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ABSTRACT: Medication adherence remains a major challenge in global healthcare, particularly among elderly
patients and those suffering from chronic illnesses requiring multiple daily doses. Forgetting to take prescribed
medicines or taking incorrect dosages often leads to disease progression, hospital readmissions, and increased medical
expenses. To address these challenges, this research focuses on the design and development of a smart medicine box
that assists patients in taking their medications correctly and on time. The system is based on an embedded
microcontroller platform integrated with a real-time clock module, a notification system, and sensors for detecting pill
removal. By combining these hardware and software components, the smart medicine box can remind patients through
sound alarms, LED indicators, and mobile notifications at scheduled times. Additionally, it records medication history,
thereby helping caregivers and healthcare providers track adherence remotely. The proposed design emphasizes
affordability, simplicity, and scalability to suit a wide population, including older adults with minimal technical
knowledge. Moreover, the implementation of IoT connectivity ensures two-way communication between the patient
and the monitoring system, improving overall efficiency and reliability. This project aims to reduce medication non-
compliance cases and promote better health outcomes through the integration of intelligent technology into everyday
healthcare routines. Testing showed that the prototype effectively delivered timely alerts and created a convenient
medication management experience for users. Consequently, the smart medicine box offers a practical, low-cost, and
reliable solution to an increasingly critical healthcare problem.

KEYWORDS: Smart medicine box, Internet of Things (IoT), patient assistance, medication adherence, health
monitoring, automation, microcontroller, wireless alert system.

L. INTRODUCTION

In today’s fast-paced world, maintaining strict adherence to medication schedules has become a major challenge,
especially for elderly individuals and patients undergoing long-term treatments. Medication non-adherence, which
includes missing doses, taking incorrect medicine, or failing to follow prescribed schedules, is one of the key factors
contributing to poor health outcomes and increased healthcare costs. The World Health Organization (WHO) reports
that more than 50 percent of patients with chronic diseases do not take their medications as prescribed. Such non-
compliance can lead to ineffective treatment, disease relapse, and in some cases, life-threatening complications.
Patients often struggle to manage complex medication regimens due to forgetfulness, busy routines, or lack of proper
assistance. The problem becomes more serious when patients require multiple medicines at different times of the day or
when caregivers are unavailable to help. Traditional reminders, such as manual pill organizers or written charts, are not
effective enough to ensure accuracy and timely consumption. Thus, there is an increasing need for a technological
intervention that can automate the reminder process, track dosage intake, and provide real-time feedback to both

IJIRSET©2025 | AnISO 9001:2008 Certified Journal | 21224



http://www.ijirset.com/

ﬂagﬁ International Journal of Innovative Research of
-IJ5] Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 14, Issue 11, November 2025
|DOI: 10.15680/1JIRSET.2025.1411049|

patients and healthcare professionals. With the rapid development of IoT (Internet of Things) technology and
embedded systems, smart healthcare devices have emerged as an effective solution for improving medication adherence.
Integrating simple hardware such as microcontrollers, real-time clocks, sensors, and communication modules allows
the creation of an intelligent system that can assist patients autonomously. A smart medicine box is one such innovation
designed to remind patients of their medication schedules through audible alarms, visual indicators, and smartphone
notifications. It can also log each dose taken and record missed doses, thus enabling remote monitoring by family
members or doctors.

II. LITERATURE REVIEW

Over the past decade, several researchers have focused on improving patient medication management through
automation and smart assistance technologies. The problem of medication non-adherence continues to attract
global attention due to its impact on treatment effectiveness and patient health outcomes. The literature on smart
medicine dispensing systems reveals various approaches that integrate embedded systems, sensors, and IoT devices
to enhance medication adherence and monitoring. Patel and Mehta (2023) proposed an loT-based pill reminder
system that connects the medicine dispensing unit to a cloud platform. This system sends real-time notification
alerts to patients and caregivers through a mobile application. While the system provides effective remote
monitoring, it requires a continuous internet connection and has higher operational costs. Sharma and Gupta (2020)
developed a similar design using a Raspberry Pi controller and an infrared sensor to detect pill removal. Their
system successfully minimized missed doses but lacked portability due to the size and power requirements of the
Raspberry Pi module. Kumar and Singh (2022) discussed various health monitoring devices integrated with sensors
and communication modules, emphasizing the importance of real-time feedback in improving patient adherence.
Their work highlighted that combining hardware reminders with mobile connectivity significantly increases user
compliance rates compared to manual reminder methods. However, they noted that many of these systems still
required further optimization for usability among elderly patients with limited technical skills.

III. PROBLEM STATEMENT

Medication adherence is a vital aspect of healthcare that ensures the effectiveness of prescribed treatment plans.
However, several studies reveal that a large percentage of patients, especially the elderly and those managing chronic
diseases, fail to take their medications correctly or on time. This issue is fueled by various factors such as
forgetfulness, busy lifestyles, poor understanding of dosage schedules, lack of supervision, and the absence of
effective reminder systems. As a result, medication non-compliance can lead to adverse health effects, complications
in disease management, and even life-threatening situations. Moreover, it contributes significantly to increased
hospitalization rates, wasted medication, and higher medical expenses.

IV. METHODOLOGY

» Hardware Components: Microcontroller (e.g., Arduino Uno or ESP32), real-time clock (RTC) module, sensors (IR
or load cell for pill detection), buzzer, LEDs, and display.

» Software Design: Embedded C or Python programming; mobile app integration via Bluetooth or Wi-Fi for
notifications and scheduling.

» System Operation: The user inputs medication schedules into the system. At preset times, the box alerts the user
through visual and auditory signals. Sensors detect pill removal, confirming compliance. Missed doses are logged
and sent as notifications.

» Testing and Evaluation: Prototype testing with varied age groups to assess reliability, timing accuracy, and user
satisfaction.

» Validation and Optimization: The final prototype is validated against the design objectives. The accuracy of time
synchronization with the RTC, the duration of reminders, and the consistency of notifications are verified.
Optimization focuses on reducing energy usage, improving wireless communication stability, and making the
design scalable for mass production.
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Objectives

1. To design a user-friendly and cost-effective smart medicine box: Develop a compact, portable, and affordable
device suitable for both home and clinical environments. The design should be intuitive, requiring minimal
technical knowledge for operation, making it especially beneficial for elderly and chronically ill individuals.

2. To integrate real-time monitoring and alert mechanisms: Implement an embedded system that uses a Real-Time
Clock (RTC) module to trigger alerts at predefined medication times through buzzers, LED indicators, and mobile
notifications to ensure timely dosages.

3. To incorporate intelligent sensing technology: Utilize sensors, such as IR or load cell sensors, to detect pill
removal. This confirms whether the patient has taken the correct medication and provides feedback to record
adherence automatically.

4. To develop a mobile application for schedule management and notifications: Design an interface that allows users
or caregivers to set medication schedules, receive alerts for missed doses, and review medication history through
Bluetooth or Wi-Fi connectivity.

5. To enable data logging and analysis for adherence tracking: Store times tamped medication intake data in the
microcontroller memory or a connected database to help monitor adherence trends and identify recurring
compliance issues.

V. WORKING

The smart medicine box operates based on a combination of real-time monitoring, scheduling, and sensor based
detection to ensure that patients take their medicines accurately and on time. The system’s functioning can be divided
into multiple stages, from scheduling to notification, detection, data logging, and feedback. The design integrates both
hardware and software components to deliver a seamless operation ensuring medication adherence and reliability.

The overall sequence of operation can be summarized as follows:

The system Initializes and reads the medication schedule.

The RTC triggers the alarm at the set medication time.

The buzzer and LED provide audio-visual alerts.

The user opens the medicine compartment and removes the pill.

The sensor detects this action and sends confirmation to the controller.

The system logs the intake event as “Medicine Taken.”

If no pill is detected, the system escalates the reminder and records it as a missed dose.
Data is sent to the mobile app or stored locally for analysis and monitoring.
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Advantages

1) Ensures Timely Medication Intake: The system reminds patients to take their medication at the correct time
through alarms, LED indicators, and mobile notifications. This significantly reduces the chances of missed or
delayed doses, ensuring consistent and effective treatment outcomes.

2) Improves Patient Adherence and Health Outcomes: Automated reminders and precise tracking encourage
patients to follow their medication schedules, leading to better adherence rates. Improved compliance
ultimately enhances recovery, stabilizes chronic conditions, and reduces the need for frequent hospital visits.

3) Reduces Human Error: Manual medication tracking often leads to mistakes like double-dosing or missing
doses. The smart box eliminates the need for memorization, as it automatically records and tracks each pill
taken, ensuring accurate dosage management.

4) Assists Elderly and Chronically Ill Patients: The device is designed to support elderly individuals, visually
impaired patients, and those with cognitive challenges who often struggle to manage complex medication
regimens. The combination of clear visual and audible signals improves its accessibility and ease of use.

5) Remote Monitoring Capability: Integration with a mobile application allows caregivers and doctors to access
real-time adherence data. Missed doses or irregularities in medication intake trigger instant notifications,
enabling timely intervention and assistance.
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VI. FUTURE SCOPE

The smart medicine box developed through this research represents a significant step toward smart healthcare
automation, but there remains substantial potential for further enhancement, optimization, and integration with
advanced technologies. The system can evolve into a more intelligent, connected, and adaptive healthcare solution that
supports personalized patient care, real-time monitoring, and predictive health management.

Future improvements may include integration with cloud-based health platforms, voice assistance for visually impaired
users, automatic prescription uploads, and biometric authentication for multiple users. Incorporating Al could enable
predictive analysis of medication patterns and health outcomes.

VII. CONCLUSION

The design and development of a smart medicine box for patient assistance and timely medication represent a crucial
advancement in the field of healthcare technology. The project successfully addresses one of the most persistent
problems in medical therapy—medication non-adherence—by automating the process of reminders, monitoring, and
confirmation of pill intake. Through the integration of embedded systems, sensors, and wireless communication
technologies, the proposed device ensures that patients take the right medication at the right time with minimal human
intervention. The incorporation of real-time clocks, buzzers, LEDs, and mobile notifications guarantees that the
reminders are visible, audible, and easily understood, while the use of sensors provides accurate verification of
medication consumption.
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