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Abstract: The loT-Based Smart Medicine Reminder with RFID Authentication is a healthcare solution
designed to ensure that patients take their medications on time and prevent unauthorized access to
medicines. This system is particularly useful for elderly individuals, chronic disease patients, or individuals
with memory impairments, where regular medication intake is crucial for effective health management.
Traditional methods, such as pill boxes and alarm reminders, lack the capability to authenticate the person
taking the medication or track real-time adherence remotely. This project integrates Internet of Things
(loT) technology with Radio Frequency Identification (RFID) to provide a smart, secure, and user-friendly
medicine reminder system.

The proposed system is composed of several key components: amicrocontroller (NodeMCU or ESP32),
RFID reader, medicine storage compartments, LCD display, buzzer alarm, andWi-Fi connectivity. Each
medication compartment is assigned a time schedule, and the system triggers an alarm and displays
instructions when it is time to take a particular dose. The system leverages RFID authentication to ensure
that only authorized users can access specific medicines, preventing misuse or unauthorized access, which
is crucial in multi-patient environments or homes with children. The loT integration allows the system to
send real-time notifications to a caregiver or family member via a mobile application (such as Blynk or a
custom app). It also logs the medication intake in the cloud for tracking adherence and generates alerts for
missed doses.

When the scheduled time arrives, the system activates a buzzer and displays the relevant medicine details
on the LCD screen. The user must authenticate with theirRFID card or tag to confirm their identity before
accessing the medication compartment. Upon successful authentication, the system records the time of
intake and stores the data in a cloud database. If the user fails to take the medicine within a predefined
period, a reminder is sent to the caregiver through the mobile application, ensuring prompt follow-up.

This system offers a high degree of flexibility and customization, allowing different medication schedules to
be programmed based on individual requirements. The loT functionality enables remote monitoring of
adherence, making it easier for healthcare providers or caregivers to oversee patients. This is particularly
beneficial for elderly individuals living independently or patients requiring regular monitoring.

In addition to the reminder and authentication features, the system can generate reports to help doctors
evaluate medication adherence over time, thereby improving treatment outcomes. The use of RFID
authentication makes the system reliable for multi-patient settings, such as nursing homes, where
medication management is critical. The project also has scope for further enhancements, such as
integrating a camera module for facial recognition or connecting with smart pill dispensers for automated
medicine delivery.

In summary, the loT-Based Smart Medicine Reminder with RFID Authentication is a comprehensive
healthcare solution that addresses critical challenges in medication management. It offers timely
reminders, secure authentication, remote monitoring, and adherence tracking, ensuring that patients take
their medications on time while minimizing the risk of misuse. This system holds great potential for
improving healthcare outcomes, particularly for individuals with chronic conditions, elderly people, and
those requiring strict medication regimens. Through the combination of IoT technology, RFID security.
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L. INTRODUCTION

In today’s fast-paced world, ensuring medication adherence is a critical challenge, especially for elderly individuals,
patients with chronic illnesses, or those with cognitive impairments. Missing doses or improper medication intake can
result in severe health risks, increased hospitalizations, and higher healthcare costs. Traditional medication management
methods, such as pill organizers or phone alarms, lack the ability to confirm if the medication was taken correctly or if
it was accessed by an authorized individual. This underscores the need for smart healthcare solutions that can not only
provide timely reminders but also ensure security and accountability in medicine intake.

The IoT-Based Smart Medicine Reminder System with RFID Authentication aims to bridge this gap by leveraging the
power of Internet of Things (IoT) technology and RFID authentication to create a secure, reliable, and effective
medicine management solution. The integration of IoT enables real-time monitoring, remote access to medication logs,
and the generation of alerts for missed doses. This ensures better patient outcomes by keeping caregivers and healthcare
providers informed of the patient’s medication compliance. Additionally, RFID authentication provides a security layer
to ensure that only authorized individuals have access to the medication, which is especially important in households
with children or multi-patient environments such as nursing homes and hospitals.

Overview of the Proposed System

The IoT-Based Smart Medicine Reminder System combines several advanced technologies to create a seamless and
efficient medication management solution. The system is powered by a microcontroller (ESP8266 or ESP32), which
serves as the central unit for processing and communication. It utilizes an RFID authentication module to ensure that
only authorized individuals, such as the patient or caregiver, can access the stored medicines. When it is time to take a
particular dose, the system triggers an alarm and displays relevant instructions on a small screen (e.g., LCD or OLED
display).

If the user scans the correct RFID tag, access to the medicine compartment is granted, and the system records the time
and details of the intake in a cloud database for remote monitoring. A buzzer alarm ensures that the patient is alerted at
the right time, while notifications are sent through a mobile application (e.g., Blynk) to remind both the patient and the
caregiver. If the patient fails to take the medication within a set time, the system automatically notifies the caregiver or
family member, ensuring prompt follow-up.

The system supports customizable schedules, allowing different medications to be programmed for specific times based
on the patient’s needs. This flexibility makes it adaptable for a wide range of users, from elderly individuals managing
multiple medications to hospitals and nursing homes that need to coordinate medication for several patients.

Key Features of the System :

e Timely Reminders and Alerts: Buzzer alarms, display notifications, and mobile app alerts to ensure timely
medication intake.

e RFID-Based Authentication: Access to medication compartments is granted only upon scanning the correct
RFID tag.

e Remote Monitoring: Real-time tracking of medication adherence via a cloud platform, with aerts sent to
caregivers for missed doses.

e Customizable Schedules: Flexible scheduling for multiple medications based on individual requirements.

e Data Logging and Reporting: Cloud storage of medication intake records, enabling caregivers and doctors to
monitor adherence trends.

e  User-Friendly Interface: Simple and intuitive interaction via LCD/OLED display and mobile app.

Scope and Applications
This IoT-based smart medicine reminder system has a wide range of applications, including:
e Home Healthcare: Supporting elderly or chronically ill patients in managing their medications independently.
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e Hospitals and Nursing Homes: Coordinating medication schedules for multiple patients with secure access
controls.

e Caregiver Assistance: Allowing caregivers to monitor medication intake remotely and receive alerts for
missed doses.

e Pharmaceutical Compliance: Helping patients adhere to strict medication regimens prescribed by healthcare
providers

II. LITERATURE SURVEY
IoT in Healthcare (Patel et al., 2021)
This study explores the adoption of IoT solutions in healthcare, particularly for remote patient monitoring. It
emphasizes the benefits of real-time alerts and remote data access in improving patient outcomes. However, it identifies
security challenges, which can be mitigated with RFID authentication.
Medication Adherence Issues (Brown & Bussell, 2018)
The research highlights non-adherence to medications as a significant healthcare challenge, leading to adverse health
outcomes and higher healthcare costs. It calls for smart reminder systems to enhance adherence, especially for elderly
patients.
RFID for Security in Healthcare (Khan et al., 2020)
This paper discusses the use of RFID technology in healthcare for patient identification and secure medicine access. It
concludes that RFID can reduce medication errors by ensuring only authorized individuals handle sensitive
medications.
Smart Pill Dispensers (Alvarez et al., 2019)
The study investigates smart pill dispensers with IoT features, providing reminders through alarms and mobile apps.
However, it notes the need for better authentication mechanisms to prevent unauthorized access.
Cloud-Based Healthcare Solutions (Sharma et al., 2022)
This research focuses on the role of cloud platforms in storing healthcare data, facilitating remote monitoring. It
highlights the value of integrating IoT with cloud services for efficient healthcare management.
Elderly Care through IoT (Zhang et al., 2019)
The paper explores how IoT systems can assist elderly individuals in managing their daily activities, including
medication intake. It stresses the importance of usability and accessibility in such systems.
Role of RFID in IoT Systems (Chawla & Ha, 2020)
This study emphasizes the role of RFID in enhancing the security of IoT-based systems. It suggests that RFID can
provide an additional layer of authentication for critical healthcare applications.
Mobile Health Applications (Kim et al., 2018)
The research examines mobile health apps used to track medication schedules. It identifies challenges related to user
engagement and suggests that real-time alerts can improve adherence.
Impact of Medication Reminders on Adherence (Smith et al., 2021)
This study shows that medication reminder systems significantly improve adherence in patients with chronic
conditions. It recommends integrating reminders with authentication mechanisms for better outcomes.
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Block diagram

III. DESCRIPTION OF PROPOSED WORK
The ToT-Based Smart Medicine Reminder with RFID Authentication is a healthcare project designed to ensure patients
adhere to their prescribed medication schedules while maintaining security through authorized access. The system aims
to automate the medication reminder process, prevent unauthorized access to medicine, and enable remote monitoring
for caregivers or healthcare providers. This project combines IoT technology and RFID-based security to provide a
practical, scalable solution for both home and institutional healthcare environments.
System Architecture Overview
The proposed system consists of multiple hardware and software components that work together to ensure effective
medication management. These include:
Microcontroller (NodeMCU/ESP32):
Acts as the brain of the system, processing input from the sensors and RFID reader, controlling the display and buzzer,
and managing communication with the cloud via Wi-Fi.
RFID Reader and Tags:
Ensures that only authorized users (e.g., patients or caregivers) can access the medicine compartments. Each user is
assigned an RFID tag for authentication.
LCD/OLED Display:
Displays medicine-related information, such as the name of the medication and the time of the next dose.
Buzzer/Alarm:
System Workflow :
Medication Schedule Setup:
The caregiver or patient configures the medication schedule through the mobile app or cloud interface. Each medicine
has a specific time slot for intake.
Reminder Activation:
When the scheduled time arrives, the system triggers a buzzer alarm and displays the name of the medicine on the LCD
screen.
User Authentication:
The patient must scan their RFID tag to confirm their identity. If the tag is valid, the alarm stops, and the medicine
compartment is unlocked.
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Medicine Intake Logging:
The system logs the time of medicine intake in the cloud database. This data is accessible to caregivers or healthcare
providers to monitor adherence.

System Design Features:

Security with RFID Authentication:

The use of RFID ensures that only authorized individuals can access the medication, preventing misuse or accidental
overdose, particularly in homes with children or institutional settings.

IoT Based Remote Monitoring:

The system provides real-time data on medication adherence, accessible from anywhere through the cloud. Caregivers
and healthcare providers can monitor patient behavior remotely.

User-Friendly Interface:

The LCD display provides clear instructions, and the mobile app offers easy access to medication schedules and alerts.
This ensures the system is suitable for elderly patients.

Alerts and Notifications:

Alarms, display prompts, and mobile notifications ensure that patients do not miss their medication, even if they are
away from home.

Customizable Medication Schedule:

The system can handle multiple medications with different schedules, making it suitable for patients with complex
treatment regimens.

Missed Dose Notification:

If the user fails to scan the RFID tag within a predefined time, the system sends a notification to the caregiver's mobile
app, ensuring timely follow-up.

Applications of the Proposed System :

Home Healthcare:

Helps elderly or chronically ill patients manage their medications independently with minimal caregiver intervention.
Hospitals and Nursing Homes:

Ensures secure and error-free medication management for multiple patients, reducing the workload on healthcare staff.
Remote Patient Monitoring:

Caregivers and family members can monitor medication adherence remotely, improving patient outcomes through
timely interventions.

Pharmaceutical Compliance:

Helps patients follow strict medication regimens prescribed by doctors, ensuring better treatment outcomes.

Advantages of the Proposed System
e Enhanced Security: RFID authentication prevents unauthorized access to medicines.
e Improved Adherence: Automated reminders ensure timely medication intake.
e Remote Access: Caregivers can monitor adherence from any location using the cloud.
e Error Reduction: Reduces the risk of medication errors in multi-patient environments.
e  Scalability: The system can be easily adapted for use in homes, hospitals, or nursing facilities.

Alert System:

When dangerous levels of certain parameters (e.g., gas concentration, temperature) are detected, the system will
immediately trigger an alert. Workers will be notified via an audible buzzer, flashing LEDs, or even notifications on
their mobile devices. The NodeMCU can also be configured to send automated emails or SMS alerts to supervisors for
quick action.
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Key Features:

Real-Time Monitoring:

Continuous monitoring of environmental conditions and immediate data transmission ensures real- time awareness of
hazardous conditions.

Wireless Communication:

The system employs the NRF24L01 wireless transceiver for low-power, efficient communication between the
transmitter and receiver. The NodeMCU provides Wi-Fi connectivity for cloud integration, allowing the data to be
remotely accessible.

Cloud Integration:

Firebase acts as the backend to store and retrieve data, making it accessible from anywhere in real- time. This is
essential for remotely monitoring worker safety and reviewing historical data for future analysis.

Safety Alerts:

The system is designed to instantly alert workers in case of dangerous situations. Local alarms and cloud notifications
ensure that appropriate action can be taken quickly to avoid accidents.

Scalability:

The modular design allows for easy expansion to include additional sensors or connect multiple transmitter units to the
same receiver, covering larger areas or more parameters.

Applications:

Construction Sites:

Workers in construction often face risks due to unstable structures, heavy machinery, and hazardous materials. This
system can monitor for dangerous conditions, such as gas leaks or unsafe temperature levels, and alert workers in real
time.

Mining Operations:

The presence of harmful gases and the potential for collapses makes mining a highly dangerous occupation. The IoT-
based safety system will allow for continuous monitoring of gas levels and temperature, preventing disasters.
Manufacturing Units:

The system can be used in industrial environments to monitor worker health (e.g., fatigue, exposure to harmful gases)
and equipment conditions to ensure safety compliance
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Blynk Application

Blynk is a platform that enables users to build IoT projects using a mobile app for remote control and monitoring. It
provides customizable widgets to interact with sensors, actuators, and cloud services. Through the app, users can send
commands to the microcontroller or receive real-time data from it. It works with multiple microcontrollers like
NodeMCU, Arduino, ESP32, and Raspberry Pi. The app communicates with hardware via Blynk's cloud, ensuring
smooth data transmission. Blynk also supports notifications, scheduling, and data logging, enhancing the user
experience

NodeMCU Microcontroller:

NodeMCU is an open-source IoT platform based on the ESP8266 Wi-Fi chip. It provides easy access to Wi-Fi
communication and can be programmed using the Arduino IDE. It supports various IoT protocols like HTTP, MQTT,
and Blynk. The NodeMCU features multiple GPIO pins for interfacing with sensors, actuators, and modules. Its built-in
Wi-Fi capabilities make it suitable for smart home and remote monitoring projects. It can also access cloud services,
enabling real-time control through apps like Blynk. The compact size and affordability of the NodeMCU make it a
popular choice for prototyping and IoT projects

RTC Module (Real-Time Clock):

NodeMCU is an open-source IoT platform based on the ESP8266 Wi-Fi chip. It provides easy access to Wi-Fi
communication and can be programmed using the Arduino IDE. It supports various IoT protocols like HTTP, MQTT,
and Blynk. The NodeMCU features multiple GPIO pins for interfacing with sensors, actuators, and modules. Its built-in
Wi-Fi capabilities make it suitable for smart home and remote monitoring projects. It can also access cloud services,
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enabling real-time control through apps like Blynk. The compact size and affordability of the NodeMCU make it a
popular choice for prototyping and IoT projects

Buzzer:

A buzzer is an electronic component that emits sound when activated, usually used for alerts or alarms. It comes in two
main types: active and passive. Active buzzers produce sound continuously when powered, while passive buzzers need
a signal to create sound. They are commonly used in systems to notify users of specific events like successful RFID
authentication or sensor detection. Buzzers are inexpensive and easy to interface with microcontrollers through GPIO
pins. They require a low amount of current, making them suitable for battery-powered applications. Adjustable sound
patterns can be achieved by controlling the signal frequency.

LCD 16x2 (Liquid Crystal Display):The image shows a 16x2 Liquid Crystal Display (LCD) and its description. The
LCD is an alphanumeric display that can show 16 characters per line across two lines. It is commonly used in
embedded systems to display information like sensor readings, system status, or time. The LCD communicates with
microcontrollers through parallel communication, but [2C versions are also available for simpler wiring. Each character
is formed by a 5x8 dot matrix, providing readable text output. The LCD requires minimal power, making it suitable for
battery-operated devices, and programmers can customize messages dynamically based on sensor inputs or system
status.

IR Sensors (Infrared Sensors):IR Sensors (Infrared Sensors):

IR sensors detect objects or measure distances using infrared light, making them useful for obstacle detection or motion
sensing. They work by emitting IR rays, which reflect off objects and are captured by the sensor's photodiode. The
reflected signal is converted into an electrical signal, which is processed to detect the presence or distance of an object.
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These sensors are used in automatic doors, robotic navigation, and safety systems. IR sensors come in different
configurations, such as proximity sensors, distance sensors, and break-beam sensors. They are easy to integrate with
microcontrollers through GPIO pins for triggering specific actions.

RFID Module: RFID (Radio-Frequency Identification) modules allow systems to read data stored on RFID tags or
cards. These modules consist of a reader that sends electromagnetic signals to detect nearby tags. When a tag enters the
reader's range, it transmits stored data to the microcontroller for processing. RFID systems are commonly used for
access control, attendance tracking, and inventory management. The most popular RFID module is the RC522, which
communicates with the microcontroller using SPI or 12C protocols. These modules are secure and offer a quick,
contactless way to identify objects or individuals.

Relay:

A relay is an electromechanical switch used to control high-power electrical devices with a low-power signal from a
microcontroller. It consists of a coil that, when energized, creates a magnetic field to move a switch, allowing high-
power circuits to open or close. Relays are essential for home automation systems to control appliances, lights, or
motors. They come in various configurations like single-channel or multi-channel boards. Using relays,
microcontrollers can safely

operate devices connected to higher voltage sources. They provide electrical isolation, protecting the microcontroller

from voltage spikes or surges.
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Servo Motor:

A servo motor is a rotary actuator that provides precise control over angular or linear position. It contains a motor, a
potentiometer for feedback, and control circuitry. Servo motors are widely used in robotics, drones, and automation
systems requiring precise movement, such as door locks. They operate on a PWM (Pulse Width Modulation) signal to
achieve a specific angle, typically between 0° and 180°. Servos are lightweight and easy to interface with
microcontrollers via GPIO pins. These motors are ideal for small projects because of their smooth movement and low
power consumption.

IV. CONCLUSION
The proposed RFID-based Authentication and Medicine Reminder System presents a multi-functional solution that
integrates secure access control, [oT-based remote monitoring, and health tracking. In today's fast-evolving industrial
and healthcare landscape, such systems provide critical value by enhancing security, automation, health compliance,
and operational efficiency. This section will outline the comprehensive benefits, potential applications, and future
scalability, while aligning the system with modern trends like Industry 4.0, IoT, and smart health solutions.
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Conclusion Summary :

In conclusion, the RFID-based Authentication and Medicine Reminder System is a versatile, costeffective, and
highly relevant solution for today’s industrial and healthcare needs. It addresses the growing demand for secure
access control and employee wellness monitoring through IoT-based technologies. The integration with Blynk
ensures real-time notifications and remote control, while the use of modular components makes the system easily
scalable and customizable. Its applications span multiple domains, including industry, healthcare, education, and
residential settings, making it a future-proof solution aligned with the principles of Industry 4.0.

The system offers a seamless blend of security and health management, ensuring that organizations can operate
efficiently while safeguarding their assets and supporting the well-being of their employees. Its ability to adapt and
grow with changing needs ensures that it will remain relevant for years to come.
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