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Abstract: This loT-based medicine dispenser system presents a smart medication management system designed to
enhance user adherence and automate dispensing processes. This project proposes a NodeMCU and Arduino-based Drug
Delivery System utilizing a buzzer, RTC DS3231 module, LCD display, IR sensor, and GSM technology. The system is
designed to enhance medication adherence and patient care. The NodeMCU and Arduino facilitate seamless integration of
components, while the RTC DS3231 module ensures precise timekeeping for medication schedules. An LCD display
provides real-time information on dosage and timings. An IR sensor enables user interaction, allowing patients to confirm
dosage retrieval. Additionally, a buzzer provides audible alerts for medication reminders. The incorporation of GSM
technology allows remote monitoring and alerts for healthcare providers, ensuring efficient and timely drug delivery. This
system aims to improve patient outcomes and simplify medication management.
Keywords: NodeMCU, Arduino, Buzzer, RTC DS323| module, LCD display, IR sensor; GSM, Drug Delivery System,
Medication Adherence, Remote Monitoring.

I.INTRODUCTION
The introduction of the loT-based medicine dispenser marks a significant leap in healthcare technology, aiming to
revolutionize medication management and improve patient adherence. In an era where chronic conditions and complex
medication regimens are prevalent, smart solutions that enhance therapeutic compliance have become increasingly vital [1].
This innovative system incorporates a microcontroller, connectivity modules, and a user-friendly interface to create a
seamless ecosystem for scheduling, dispensing, and monitoring medication. By leveraging loT connectivity, users can
remotely control the dispenser through a dedicated mobile app, receiving timely reminders and personalized notifications
[2].This smart dispenser not only simplifies the medication routine for users but also addresses critical challenges in
healthcare, such as medication non-adherence, which can lead to complications and increased healthcare costs [3]. The
integration of sensors ensures precision in dispensing while also providing valuable data for health monitoring and analysis.
The system's commitment to security and privacy safeguards user information, making it a reliable and secure tool for
managing personal health data [4]. As the healthcare landscape continues to evolve, this loT-based medicine dispenser
stands at the forefront, offering a comprehensive and technologically advanced solution to empower individuals in managing
their health effectively. Through this introduction, we embark on a journey exploring the intricate features and potential
impact of this innovative medication management system.
2.LITERATURE SURVEY

This [5] paper reviews recent research addressing challenges faced by patients in adhering to medication schedules. The
author proposes a solution through the implementation of an Automatic Medicine Dispenser System and discusses the
recording of patients' health parameters using various sensors. The [6] paper explores the growing role of robotics in
healthcare, specifically in managing and controlling the new corona virus disease.
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The primary aim is to simplify patient monitoring, providing constant surveillance by monitoring and transmitting data on
temperature, pulse, and heart rate to both medical staff and patients. Any irregularities are displayed to the patient based
on pre-set thresholds by medical personnel. The [7] proposed tablet dispenser is designed to automatically dispense
prescribed medication to users at the appropriate times based on the loaded prescription. Additionally, the system ensures
patient compliance, guaranteeing that the medication is taken. In this [8] study, a system is introduced to automatically
provide patients with the necessary information for correct and timely adherence to their prescriptions. RFID technology
is employed for patient identification. The pillbox contains three types of tablets for headaches, fevers, and diarrhoea. In
case of any health concerns, patients can inquire by placing a finger on the heartbeat sensor, which measures both
heartbeat and temperature.

3.PROPOSED METHODOLOGY
The working methodology of the proposed Drug Delivery System involves a comprehensive integration of hardware
components and a systematic operational approach. Here is an overview of the working methodology:
Initialization and Configuration:
e Configure NodeMCU and Arduino to establish the basic framework for the system.
e [nitialize and set up the RTC DS323| module for accurate timekeeping.
User Interface Setup:
¢ Integrate the LCD display to provide a user-friendly interface.
e Display relevant information, including medication details and dosage timings.
Interaction through IR Sensor:
e Implement an IR sensor to enable user interaction.
e Users can confirm medication retrieval or provide responses through simple gestures.
Audible Alerts with Buzzer:
e Integrate a buzzer to deliver audible alerts for medication reminders.
e The buzzer serves as an additional reminder mechanism to enhance adherence.
Medication Schedule Management:
e Develop a scheduling algorithm based on real-time clock data from the RTC module.
e Ensure that the system automatically dispenses the prescribed medication at the specified times.
GSM Integration for Remote Monitoring:
e Incorporate GSM technology to enable remote monitoring and communication.
e Establish a communication link between the system and healthcare providers for real-time data exchange.
Data Logging and Reporting:
e Implement a data logging mechanism to record medication adherence patterns.
e Generate periodic reports that can be accessed remotely, aiding healthcare professionals in monitoring patient
compliance.
Error Handling and Notifications:
¢ Implement error handling mechanisms to address any system malfunctions.
¢ Send notifications to healthcare providers and patients in case of irregularities or missed doses.
User Feedback and Interaction:
e Enable users to provide feedback on their health status or report any issues.
e Implement a two-way communication system for enhanced user engagement.
Security Measures:
e Integrate security protocols to safeguard patient data and ensure the system's integrity.
¢ Implement encryption and authentication mechanisms for secure data transmission.
By following this working methodology, the Drug Delivery System aims to provide a holistic solution that not only
automates medication dispensing but also ensures active patient engagement and seamless communication with healthcare
providers, shown in figure |.
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4.RESULT AND ANALYSIS
The Drug Delivery System, as outlined in this study, demonstrates noteworthy results and analysis in the context of
medication adherence and remote monitoring. The system effectively ensures medication adherence by automating the
dispensing process at prescribed times, utilizing the precision of the RTC module and user interactions facilitated by an IR
sensor. Real-time monitoring capabilities, facilitated through GSM integration, enable healthcare providers to remotely
assess patient adherence and promptly intervene in case of irregularities. The user interface, presented on an LCD display,
proves to be user-friendly, providing essential information and fostering engagement. Moreover, the system's robust error
handling mechanisms and prompt notifications contribute to its reliability. Regular data logging captures medication
adherence patterns, allowing for insightful analysis and reporting over time. Security measures, including encryption and
authentication protocols, safeguard the confidentiality and integrity of patient data during remote monitoring. The cohesive
integration of hardware components, scheduling algorithms, and communication features ensures an overall efficient and
user-centric Drug Delivery System. User engagement, coupled with real-time monitoring and feedback mechanisms,
emerges as a key factor in the system's success. As a potential solution to medication adherence challenges, the system
holds promise, with future considerations including enhancements in user interfaces and personalized medication plans to
cater to diverse user groups and prescription types. In conclusion, the Drug Delivery System exhibits substantial potential
for impacting healthcare positively by combining automation with active patient engagement. Fig. | illustrates the design and
implementation of the Automatic Medicine Reminder system (AMRS).
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Fig 2. Proposed AMRS
5. CONCLUSION

The loT-based medicine dispenser represents a significant advancement in medication management, demonstrating its
efficacy in improving adherence rates and patient outcomes. The system's integration of smart technologies, including
accurate dispensing mechanisms and user-friendly interfaces, has proven instrumental in enhancing the overall medication
experience. The positive user feedback and comprehensive data analysis underscore the dispenser's potential to
revolutionize healthcare by providing personalized insights into patient adherence patterns. The emphasis on security and
regulatory compliance ensures the responsible handling of sensitive health data, instilling confidence in users and healthcare
professionals alike. The remote accessibility and caregiver involvement features further contribute to a holistic approach to
patient care.As the dispenser continues to undergo iterative development and quality assurance, it stands poised to make a
meaningful impact on medication adherence, ultimately advancing the broader goals of patient well-being and healthcare
efficiency.
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