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Abstract: MedAl revolutionizes medicine with the combination of Al symptom check, virtual
consultation, and e-commerce in an app. Its chatbot provides real-time medication recommendations
with personal algorithms. It provides access to licensed doctors and offers information on various
diseases along with basic treatments. MedAl revolutionizes patient-centric, Al-driven care.The web
application for personalized medicine recommendations stores the user symptoms. Its Al-powered
chatbot gives real-time dosing recommendations, side effects, and drug interactions for making
healthcare choices. Even video consults can be scheduled by patients with experienced doctors. The
website facilitates e-commerce for prescription medications and devices. MedAl's knowledge base is
updated manually to enhance accuracy and recommendations. This one-stop offering combines
cutting-edge Al, virtual consultation, and easy shopping to make MedAl the most effective, personal
care management solution.

Index Terms - Artificial Intelligence (Al),Virtual Consultation, MedAl, Healthcare Technology.

I. INTRODUCTION

The application of Artificial Intelligence (Al) in the health sector has revolutionized the delivery
of medical care, accuracy, efficiency, and accessibility in the provision of patient care. Al technologies
increasingly are being used to improve the accuracy of diagnosis, individualize treatment to the
patient's specific needs, and improve patient outcomes. Use of Al in medicine has exposed the
capability of intelligent healthcare platforms to help diagnose symptoms, provide virtual
consultations, and effectively handle medication.

MedAl is a pioneering web platform that transforms healthcare with Al-powered symptom
checking, online consultation, and e-commerce on one easy platform.Driven by an Al-based chatbot,
MedAl offers information on various diseases with easy treatments. Users also get the option of
booking video consultation with registered physicians, enjoying professional medical assessment at
home. There is also an e-commerce segment on the platform, through which users can buy prescribed
medicines and healthcare products conveniently.
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Fig.1 Healthcare Trends and Market Insights in India.

Recent trends in India's health care environment further establish the growing significance of
Al-based solutions. As seen in Figure 1, a Health Insights Report by Practo provides some significant
behavioral trends among Indian health care consumers. Indians residing in metro cities consult
doctors twice as often as those residing in non-metro cities, with Bangaloreans consulting doctors
most often (4.8 times a year) and Delhiites consulting doctors least (3.8 times a year). Additionally,
gynecology, dermatology, and pediatrics have become the most sought-after specialties. Additionally,
demographic trends show a consistent rise in India's median age, which is predicted to be 37.5 years
by the year 2050, indicating growing demand for low-cost and effective health care services.

Apart from this, as indicated in Figure 1, Healthcare Trends and Market Insights in India the
adoption of virtual healthcare and Al-based medical platforms is significantly on the rise. The ratio of
the market share between healthcare services and software solutions suggests growing demand for
Al-enabled digitized healthcare solutions. These findings justify the demand for platforms like MedAl,
which serve as a middle ground between Al-based healthcare and user availability

Thanks to advanced Al, MedAl provides users with timely and medical answers, assisting them
in making appropriate health decisions. Its teleconsultation platform, and online shopping integration
make it an ultimate digital health navigator. MedAl is an innovator of this technology, which provides
patient-focused and hassle-free healthcare as per the changing needs of contemporary healthcare
consumers.

II. LITERATURE SURVEY

Artificial Intelligence (AI) has transformed healthcare by enhancing disease diagnosis,
prediction, drug discovery, and precision medicine. There has been research on the applications,
advantages, and limitations of Al in these areas.

Ghaffar Nia, Kaplanoglu, and Nasab (2023) give an extensive overview of Al methods for disease
diagnosis and prediction, highlighting the effectiveness of machine learning (ML) and deep learning
(DL) models. The research emphasizes the need for quality data in training these models and tackles
major challenges, including data privacy, dataset bias, and interpretability of Al models. It proposes
that more research must be oriented towards streamlining these factors and fusing Al with electronic
health records (EHRs) to enhance diagnostic rates and healthcare efficiency.

Bhattamisra et al. (2023) examine the online applications of Al in pharmaceutical and healthcare
research, including drug discovery, personalized medicine, and healthcare management. The article
discusses how Al can enhance data analysis, predictive modeling, and speed up drug development
processes. Some of the major challenges, including data integration from various sources, algorithmic
transparency, and ethical implications in Al-based decision-making, are also discussed. The research
indicates that surmounting these obstacles will prove vital to the potentialization of Al in drug
development.
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Tran Quoc Bao Tran, Clea du Toit, and Sandosh Padmanabhan (2023) discuss the role of artificial
intelligence in precision medicine development. In their article, they explain how artificial intelligence
improves personalized treatment plans by integrating and processing multiple streams of data,
including genetic data, clinical history, and real-time monitoring data of the patientThe authors are
concerned about data quality, model validation, and ethical implications of Al-based precision
medicine.These issues emphasize the need for strong validation methods, extensive regulatory
frameworks, and transparency of Al models in an effort to enhance patient safety and trust.

Other significant studies add to the literature on the use of artificial intelligence in medicine. For
example, Rajpurkar et al. (2022) outline how deep learning models enhance the precision of
radiologic diagnoses by performing better than conventional diagnostic techniques in the detection of
conditions like pneumonia and breast cancer.

In their research on clinical decision support by artificial intelligence and natural language processing
(NLP) in clinical practice, Tulkens et al. (2021) describe the ability of Al to read electronic health
records and medical literature. As demonstrated in their research, NLP models powered by Al play a
critical role in enhancing patient care by extracting data from unstructured clinical notes, thus
facilitating clinicians to make better-informed decisions.

In addition to this, Lee and Wong (2022) note that federated learning is a suitable way to maintain
privacy in artificial intelligence-enabled health systems. They outline how the approach allows
institutions to collaborate in model training without compromising sensitive patient information, thus
eliminating privacy threats while, at the same time, achieving best model performance.

II1. PROPOSED SYSTEM
3.1 OVERVIEW

The primary goal of this model is to overcome the inadequacies of the current manual, non-user-
friendly system through a fully computerized, intuitive, and visually appealing web application.This
system provides a broad array of benefits, among them fundamental benefits discussed below. MedAl
seeks to transform healthcare access and efficiency by combining Al-based solutions for symptom
diagnosis, virtual consultations, and e-commerce capabilities in a single web-based platform. The new
system boasts numerous advantages, including Al-based symptom analysis for personalized health
evaluation and precise diagnosis.You can access doctors at any time you want via video calls or text,
24 /7. And the system has all the information regarding medicines, such as potential interactions, and
you can purchase prescription medicines and health products online with great ease. An Al-based
chatbot offers information on various diseases along with basic treatments. MedAl stands out from
the rest through the integration of cutting-edge Al technology, complete health monitoring, secure
data storage, and e-commerce to offer a smooth, user-friendly healthcare experience, which
differentiates it from other telemedicine solutions.

3.2 SYSTEM WORKFLOW AND USE CASE DIAGRAM
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Figure 3.2 Use Case Diagram
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Patient Interaction:

@ Symptom Analysis: The patient puts their symptoms into the system, and the system performs the
analysis using Al algorithms.

@ Consult with Doctor: Depending on the case, the patient can request a virtual consult with a certified
doctor for a further analysis and prescriptions.

@ Chatbot Interaction: Patients can talk to an Al-powered chatbot for on-spot medicine guidance, i.e.,
dosage details and potential side effects.

@ Buy Medicine: Once a patient gets a prescription, he or she can purchase medicines from the
pharmacy/e-commerce section of the Web-application.

Doctor's Role:
@ Consultation: Doctors observe the symptoms of the patient and provide medical advice or
prescriptions during virtual consultations.

E-commerce Integration
@ Prescription Management: Doctors track and Web-application prescriptions, which are subsequently
sent to the pharmacy for dispensing.

3.3 KEY FEATURES

MedAl applied artificial intelligence to make healthcare more efficient, accessible, and
personalized. It brings together Al-driven symptom analysis, medication recommendation, and virtual
consultations to offer users a seamless healthcare experience. Some of the key advantages of the system
are enumerated below:

® Al-Powered Symptom Analysis: MedAl uses advanced Al algorithms to interpret symptoms
indicated by users and offer possible conditions. This allows users to obtain initial health insights
prior to seeking a doctor's advice.

@ Flexible Doctor Consultations: MedAl provides a platform for local physicians to offer virtual
consultations. This helps patients receive medical guidance from experts without having to visit
them physically.

® Remote Healthcare Access: MedAl enables residents in remote or under-developed regions to
consult doctors and receive immediate medical advice without the need for extensive traveling.

® Disease Information: The app offers comprehensive information regarding diseases and
medicines, such as symptoms, and medicines side effects, and drug interactions. Users are
assured to take medicines safely and effectively.

IV. RESEARCH METHODOLOGY
4.1 AGILE DEVELOPMENT APPROACH

MedAl adopts an Agile-based SDLC to guarantee efficiency, security, and scalability. Requirement
gathering, user need analysis (symptom analysis, Al chatbot, virtual consultation) and market gap
analysis are used for the development of a strongly structured product backlog. Prototyping and system
design include UI/UX design and architectural separation into frontend (React.js), backend
(Flask/Django), Al models (Hugging Face, LangChain), and database integration.

Development is executed in iterative sprints, for example, building Al models, chatbot
integration, and safe cloud storage (Cloudinary). System reliability, security, and performance
optimization are ensured through regular testing and optimization. Updation can ultimately be done
into the system. This systematic approach ensures MedAl evolves as a smart, intuitive healthcare
solution.
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Figure 4.1. Process Model
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Figure 4.2. System Architecture

This subsection provides a high-level overview of the architecture of MedAl, describing how
various components collaborate to provide Al-enabled healthcare services. A system architecture
diagram (Figure 4.2) depicts the overall architecture.

A.System Components

The MedAl system is comprised of three primary layers:

User Interface (UI) Layer

Built using Streamlit to create a smooth chatbot experience.

Users can enter symptoms, ask for consultations, and get Al-enabled responses.

Al Model Integration: MedAl uses Mistral-7B-Instruct-v0.3, hosted through Hugging Face API, for
chatbot responses.

Data Management: Information related to diseases is fetched from the Gale Encyclopedia of
Medical Science (2nd Edition) and manually updated.

Authentication & Security: Authentication of the users is done by means of OAuth 2.0 and secure
APIs.

External System Integrations

E-commerce API to purchase medicines.

Video Call Services for online consultation.

Receiving email after booking appointment with details.
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B. Database Structure & API Communication
@ Database layer makes use of PostgreSQL for schema-based data (user profiles, consultations,
prescriptions) and MongoDB for Al suggestions.
® Front-end (UI) to backend communication is done using RESTful APIs.

C. MedAl Bot Workflow
@ Users interact with the chatbot (through Streamlit UI).
® The chatbot asks for symptom analysis and suggestions from the Mistral-7B model.
@® The backend retrieves the corresponding data and sends back Al-generated responses.

4.3 Al MODEL AND LEARNING APPROACH

MedAl's chatbot is powered by Mistral-7B-Instruct-v0.3, an open source large language model

by Mistral Al It is an instruction-fine tuned version of Mistral-7B-v0.3 and may be used as a sentence
transformer to allow context-aware and coherent replies. The model is available through Hugging
Face's environment and makes use of its pre-trained checkpoints and fine-tuning capabilities in order
to offer domain-specific accuracy.
The Al models are learned on a combination of public medical datasets and domain knowledge bases.
For medical data for diseases, we have employed the Gale Encyclopedia of Medical Science (2nd
Edition). Additionally, the dataset can be manually updated for the purposes of accuracy and
relevance.

For enhanced user experience (UX/UI), MedAl's chatbot application is built with Streamlit, a
lightweight and interactive framework to host Al models in a user-centric web application. The
chatbot is updated continuously with manual data updates and user feedback loops, where the
reported errors are used to update the next training, thus building an effective and responsive Al
system.

V. RESULT AND DISCUSSION
5.1 COMPARATIVE ANALYSIS WITH EXISTING SYSTEM

Table 5.1: Comparison with other healthcare web application

Feature MediBud
dy Apollo 24/7 Practo MedAl
Al Symptom Checker X X X
24 /7 Doctor Consultation
Medicine E-Commerce
Al C?attht f01; basic % % %
reatments Common Issues in
Current Systems:

® No Al-powered symptom analysis.

® Limited chatbot functionality.

® Lack of seamless ecommerce for medicine purchases.
@ Difficulty in locating nearby doctors and pharmacies.

5.2 CHALLENGES AND LIMITATIONS
Even though our platform MedAl is of great importance, it also has some limitations that affect
its functionality and usability. They include dependence on the internet, regulation, and absence of
human touch in Al consultations. Some of the limitations that may affect the performance of the system
include:
® Limited Human Touch:Al consultations lack personal interaction and empathetic understanding
that exist in the case of human doctors, which can have an impact on patient confidence.

® Regulatory Challenges:MedAl has to adhere to stringent healthcare laws such as HIPAA and
GDPR, which can restrict its use and accessibility in some areas.
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@ [nternet Dependence:As the app is based on cloud Al models and virtual consultations, it needs a
stable internet connection to function smoothly, hence it is less efficient in remote locations with
poor internet connectivity.

® Limited Emergency Services:MedAl must never substitute for emergency medical care in the
moment, such as following an accident, heart attack, or other life-threatening condition that
requires face-to-face care.

® Hardware & Device Compatibility:Some of the functionalities, such as wearables integration and
high-end Al processing, might not work as expected on older devices or low-end devices.

@ Regional Restrictions:There may be legal restrictions in some jurisdictions on Al-generated
medical advice, which may limit MedAl operations in these jurisdictions.

5.3 RESULTS

MedAl is a web based application for delivering health related services to the people. The
system is designed using streamlit, react native.The database has been implemented using mongo db
and the API is copied from the huggingface for the media chatbot of the web application which syncs
with the website.

® Patient Module:
MedAI simplifies healthcare by providing Al-powered symptom diagnosis, online doctor
consultations, real-time medicine advice, and inbuilt pharmacy to make medicine purchasing a breeze,
ensuring a hassle-free and efficient user experience.

Find Doctors

Find Doctors
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® MedAl Chatbot Module:
MedAlI chatbot is developed based on Al-driven retrieval and response creation. Data from PDFs
is mined, chunked into pieces, and saved as embeddings in an FAISS-based Knowledge Base. User
searches are executed using semantic search and an Al model (LLM) to retrieve appropriate answers.
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V1. CONCLUSION AND FUTURE SCOPE

This system provides a broad array of benefits, among them fundamental benefits discussed
below. MedAl seeks to transform healthcare access and efficiency by combining Al-based solutions for
symptom diagnosis, virtual consultations, drug suggestions, and e-commerce capabilities in a single
web-based platform. Its self-learning algorithms guarantee that users are provided with ever-
improving and personalized medical advice, boosting the overall effectiveness and individualization
of healthcare services. MedAl is not merely establishing a new paradigm for personalized medicine
but also ensuring quality healthcare becomes more accessible and efficient to all, ushering in a new
age of digital health innovation.

MedAl can be supplemented with sophisticated Al diagnostics and predictive analytics to
improve symptom analysis. Real-time medical consultation can be offered by a voice-controlled Al
assistant, making it more interactive and accessible. Wearable technologies and IoT functionality will
enable real-time monitoring of health, and synchronization of smart home systems can trigger
emergency alerts for life-threatening conditions.Moreover, Al-powered medication reminders and
automated refills can boost prescription adherence and facilitate pharmacy purchases.

For wider worldwide reach, multilingual functionality can translate MedAl into worldwide
users. Anonymized health information can also be contributed by users for clinical studies to aid in
medical progress. Other improvements are Al-based diet and exercise planning for customized health
plans and Al-based teletherapy for mental well-being. All these functionalities will render MedAIl a
comprehensive, Al-based healthcare platform that brings together technology and patient-centered
care.
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