International Journal of Interdisciplinary Innovative Research & Development (1J11RD)
ISSN: 2456-236X
Vol. 11 Special Issue 02 | 2026

loT-Based Smart Patient Safety and Alert
System for Real-Time Healthcare Monitoring

Ms. Samiksha N. Andurkar', Ms. Anushka G. Ingle?, Ms. Savitree K. Sonone®, Ms. Chaitali

S. Narkhede*
123 student of polytechnic 3™ year, CSE, Padmashree Dr. V. B. Kolte College of Engineering Maharashtra,
India
*Lecture of Polytechnic, CSE, Padmashree Dr. V. B. Kolte College of Engineering, Maharashtra, India

DOI: 10.5281/zen0d0.19287477
ABSTRACT

Healthcare systems around the world are facing serious challenges due to the increasing number of patients,
shortage of medical staff, and the need for continuous monitoring of patients’ health conditions. Traditional
patient monitoring methods require frequent manual checking by healthcare professionals, which may lead
to delayed responses during medical emergencies. To overcome these limitations, this project proposes an
loT-based Smart Patient Safety and Alert System that continuously monitors vital health parameters in real
time and automatically alerts caregivers and doctors when abnormal conditions are detected.

The proposed system uses biomedical sensors to measure parameters such as heart rate, body temperature,
blood oxygen level, and patient movement. These sensor readings are processed by a microcontroller and
transmitted to a cloud platform using Internet of Things (loT) technology. If any parameter crosses
predefined safety thresholds, instant alerts are generated through mobile notifications, alarms, or messages.
This system improves patient safety, enables timely medical intervention, reduces workload on healthcare
staff, and supports remote healthcare monitoring.

Keywords: - Internet of Things (10T), Patient Safety, Real-Time Monitoring, Healthcare System, Biomedical
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. INTRODUCTION

In recent years, healthcare has undergone a significant transformation with the integration of digital
technologies. One of the most promising developments is the application of the Internet of Things (1oT) in
medical and healthcare systems. 10T refers to the network of physical devices embedded with sensors, software,
and connectivity that allows them to collect and exchange data over the internet.

Patient safety is a critical concern in hospitals, elderly care centres, and home-based healthcare environments.
Many patients, especially those who are critically ill, elderly, or physically challenged, require continuous
monitoring of vital signs. However, continuous manual monitoring is not always possible due to limited medical
staff and human errors. Delays in detecting abnormal health conditions can result in serious complications or
even loss of life.

The loT-Based Smart Patient Safety and Alert System address these issues by providing continuous,
automated, and real-time monitoring of patient health parameters. The system ensures immediate alerts to
caregivers when a patient’s condition becomes critical, thereby improving response time and overall quality of
care.

System Overview

The proposed loT-based smart patient safety system consists of wearable or bedside sensors, a microcontroller
unit, a communication module, and a cloud-based monitoring platform. The sensors continuously measure vital
signs such as heart rate, body temperature, blood oxygen level, and movement patterns. These sensors are
connected to a microcontroller, which processes the collected data and sends it to a cloud server using wireless
communication technologies such as Wi-Fi or GSM. Healthcare professionals and caregivers can access the
patient’s real-time health data through a web or mobile application. If any parameter crosses predefined safety
thresholds, the system automatically triggers alerts in the form of notifications, SMS messages, or alarms. This
ensures quick response and reduces the risk of severe medical complications.

. WORKING

Step 1: Patient Registration
Patients are securely registered with personal, contact, and medical information, creating a unique identifier for
continuous health record tracking.
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Step 2: Prescription Upload
Healthcare providers upload prescriptions with medication details, and the system generates a personalized
medication schedule.
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Fig -1: Block Diagram of Patient Safety and Alert System.

Step 3: Reminder Configuration
Time-based reminders are configured and sent via selected channels (SMS, email, push notifications) to ensure
timely medication intake.

Step 4: Medicine Intake Monitoring
Patients, caregivers, or nurses confirm medication consumption through the system, and each action is time-
stamped for accurate tracking.

Step 5: Escalation Alerts
Missed or unacknowledged doses trigger alerts to caregivers or medical staff for rapid intervention and
preventive action.

Step 6: Real-Time Data Logging
All events—including reminders, intake confirmations, missed doses, and alerts—are logged in real time to
support monitoring and analysis.

Step 7: Reporting and Security
Adherence reports and medication trends are generated for patients and doctors, while all data is securely stored
to maintain privacy and integrity.

.SYSTEM ARCHITECTURE

The proposed loT-based smart patient safety and alert system is composed of four major components: sensor
modules, a microcontroller unit, a communication module, and a cloud-based monitoring platform.

Sensor Module

The sensor module includes various biomedical sensors used to monitor vital health parameters. These may
include a heart rate sensor, temperature sensor, blood oxygen (SpO-) sensor, and motion or fall detection sensor.
The sensors are either worn by the patient or placed near the patient’s bed. They continuously collect
physiological data and convert it into electrical signals.

Microcontroller Unit

The microcontroller acts as the central processing unit of the system. It receives data from the sensors, processes
the readings, and compares them with predefined threshold values. Popular microcontrollers such as Arduino or
ESP32 are commonly used due to their low power consumption and ease of programming.

Communication Module

The communication module enables wireless data transmission between the microcontroller and the cloud
server. Technologies such as Wi-Fi, GSM, or Bluetooth can be used depending on the application requirements.
This module ensures that patient data is transmitted in real time for remote monitoring.
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Cloud Platform and User Interface

The cloud platform stores and manages patient health data securely. Doctors and caregivers can access the data
through a web or mobile application. The interface displays real-time readings, historical data, and alert
notifications, making it easier to track patient health trends.

4. SECURITY AND DATA PRIVACY

Patient health data is sensitive and must be protected from unauthorized access. The proposed system
incorporates basic security mechanisms such as encrypted data transmission and authenticated user access.
Secure cloud storage ensures that patient information is protected while allowing authorized healthcare
professionals to access the data remotely.

5. ADVANTAGES OF THE PROPOSED SYSTEM

The loT-based smart patient safety and alert system offer numerous advantages. Continuous real-time
monitoring improves patient safety and reduces the risk of unnoticed medical emergencies. The automated alert
system minimizes response time and supports timely medical intervention. The system is cost-effective, easy to
implement, and suitable for both hospital and home-care environments. Remote access to patient data reduces
the workload on healthcare staff and enables better patient management.

6. APPLICATIONS

The proposed system can be widely applied in hospitals, intensive care units, elderly care homes, and home
healthcare services. It is particularly useful for monitoring patients with chronic diseases, post-operative
patients, and elderly individuals living alone. The system also supports telemedicine by allowing doctors to
monitor patients remotely without physical presence.

7. FUTURE SCOPE

Future enhancements may include the integration of artificial intelligence and machine learning algorithms for
predictive analysis and early disease detection. Advanced sensors can be used to monitor additional health
parameters such as blood pressure and ECG. Integration with electronic health record (EHR) systems and
wearable devices can further improve system functionality. Enhanced security protocols can also be
implemented to ensure data privacy.

8. CONCLUSIONS

The loT-Based Smart Patient Safety and Alert System presented in this project demonstrates how modern 10T
technologies can significantly enhance real-time healthcare monitoring and patient safety. By continuously
collecting vital health parameters through sensors and transmitting the data to a centralized monitoring platform,
the system enables timely detection of abnormal conditions and immediate alert generation. This reduces
dependency on constant manual supervision and supports faster medical response in critical situations.

The proposed system offers an efficient, cost-effective, and scalable solution for hospitals, clinics, and home-
based patient care. Real-time data accessibility allows healthcare professionals to monitor patients remotely,
improving decision-making and overall quality of care. Additionally, the automated alert mechanism ensures
that caregivers and medical staff are promptly informed during emergencies, thereby minimizing risks and
potential complications.

In conclusion, this project highlights the potential of 10T in transforming traditional healthcare systems into
smart, patient-centric solutions. With further enhancements such as data analytics, machine learning integration,
and improved security measures, the system can be expanded to support predictive healthcare and large-scale
deployment, contributing to safer and more efficient healthcare services in the future.
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