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ABSTRACT –

In an age where health management is increasingly technology-driven, medication adherence remains a persistent challenge, especially for individuals with
chronic illnesses and cognitive impairments like dementia. This project presents an IoT-enabled medication reminder system designed to enhance patient
compliance and reduce the risk of missed or incorrect dosages. The solution integrates a microcontroller-based hardware unit with an Android application that
provides timely reminders and tracks medicine intake in real-time. An IR sensor detects pill retrieval, ensuring accurate monitoring, while data is synchronized
with a cloud backend to support remote tracking and caregiver alerts. By combining automation with real-time feedback, the system offers a reliable and user-
friendly approach to managing medications, particularly for elderly or cognitively challenged users. This innovation is designed to help people live more
independently, feel better, and ease the pressure on our healthcare system
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I. INTRODUCTION

Adhering to prescribed medication schedules is a fundamental aspect of effective healthcare, yet many individuals, particularly the elderly and those
with chronic illnesses, face difficulties in maintaining consistent routines. This challenge is further amplified in patients with cognitive impairments
such as dementia, where forgetfulness and confusion often lead to missed or incorrect dosages. Traditional methods like written notes, alarms, or verbal
reminders frequently fall short in ensuring reliable adherence.

To address this growing concern, the proposed solution introduces an IoT-based medication reminder system designed to support patients through
automation and real-time monitoring. The system integrates a microcontroller with infrared sensors and an alert mechanism to track medication intake
and issue timely reminders. A companion Android application allows users or caregivers to configure schedules, receive notifications, and monitor
compliance remotely. By combining smart hardware with mobile technology, the system aims to promote better self-care, enhance patient safety, and
reduce reliance on in-person supervision..

II. LITERATURE SURVEY

Healthcare in Integration of IOT: Opportunities & Challenges

The integration of IoT into healthcare has opened new possibilities for continuous patient monitoring, data-driven diagnostics, and personalized
treatment. Studies highlight that wearable IoT devices such as smartwatches and biosensors allow real-time health tracking, improving early
intervention. Cloud platforms connected to these devices enable remote access to patient data, enhancing the speed and accuracy of clinical decisions.
Researchers have noted improved chronic disease management and emergency care efficiency due to IoT solutions. However, several challenges persist.
Data privacy is a major concern, as sensitive health records are vulnerable to breaches. Interoperability between various devices and systems is also
limited, affecting seamless data exchange. Moreover, the cost of implementing IoT infrastructure in under-resourced settings remains high. Network
reliability and security standards must be enhanced for consistent service. Despite these issues, literature supports that with proper safeguards, IoT can
revolutionize modern healthcare delivery.
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IoT-enabled Health Monitoring Systems:

With integration of Internet of Things technologies in Medical field has led to major advancements in patient monitoring and medical data
management. These systems enable real-time collection and transmission of health parameters, which supports continuous and remote monitoring,
especially for individuals with chronic conditions or limited mobility.

Wearable Devices and Sensor Integration:

Modern IoT health monitoring systems often utilize wearables such as heart-rate monitors, blood pressure sensors, glucose m, and SpO₂ trackers.
These devices continuously collect physiological data and transmit it to cloud platforms for analysis. Research by Kumar et al. (2021) highlights how
wearable biosensors improve early disease detection and allow for adaptive treatment strategies.[1]

Cloud-Based Health Data Analytics:

According to studies by Sharma and Patel (2020), cloud infrastructure plays a pivotal role in storing and processing large volumes of data generated by
IoT health systems. These platforms support AI-based predictive analysis, which can alert caregivers or medical staff in case of anomalies like
abnormal heart rhythms or oxygen saturation drops.[2]

Mobile and Web Interfaces for Accessibility:

Several IoT systems are complemented by mobile applications that display real-time health data to users and healthcare professionals. Research by
Zhang et al. (2022) shows that such apps not only improve patient engagement but also provide timely medication reminders and feedback on health
trends, making healthcare more proactive.[3]

Remote Patient Monitoring (RPM):

Remote monitoring systems are widely used for elderly patients or those in rural areas. A review by Thomas and Singh (2021) emphasizes the
effectiveness of RPM in reducing hospital readmissions and managing post-surgical recovery. These systems enable clinicians to monitor patient vitals
without requiring frequent in-person visits.[4]

Mobile Applications for Medication

Mobile applications for medication management have emerged as effective tools in promoting treatment adherence and improving patient outcomes.
Studies show that such apps offer timely reminders, dosage tracking, and alerts to prevent missed doses. Some advanced applications integrate with
wearable devices and cloud platforms, allowing seamless data sharing with caregivers and healthcare professionals. Researchers have found these tools
especially helpful for patients with chronic conditions like diabetes and hypertension. Additionally, features like refill notifications, health education
content, and symptom logging enhance patient engagement. However, usability and interface design are crucial to ensure adoption among elderly users.
Concerns regarding data privacy and app reliability have also been highlighted in multiple studies. Despite these issues, mobile apps are cost-effective
and accessible interventions in healthcare. Their ability to personalize schedules and provide multilingual support adds further value. Overall, literature
supports mobile apps as essential components of modern digital health ecosystems.

Impact of Mobile Technology on Healthcare Management

Mobile technology has significantly transformed healthcare management by enabling better communication, data access, and patient engagement.
Studies have shown that mobile health (mHealth) apps facilitate real-time monitoring, appointment scheduling, and chronic disease tracking. Mobile
platforms also allow seamless sharing of medical records between patients and healthcare providers, improving coordination and decision-making.
According to recent literature, mobile tools support remote consultations, which became especially vital during the COVID-19 pandemic. Patient
education through mobile apps has enhanced awareness and adherence to treatment protocols. However, researchers also point out challenges like data
security, inconsistent internet access, and the digital divide. Despite these concerns, mobile solutions are credited with reducing administrative burdens
and streamlining workflows in clinical settings. Customizable and multilingual interfaces make mobile healthcare more inclusive and effective. Overall,
mobile technology continues to play a crucial role in advancing efficient, patient-centric healthcare systems.

III. OBJECTIVE

The main objective of this study, to explore role and the impact related to mobile technology in enhancing healthcare management. It aims to analyze
how mobile applications and connected devices support patient monitoring, improve communication between healthcare providers and patients, and
facilitate better treatment adherence. The paper also seeks to identify the benefits, limitations, and future potential of mobile health (mHealth) tools in
clinical and remote care settings. Additionally, the study intends to evaluate the effectiveness of mobile technology in reducing healthcare costs,
improving access in underserved areas, and strengthening overall healthcare delivery systems.

IV. METHODLOGY

This study adopts a qualitative and analytical research methodology based on secondary data sources to evaluate the impact of mobile technology on
healthcare management. A comprehensive literature review was conducted using academic journals, healthcare reports, and published case studies from
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databases such as PubMed, IEEE Xplore, and Google Scholar. Key parameters considered include mobile health application usage, patient engagement
levels, healthcare accessibility, and clinical efficiency.

The selected literature was analyzed to identify trends, benefits, limitations, and real-world implementations of mobile technologies in healthcare.
Comparative analysis is also carried out to assess the effectiveness of mobile solutions across various healthcare settings, such as hospitals, rural clinics,
and home-care environments. No primary data collection was involved, as the focus remained on synthesizing existing knowledge to draw meaningful
conclusions and propose potential improvements in mobile healthcare practices.

To ensure the reliability and relevance of the data, only peer-reviewed articles and studies published within the last ten years were considered. Specific
inclusion criteria included research focused on mobile applications, wearable health devices, and digital communication tools used in healthcare
management. Studies covering both developed and developing regions were analyzed to capture global perspectives. The extracted data was
categorized under key themes such as remote patient monitoring, data sharing, telemedicine, and patient adherence. Thematic analysis was then
employed to interpret patterns and draw insights regarding the transformative role of mobile technology in modern healthcare systems. This structured
approach facilitated a balanced evaluation of both the opportunities and challenges associated with mHealth adoption.

V. BLOCK DIAGRAM

Fig 1: Block Diagram for Medical Reminder Device Assembly

The block diagram illustrates the architecture of an IoT-based medication reminder and health monitoring system centered around the Raspberry Pi
Pico W microcontroller. This system is designed to generate reminders through visual (LEDs, LCD) and auditory (buzzer) alerts while monitoring
patient interaction using IR sensors. The following components are integrated into the system:

1.Battery: The battery serves as the primary power source, providing energy to all components via the power module. A rechargeable lithium-ion
battery is typically used due to its efficiency and portability.

2.Power Module: This unit regulates and distributes the voltage from the battery to ensure that all components receive safe and stable power. It acts as
an interface between the raw battery output and the system electronics.

3.Raspberry Pi Pico W: This microcontroller functions as the core processor. It receives inputs from IR sensors, controls the buzzer and LEDs, and
displays relevant information on the LCD. The built-in Wi-Fi module allows potential integration with cloud or mobile applications, enhancing remote
access and real-time alerts.

4.IR Sensors: Infrared sensors are used to detect presence or motion, commonly implemented to verify if the user has accessed the medication. This
data helps monitor medication adherence and system responsiveness.

5.Buzzer: The buzzer generates audible alerts to notify the user at scheduled medication times. It is triggered by the Raspberry Pi Pico W based on a
predefined schedule or when a dose is missed.

6.LEDs: Light Emitting Diodes act as visual cues, helping to attract attention to the reminder. They may indicate different statuses, such as upcoming,
missed, or completed doses using color or blink patterns.

7.LM2596 Converter: This is a buck converter used to step down voltage levels. It ensures that the sensors and display receive the required operating
voltage (typically 5V or 3.3V), protecting them from overvoltage damage.

8.LCD Display: The LCD is responsible for showing the user key information such as the medicine name, dosage instructions, and system status. A
16x2 or 20x4 LCD with I2C protocol is preferred for ease of integration and reduced wiring.
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VI. CIRCUIT DIAGRAM

Fig 2: Circuit diagram for Underground Cable Fault Detection

The presented circuit diagram illustrates an embedded system built around the Raspberry Pi Pico W microcontroller. It integrates multiple sensors
and output devices, powered by a regulated power supply to enable real-time monitoring and control functionalities. This type of setup is commonly
used in smart automation, robotics, or security systems.

1.Power Supply Unit:

The system is powered by a 3.7V 1500mAh Li-ion battery, that is connected to a DC TO DC converter . This module steps up or regulates the
voltage to an appropriate level required by the microcontroller and the connected modules, ensuring stable operation of the entire system.

2.Microcontroller Unit:

At the center of the design is the Raspberry Pi Pico, a cost-effective and flexible microcontroller board based on the RP2040 chip. It serves as the
main processing unit that reads data from sensors and controls various outputs based on programmed logic.

3.Input Devices and Sensors:

-Three IR obstacle detection sensors are connected to the Raspberry Pi Pico. These sensors detect the presence of objects and send digital output
signals to the microcontroller.

4.Output Devices:

-The system includes three green LEDs, each connected through a 200-ohm resistor to limit current and prevent damage. These LEDs provide visual
feedback based on sensor inputs or programmed events.

-A buzzer is also incorporated as an audio output device. It is controlled via a digital GPIO pin on the microcontroller and can be triggered for alerts or
warnings.

5-Circuit Connections and Logic:

The wiring is clearly organized: power lines (VCC and GND) are distributed from the battery and regulated by the DC-DC converter. Sensor outputs
and module control lines are connected to various GPIO pins of the microcontroller. Data lines for I2C communication from the MPU6050 sensor are
connected to the appropriate SDA and SCL pins on the Pico.
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VII.RESULT

Fig 3: Drawer Led Indication

Fig 4 : Mobile Application For Alloting The Remindar Timings
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Fig 5: IR Sensor Placed Inside Drawer Reading Hand Moments

Fig 6: 3D Printed Assembly Model

VII. FUTURE SCOPE

The current sensor-based embedded system using Raspberry Pi Pico demonstrates strong potential for future enhancements across multiple domains.
With the integration of wireless connectivity, such as Wi-Fi or Bluetooth, the system can be upgraded for remote monitoring and IoT-based
applications. Cloud integration may allow for real-time data logging and analysis, expanding its use in smart environments. Additionally, the
development of a companion mobile application could improve user interaction and control. By incorporating more advanced sensors and optimizing
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power management, the system can be adapted for broader applications in home automation, healthcare, and industrial safety, making it a scalable and
versatile solution for real-world deployment. Future improvements could also involve voice control, real-time notifications through mobile platforms,
and predictive maintenance capabilities using AI algorithms. Enhanced user interfaces and modular hardware design can increase ease of use and
customization. The system's compact form makes it ideal for portable use in medical or personal assistance devices. Moreover, integration with security
systems could allow automated alerts during emergency scenarios. These improvements would not only increase system efficiency but also expand its
impact across various industries.

VIII. CONCLUSION

The developed embedded system, centered around the Raspberry Pi Pico and supported by multiple sensors and output modules, successfully
demonstrates a functional approach to real-time monitoring and automation. Through efficient integration of IR sensors, LEDs, a buzzer, and motion
sensing via the MPU6050, the system is capable of providing prompt responses to environmental inputs. Its compact design, low power consumption,
and customizable structure makes it suitable for all wide ranges, practical applications also including obstacle detection, alert systems, and basic
automation tasks. The use of simple yet reliable components ensures cost-effectiveness while maintaining system performance. Additionally, the
modular nature of the design enables future enhancements and flexibility for adaptation in evolving scenarios. By addressing real-world challenges with
affordable and scalable technology, this project contributes meaningfully to the growing field of smart embedded systems. Overall, the system offers a
balanced combination of hardware efficiency and application relevance, laying a strong foundation for future developments in intelligent sensing and
control.
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