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---------------------------------------------------------------------***--------------------------------------------------------------------- 
 

ABSTRACT-Anesthesia administration is a critical part of 

surgical procedures and requires accurate dosage control to ensure 

patient safety and successful surgical outcomes. Traditional 

anesthesia management mainly depends on manual calculations, 

continuous observation, and the experience of anesthesiologists. 

However, this approach may sometimes lead to dosage 

inaccuracies due to human error, workload pressure, delayed 

response, and differences in patient conditions such as age, 

weight, medical history, and physiological status. Incorrect 

anesthesia dosage can result in serious complications including 

respiratory depression, cardiovascular instability, prolonged 

recovery, or insufficient anesthesia during surgery. Therefore, 

there is a growing need for intelligent systems that can assist 

doctors in making safer and more accurate anesthesia-related 

decisions. 

To overcome these challenges, the proposed system, AnesthAI 

SafeDose, is developed as an intelligent anesthesia dose 

calculation and safety support system that combines artificial 

intelligence, real-time patient monitoring, and predictive 

analytics. The system analyzes patient-specific parameters such as 

age, weight, body mass index, medical history, ECG, heart rate, 

oxygen saturation (SpO₂), and other physiological signals to 

recommend an optimal anesthesia dosage. In addition, the system 

continuously monitors the patient during surgery and generates 

alerts whenever abnormal conditions or unsafe dosage levels are 

detected. By integrating machine learning techniques with real-

time monitoring and clinical decision support, AnesthAI 

SafeDose reduces manual errors, supports anesthesiologists in 

critical decision-making, and improves the overall safety and 

efficiency of anesthesia management in modern healthcare 

systems. 

 

KEY WORDS: Anesthesia, Dose Prediction, Machine 

Learning, Patient Safety, Clinical Decision Support System, 

Real-Time Monitoring 

 

1. INTRODUCTION 

When we give anesthesia to patients it is an significant part of 

surgery. We want to make sure patients do not feel pain and their 

bodies react in a controlled way. Anesthesia works well. Is safe 

when we give the right dose. The right dose of anesthesia is 

influenced by the patient. We are required to think about how old 

the patient's how much they weigh what diseases they have and 

how their body is doing at that moment. All these factors impact 

the way in which the patient reacts to anesthesia. If we give 

much or too little anesthesia it can cause big problems. The 

patient might not be sedated enough they might take a time to 

recover their heart might not work properly or they could even 

die. 

 

Usually doctors calculate the dose of anesthesia using rules and 

their own experience. This way has operated for a time yes it is 

not perfect. Doctors can make mistakes particularly during 

fatigue have a lot of work or the patient is very sick. Also the 

usual way of calculating the dose might not think about how the 

patients body changes during surgery. We need a framework 

that can help clinicians perform good decisions quickly. This 

system should be able to think and adjust to the patients needs. 

We need something, like Machine Learning and Real-Time 

Monitoring to help with Anesthesia and Patient Safety. This will 

help us with Dose Prediction and Clinical Intelligent Support 

System. 
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In the few recent years researchers have adopted artificial 

intelligence in healthcare to make things better for patients. 

Artificial intelligence is highly effective in analyzing a lot of data 

finding patterns and making predictions. When it relates to 

anesthesia artificial intelligence can help doctors figure out the 

quantity of medicine to give patients watch how patients are 

doing in real time and catch any problems early. This can make 

anesthesia a lot safer and more reliable. 

 

 

The AnesthAI SafeDose system is a way to do things. It uses 

computer programs to look at patient data and make personalized 

recommendations for how much medicine to give. The system 

looks at things like the patients age, health and vital signs to make 

sure the dosage is just right for that patient. It also watches the 

patients signs all the time so it can see if anything is wrong and tell 

the doctors. 

 

The AnesthAI SafeDose system is also a tool to help doctors 

make decisions. It does not replace the doctors expertise. It helps 

them by giving them good information to think about. This way 

clinicians can perform decisions and take care of patients more 

effectively. The system also helps doctors by doing some of the 

work for them so they can focus on the patients. 

 

intelligence in healthcare is a big trend now. It is part of a 

movement to make medicine more personal. The AnesthAI 

SafeDose system is a part of this movement. It uses intelligence to 

make anesthesia safer and more efficient for each patient. 

Artificial intelligence is really good, at helping doctors give 

patients the amount of medicine. The AnesthAI SafeDose system 

is an example of how intrlligent computing can be used to make 

healthcare better. 

 

The system provides a framework that can be used in different 

healthcare settings so it is easy to add to the systems that are 

already in place. 

In summary medical operations are becoming increasingly 

complicated and patients must be safer so we need to develop 

technology to help with anesthesia. 

AnesthAI SafeDose is a step in the direction it uses machine 

learning and checks things in real time to make sure the dosage is 

accurate and the patient is safe. 

 

The AnesthAI SafeDose system wants to reduce mistakes that 

people make improve how patients do after a procedure and help 

healthcare professionals give care to their patients. 

 

AnesthAI SafeDose is there to help doctors and nurses give the 

amount of medicine at the right time so AnesthAI SafeDose is 

very important, for patient care. 

2. LITERATURE SURVEY 

We also know it is very essential to have systems that keep an 

eye on how patientsre doing like their heart rate, oxygen levels 

and blood pressure. This way we can catch any problems early. 

Do something about it. Artificial intelligence also helps us see 

what might go wrong before it does so we can make ensure 

patients are safe. 

All these research work show that using intelligence in 

healthcare can make things more accurate reduce mistakes and 

keep patients safer. This is why we want to combine intelligence 

with our healthcare systems it is a effective approach and it can 

really help people and that is what our proposed system is all, 

about using intelligent technology to improve healthcare. 

 

 

Artificial intelligence is really changing how we manage 

anesthesia. We are using machine learning models to look at 

data and figure out the best amount of medicine to give them. 

These models are like helpers for doctors and nurses they give 

advice based on what has happened and what is h 
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Table 1: Summary of Existing work 

 

Sl.no Topic Representation Outcomes 

1 AI-Based 
Intelligent 
Clinical 
Assistance 
System for 
Anesthesia 
(Marrone et al., 
2025) 

This study presents an AI-based clinical assistance 
system that supports anesthesiologists in making 
safer and more accurate 
decisions during anesthesia administration. The 
system analyzes patient information such as heart 
rate, medical response, physiological conditions, 
and treatment history to determine the appropriate 
amount of anesthesia. It is designed as a decision-
support tool that helps doctors by providing 
recommendations rather than replacing human 
judgment. The study highlights how artificial 
intelligence can improve personalized anesthesia 
care and reduce the possibility of clinical errors 
during surgery. 

Helps  doctors  determine 
appropriate anesthesia dosage; 
Improves patient safety using 
data-driven decision support; 
Assists anesthesiologists during 
critical decision-making; 
Supports  development of 
modern AI-based anesthesia 
systems and digital healthcare 
platforms. 

2 SmartOR-AI: 
Predictive 
Analytics for 
Anesthesia 
Management 
(2025) 

This study introduces SmartOR-AI, an intelligent 
predictive analytics and decision-support system 
for anesthesia management. The system combines 
machine learning, real-time physiological 
monitoring, and perioperative risk analysis to 
predict anesthesia 
dosage and identify complications such as hypoxia 
and hypotension before they become critical. It 
uses large-scale patient data, intraoperative 
monitoring signals, and predictive 
models to assist anesthesiologists in making faster 
and safer decisions during surgery. 

Accurately predicts anesthesia 
dosage using AI 
models; Detects complications 
at an early stage; Enhances 
patient safety during surgery; 
Supports real-time anesthesia 
management and clinical 
decision-making. 

3 Intelligent 
Anesthesia 
Dosage 
Monitoring 
System Using 
Machine 
Learning (IEEE 
2026) 

This research proposes a machine learning-based 
anesthesia dosage monitoring system that 
continuously tracks patient vital 
signs such as heart rate, ECG, and oxygen saturation 
levels during surgery. Sensors collect real-time 
physiological data and send it to a computational 
system, where machine learning models analyze the 
data and predict the required anesthesia dosage. The 
study focuses on improving dosage accuracy, 
reducing manual monitoring workload, and enabling 
intelligent real-time anesthesia management. 

Continuously monitors patient 
vital  signs  in  real-  time; 
Reduces dependency 
on manual observation; 
Improves anesthesia dosage 
accuracy; Enhances surgical 
safety using intelligent 
monitoring systems. 

4 AI-Based 
Anesthesia Dose 
Prediction Using 
Computational 
Learning 
Models (2025) 

This study evaluates computational learning models 
such as Decision Trees and Gradient Boosting for 
predicting anesthesia 
dosage. The system analyzes patient details, 
physiological parameters, and surgical conditions to 
provide intelligent dosage recommendations. The 
research demonstrates how machine learning can 
reduce calculation errors, support clinical decision- 
making, and automate anesthesia dose prediction 
processes in healthcare environments. 

Reduces  dosage-related human 
errors; Enables faster and more 
accurate decision-making; 
Supports automation in
 healthcare  systems; 
Demonstrates   the 
effectiveness of AI  for 
anesthesia dose prediction. 

5 Pain Threshold-
Based 
Anesthesia 
Dosage 
Calculation 
(2024) 

This research focuses on improving anesthesia 
dosage accuracy by incorporating patient pain 
threshold levels and body mass index (BMI) into the 
dosage calculation process. The proposed method 
uses mathematical models and physiological 
analysis to personalize anesthesia dosage for each 
patient. The study aims to reduce overdose risks and 
improve patient-specific anesthesia administration 
by considering pain sensitivity and body conditions. 

Enables personalized 
anesthesia dosage 
calculation; Reduces the risk of
 overdose and complications; 
Provides more accurate dosage 
prediction compared to 
traditional methods; Highlights 
the importance of patient-
specific factors in anesthesia 
management. 
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2. OBJECTIVES 

1. We want to create a framework that helps doctors figure out the 

right amount of anesthesia to give to patients. 

 

2. Our goal is to keep patients safe by checking their vital signs. 

 

3. We are working on a tool that uses intelligence to help 

anesthesiologists make good decisions, about patient care. 

 

4. We need to cut down on faults that people make when giving 

anesthesia to patients so we can make sure they get the care 

possible and anesthesia is given correctly. 

 

 

3. METHODOLOGY 

3.1. System Overview 

 

The AnesthAI SafeDose system is made to help with anesthesia 

management. It is a framework that uses intelligence to put 

together data processing, prediction and monitoring modules. 

 

 

 

 

Figure 4.1: System Architecture Diagram 

 

4.2 Data Collection and Processing 

 

The system gathers information about patients like how old 

they're how much they weigh what their medical history is and 

what is going on with their body. This information is then cleaned 

up to make sure it is correct and ready to use for making 

predictions. 

4.3 Dose Prediction Module 

We use a computer program to figure out how much 

anesthesia a patient should get. This program looks at lots of 

things about the patient. Then gives a personalized 

suggestion for the right dose. 

 

4.4 Safety Monitoring Module 

 

The system keeps a close eye on important health signs 

including: Pulse rate 

Arterial pressure Blood oxygen levle 

If any of these signs get too high or too low the system 

sends out warnings to let the medical team know that 

something might be wrong, with the patient. The system is 

always watching the patients signs, like the Data Collection 

and Processing system and the Dose Prediction Module to 

make sure the patient is safe and getting the right care. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2: System Workflow of AnesthAI SafeDose 

4.5. Decision Support System 

 

The Decision Support System gives doctors suggestions based 

on the dosage of medicine that will be needed and what is 

happening in time. This helps the anesthesiologists take 

decisions while they are still, in charge of the patients care. 
 

 
 

Fig 4.3:Role-Based Login System 
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4. SYSTEM IMPLEMENTATION 

The AnesthAI SafeDose system is built with a design that brings 

together smart prediction, real-time monitoring and secure data 

handling to ensure safe anesthesia administration. The system has 

three parts: the Doctor Module, System Module and Monitoring 

Module. Each part plays a role and works with other parts to 

accurately calculate dosages and keep patients safe during surgery. 

 

The system is set up so that doctors, anesthesiologists and 

administrators can interact with it through login. The backend 

services handle data, run computational learning algorithms and 

provide dosage suggestions in real-time. At the time the monitoring 

system keeps track of patient vital signs and sends alerts if anything 

abnormal is detected. 

 

Fig 5.1 Architecture of AnesthAI SafeDose ML Model 

1. Doctor Module 

 

The Doctor Module is the interface for doctors and 

anesthesiologists to interact with the system. It allows medical 

professionals to securely access patient records enter information 

and review dosage recommendations generated by AI. 

Functions of the Doctor Module 

⚫ Secure login 

⚫ Enter patient details 

⚫ Pre-surgery patient evaluation 

⚫ View recommended anesthesia dosage 

⚫ Access patient reports 

⚫ Monitor live patient status 

 

The doctor enters information such as: 

 

⚫ Age 

⚫ Weight 

⚫ Blood pressure 

⚫ conditions 

⚫ Previous surgery history 

⚫ Drug allergy 

 

This data is then sent to the prediction engine for processing. 

The module is built using a web interface, with React.js 

making it easy for healthcare professionals to use. 

 

2. System Module (AI Prediction Engine) 

 

The System Module is the brain of AnesthAI SafeDose. It 

helps process information uses machine learning to make 

predictions and suggests personalized anesthesia doses. 

 

Here's how it works: 

 

System → Process Data → Predict Dose → Generate Output 

Main Tasks: 

 

3. Data Preprocessing 

 

⚫ It removes any incorrect information 

⚫ It makes sure all patient details are in a format 

⚫ It converts the data into a format that the computer can 

read 

 

Feature Extraction 

 

The system looks at details like: 

 

⚫ Age 

⚫ Weight 

⚫ BMI 

⚫ Heart rate 

⚫ Oxygen saturation 

⚫ history 

 

4. Machine Learning Prediction The system uses 

algorithms like: 

Regression Models 

Gradient Boosting Algorithms 

 

These help estimate the anesthesia dose based on a patients 

condition and past data. 
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3. Dosage Recommendation Generation After 

making a prediction the system shows: 

 

⚫ Suggested dose levels 

⚫ Risk probability 

⚫ Recommended precautions 

 

The goal is to support anesthesiologists by giving them suggestions 

while they make the final decisions. 

5. Monitoring Module (Real-Time Safety System) 

 

The Monitoring Module keeps an eye on patients during surgery. It 

helps keep patients safe by spotting any changes in their vital signs 

and alerting medical staff right away. 

 

Here's how it works: 

 

Monitoring → Track Vitals → Analyze → Trigger Alerts The 

system monitors: 

⚫ Heart Rate (HR) 

⚫ Blood Pressure (BP) 

⚫ Oxygen Saturation (SpO₂) 

⚫ ECG Signals 

 

Respiratory Rate Key Features: 

 

⚫ Continuous monitoring in time 

⚫ Spots patterns 

⚫ Sends emergency alerts 

⚫ Helps adjust doses quickly 

⚫ Live dashboard for anesthesiologists 

 

If the system detects conditions like a sudden drop, in oxygen or 

irregular heartbeat it sends notifications and warnings. This helps 

medical staff act and prevent complications related to anesthesia. 

 

6. Integrated System Workflow 

 

The three modules of the AnesthAI SafeDose system work together 

as one system. The AnesthAI SafeDose system is an intelligent 

healthcare system. 

Overall Flow 

Doctor has to enter data into the AnesthAI SafeDose system. 

 

↓ 

 

Then the AnesthAI SafeDose system. Predicts the dosage. 

 

↓ 

 

Next the AnesthAI SafeDose system monitors the vitals. 

 

↓ 

 

Finally the AnesthAI SafeDose system sends alerts to the doctor 

or anesthesiologist. 

The AnesthAI SafeDose system workflow ensures that the 

AnesthAI SafeDose system predicts the dosage accurately 

monitors the patient continuously and supports the doctor during 

the procedure. 

 

6. Technologies Used 

The AnesthAI SafeDose system uses technologies to make 

sure it works well and fast. Component Technology Used 

Frontend of the AnesthAI SafeDose system uses React.js and 

Web UI Backend of the AnesthAI SafeDose system uses 

Node.js and Python Database of the AnesthAI SafeDose 

system uses MongoDB 

Machine Learning Model of the AnesthAI SafeDose system 

uses Regression and Gradient Boosting 

Monitoring Integration of the AnesthAI SafeDose system 

uses IoT Sensors and Real-Time APIs Cloud Support of the 

AnesthAI SafeDose system uses AWS and Cloud 

Deployment 

 

 

7. System Architecture Explanation 

 

The system we have is made up of a parts that work together. 

The Doctor Module gets information from patients. Sends it 

to the System Module so it can be looked at. The prediction 

engine looks at the information. Tells us how much medicine 

the patient should get. At the time the Monitoring Module 

keeps an eye on the patients vital signs and lets us know if 

something is wrong. All of the patients information including 

how medicine they got and what their vital signs were is kept 

in a safe place so we can look at it later. 

This way of doing things helps us use machines to make 

decisions. Also makes sure that doctors are still in charge. 

This makes things more efficient. Helps keep individuals safe 

when they are getting anesthesia. 
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6. ADVANTAGES 

 

The system gives each patient the amount of anesthesia. 

It helps keep patients safe by watching them all the time It 

reduces the need for doctors to do math by hand. 

It helps doctors make decisions. 

It reduces the risks that come with surgery. 

 

 

7. CONCLUSION 

 

AnesthAI SafeDose is a way to make anesthesia 

management better. It does this by using computers to 

predict what will happen and, by watching patients in time. 

The system helps make sure patients get the amount of 

anesthesia and stays safe by always watching their vital 

signs. 

 

The system helps doctors by giving them advice, which 

reduces mistakes and makes surgeries turn out better. In the 

future we might be able to connect the system to devices that 

indivduals can wear and use computers to make fully 

automatic anesthesia systems. 

 

 

REFERENCES 

 

[1] Cao Y., “Artificial Intelligence Revolutionizing 

Anesthesia Management,” 2025. Available: PMC Article on 

AI in Anesthesia. 

[2] Giri R., Firdhos S. H., Vida T. A., “Artificial 

Intelligence in Anesthesia: Enhancing Precision, Safety, 

and Global Access Through Data-Driven Systems,” 

Journal of Clinical Medicine, 2025. Available: MDPI 

Journal Article. 

[3] Bogoń A., et al., “Artificial Intelligence in 

Anesthesiology – A Review,” 2024. Available: AI in 

Anaesthesiology Review PDF. 

[4] Hu Z., Pan G., Wang X., Li K., “Intelligent Algorithm 

Based on Deep Learning to Predict the Dosage for 

Anesthesia,” 2024. Available: ResearchGate Paper on 

Anesthesia Dose Prediction. 

[5] Cai X., Wang X., Zhu Y., et al., “Advances in Automated 

Anesthesia: A Comprehensive Review,” 2025. Available: 

Springer Review on Automated Anesthesia. 

[6] Chen J., et al., “Feasibility of Intelligent Drug Control in 

the Maintenance Phase of General Anesthesia,” 2023. 

Available: ScienceDirect Article on AI Anesthesiologist 

Model. 

[7] Al Qahtani M. N., et al., “Smart Anesthesia Systems: A 

Review of Technology Integration in Modern Anesthesia 

Practice,” 2024. Available: Smart Anesthesia Systems 

Review PDF. 

[8] Singhal M., et al., “A Comprehensive Analysis and 

Review of Artificial Intelligence in Anesthesia,” 2023. 

Available: Cureus AI in Anesthesia Review. 

[9] Zarei R., et al., “A Systematic Literature Review of 

Precision Anesthesia,” 2025. Available: PMC Precision 

Anesthesia Review. 

[10] “User Profiling for Web Personalization”, Sowbhagya M. 

P., Yogish H. K., G. T. Raju, published in 2022 IEEE 

International Conference on Data Science and Information 

System. 

[11] “Web Personalization using Amalgamation of Web 

Navigational Patterns & User Profiles”, Sowbhagya 

M. P., Yogish H. K., G. T. Raju, published in 

INTELLIGENT SYSTEMS AND APPLICATIONS IN 

ENGINEERING, IJISAE, 2024, 12(1), 377–384. 

[12] “Perception based User Profiles for Web 

Personalization”, Sowbhagya M. P., Yogish H. K., 

G. T. Raju, published in International Journal on Recent and 

Innovation Trends in Computing and Communication, 

IJISAE, 2024, 12(1), 377–384. 

ISSN: 2321-8169 Volume: 11 Issue:7s 

DOI:https://doi.org/10.17762/ijritcc.v11i7s.6986. 

 
 

http://www.isjem.com/
https://doi.org/10.17762/ijritcc.v11i7s.6986

