via CI/CD pipelines. 

 Regular AI prompt audits to ensure safety and effectiveness. 

 

IV.FUTURE SCOPE 

 

 The future scope of the AI-Driven Personalized Cancer Treatment App is vast and transformative, with numerous opportunities to 

enhance its functionality, scalability, and clinical impact. One of the primary directions is the integration of the system with real-

world hospital environments and Electronic Health Record (EHR) systems, enabling automated data import, real-time updates, and 

dynamic treatment modifications based on evolving clinical inputs. Future iterations of the app can incorporate multimodal medical 

data such as genomic sequencing, histopathological findings, and medical imaging (MRI, CT scans) to deliver highly precise, 

personalized treatment recommendations. The use of more advanced AI models, such as domain-specific fine-tuned versions of 

Gemini AI or hybrid systems combining structured rules with machine learning, could further enhance diagnostic accuracy and 

contextual understanding. The application could also evolve to provide predictive analytics, forecasting cancer progression, 

recurrence risks, or survival rates based on large-scale historical data, enabling proactive interventions. In terms of usability and 

reach, the app can be developed to support multilingual and voice-based interfaces, ensuring accessibility for patients from diverse 

backgrounds and those with limited literacy or physical disabilities. Remote patient monitoring through integration with IoT-

enabled wearable devices could allow continuous health tracking, generating real-time alerts for abnormalities and supporting early 

detection of complications. The inclusion of telemedicine features would allow patients to consult with oncologists or AI-assisted 

bots directly within the app, bridging gaps in healthcare access. Ethical AI development will remain a crucial focus, involving 

explainable AI modules to ensure transparency in treatment recommendations and compliance with international standards like 

HIPAA and GDPR to safeguard patient privacy. Additionally, the system could evolve into a platform that connects patients to 

clinical trials based on their specific cancer type, genetic profile, and disease stage, thus accelerating access to cutting-edge 

treatments. Community-building features and mental health support tools can also be introduced to help patients manage the 

psychological challenges of cancer. Commercialization strategies could include enterprise-grade solutions for hospitals and 

insurers, with CI/CD pipelines ensuring scalable and secure deployment across geographies. With continual feedback from 

oncologists and patients, and iterative improvements in the AI engine and UI/UX, the app has the potential to become a holistic, 

intelligent cancer care assistant that transforms oncology practices globally and paves the way for similar AI-driven innovations in 

other domains of personalized medicine. 
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V. CONCLUSIONS 

The AI-Driven Personalized Cancer Treatment App represents a significant advancement in the intersection of artificial intelligence 

and healthcare, offering a scalable, intelligent, and patient-centric solution for cancer management. By integrating cutting-edge 

technologies like React.js, Vite, and Gemini AI, the application demonstrates how modern software frameworks and generative AI 

can be harnessed to deliver accurate, personalized treatment recommendations, streamline clinical workflows, and enhance patient 

engagement. Its modular architecture allows for future integration with electronic health records, genomic data, and remote 

monitoring devices, positioning it as a robust foundation for precision medicine. While current results are promising, further 

validation, ethical safeguards, and clinical collaborations are essential to ensure reliability, transparency, and regulatory compliance. 

Ultimately, this system has the potential not only to revolutionize cancer care but also to set a precedent for AI-powered applications 

in other medical domains, bringing us closer to truly intelligent and individualized healthcare.  

VI. REFERENCE 

1)  C. E. DeSantis, J. Ma, A. Goding Sauer, L. A. Newman, and A. Jemal, “Breast cancer statistics, 

2017, racial disparity in mortality by state,” CA. Cancer J. Clin., vol. 67, no. 6, pp. 439–448, 2017, 

doi: 10.3322/caac.21412. 

2)  World Health Organization (WHO). (2023). Cancer: Key Facts and Figures. 

3)  National Cancer Institute. (2023). Precision Medicine in Cancer Treatment. 

4)  Vite Documentation. (2023). Vite: Next-Generation Frontend Tooling. 

5)  React.js Documentation. (2023). React: A JavaScript Library for Building User Interfaces.  

6)  Vaswani, A., Shazeer, N., Parmar, N., et al. (2017). ”Attention is All You Need.” Advances in 

Neural Information Processing Systems (NeurIPS), 30.  

 

 

 

 

 

 

 

 

   

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.jetir.org/

