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ABSTRACT: The rapid growth of healthcare demands efficient and automated solutions to improve medicine
accessibility and reduce human dependency in dispensing systems. This paper presents the design and simulation of an
automated medicine dispenser vending machine developed using Proteus Design Suite. The proposed system integrates
a microcontroller-based control unit, keypad interface, display module, and motor-driven dispensing mechanism to
ensure accurate and controlled delivery of prescribed medications.

The system is designed to operate based on user authentication through an ID input method, enabling secure access to
pre-assigned medicines. Once authenticated, the user can select the required medicine within predefined limits, and the
system dispenses the medication while simultaneously updating inventory data. The simulation environment in Proteus
allows real-time testing of circuit behavior, component interaction, and system reliability without physical
implementation.

The proposed design eliminates manual errors, reduces waiting time in pharmacies, and enhances patient convenience,
especially in high-demand environments such as hospitals and clinics. Furthermore, the modular architecture enables
easy scalability and future integration with advanced technologies such as IoT-based monitoring and cloud-based
prescription management systems. The results demonstrate that the system is cost-effective, reliable, and suitable for
modern healthcare automation.
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L. INTRODUCTION

The advancement of healthcare technology has significantly transformed the way medical services are delivered, with
automation playing a crucial role in improving efficiency and accuracy. In conventional pharmacy systems, medicine
dispensing is largely dependent on manual processes, which can lead to long waiting times, human errors, and
increased workload for pharmacists. These challenges highlight the need for an intelligent and automated solution that
ensures safe, quick, and reliable medicine distribution.

An automated medicine dispenser vending machine is an emerging solution designed to streamline the dispensing
process by integrating embedded systems and digital control mechanisms. This system enables patients to access
prescribed medicines through a secure and user-friendly interface, reducing the need for direct human intervention. By
incorporating authentication methods such as unique patient IDs, the system ensures that only authorized users can
access specific medications, thereby enhancing safety and compliance.

In this project, the design and simulation of a medicine dispenser vending machine are carried out using Proteus Design
Suite. The simulation approach allows for efficient testing of circuit design, component interaction, and system
functionality before physical implementation. The proposed system includes key components such as a microcontroller,
keypad input, display unit, and motor-driven dispensing mechanism, all integrated to perform automated operations.

Furthermore, the system addresses key issues in healthcare environments, including medication errors, inventory
management, and patient convenience. By automating the dispensing process, the system not only reduces operational
delays but also ensures accurate dosage delivery. The modular design also provides flexibility for future enhancements,
such as integration with Internet of Things (IoT) technologies and centralized medical databases.
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Overall, this project aims to contribute to the development of smart healthcare systems by providing a cost-effective,
reliable, and scalable solution for automated medicine dispensing.

II. LITERATURE REVIEW

In recent years, the automation of medicine dispensing has gained significant attention in the healthcare industry due to
the increasing need for accuracy, safety, and convenience. Shanthini et al. (2023), Patel et al. (2024), Nasir et al.
(2023), Gargioni et al. (2024), and Sallam (2024-2025) have collectively contributed significant research on automated
medicine dispensing and smart pharmacy vending systems in healthcare. Their studies highlight the importance of
automation in reducing human errors, minimizing patient waiting time, and improving efficiency in medicine
distribution. The proposed systems mainly integrate embedded systems, sensors, microcontrollers, IoT technology, and
database connectivity to identify, store, and dispense medicines according to electronic prescriptions. Security features
such as QR code scanning, fingerprint authentication, RFID, and barcode identification were also incorporated toensure
safe and accurate dispensing. Results from these studies demonstrated improved medication adherence, better inventory
management, and enhanced patient satisfaction, particularly in rural and emergency healthcare settings. However, the
authors also identified challenges including high installation cost, maintenance requirements, dependency, lack of
standardized performance evaluation, and limited clinical validation. Overall, these studies indicate that automated
medicine dispenser vending machines have strong potential to create a more reliable, efficient, and intelligent
healthcare infrastructure, while future research should focus on improving cost-effectiveness, reliability, and system
security through the integration of artificial intelligence and cloud computing technologies. Finally, the literature
indicates that automated medicine dispenser vending machines significantly reduce the workload of pharmacists,
minimize human errors, and ensure continuous availability of medicines. These systems also contribute to improved
inventory control and better patient data management. However, challenges remain in terms of cost, maintenance,
software security, and compliance with healthcare regulations. Some studies also reported limitations related to
mechanical reliability, patient education, and network connectivity, particularly in rural areas. Future research aims to
develop cost effective, scalable, and secure systems that can integrate seamlessly with hospital information systems,
electronic prescriptions, and telemedicine platforms. By addressing these challenges, automated medicine dispensers
can play a crucial role in building a smarter and more efficient healthcare infrastructure.

III. RESEARCH METHODOLOGY

The block diagram is shows that the automated medicine dispensing system involves several stages, starting from
prescription generation to medicine delivery. First, the doctor examines the patient and uploads the prescription to a
digital platform. The prescription is stored in a database and linked to a unique patient ID.

This ensures that each patient’s medication details can be securely accessed when needed. Next, the patient visits the
dispensing machine and enters their unique ID through a touchscreen or keypad. The system retrieves the stored
prescription from the database and displays the list of prescribed medicines on the screen. The patient can review the
medicines and modify the quantity if permitted by the system. After the patient confirms the request, the control unit
processes the information and sends commands to the dispensing mechanism. Motors, sensors, and compartments
inside the machine work together to locate the required medicines and dispense the correct quantity. Sensors verify the
medicine selection and ensure accurate dispensing.

Finally, the medicines are delivered through the output tray to the patient. The system updates the database to record
the transaction and maintain inventory levels. This methodology enables a fast, accurate, and automated medicine
distribution process with minimal human assistance, making it highly useful in hospitals and healthcare centers that
require continuous service.
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IV. RESULTS AND DISCUSSION

The proposed automated medicine dispenser vending system was successfully designed and simulated using the
Proteus environment with an Arduino Uno (ATmega328P) as the core controller. The simulation results confirm that
the system performs all intended operations with satisfactory accuracy and reliability.

Upon user interaction through the keypad interface, the system accurately detects and processes the input commands.
The selected medicine is displayed on the 20x4 LCD module, providing clear and real-time feedback to the user. The
display messages, such as “Dispensing: Paracetamol,” indicate that the system correctly maps user inputs to predefined
medicine options stored in the microcontroller program.

The control logic implemented in the Arduino ensures proper activation of the dispensing mechanism. The relay
module, driven through a BC548 transistor, successfully switches the DC motor ON and OFF based on the control
signals. The inclusion of a flyback diode (IN4001) effectively protects the circuit from voltage spikes caused by the
inductive load, ensuring stable operation.

Additionally, the LED indicators provide visual confirmation of system status. The green LED signifies successful
dispensing operations, while the red LED can be configured to indicate errors such as invalid input or system faults.
This enhances the overall usability and user experience.

From a performance perspective, the system demonstrates:
Accurate input recognition from the keypad

e Reliable display output on the LCD

e Stable switching operation of the relay and motor

e Effective integration of hardware and control logic

The results validate that the system is capable of reducing manual intervention in medicine dispensing processes. It
offers a low-cost and efficient solution for automating pharmaceutical distribution in environments such as hospitals,
clinics, and medical stores.

However, certain limitations were observed in the simulated model. The system currently operates on a predefined set
of medicines without dynamic inventory tracking. Furthermore, it lacks advanced features such as secure user
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authentication, real-time database integration, and payment gateway support, which are essential for real-world
deployment.

Future enhancements can include the integration of 10T-based monitoring systems, automated stock management, and
digital payment systems to improve scalability and functionality.

In conclusion, the simulation results demonstrate that the proposed system is technically feasible and provides a strong
foundation for developing a fully automated medicine dispensing solution with enhanced features for practical
applications.
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FIG: 2
V. CONCLUSION

The automated medicine dispensing system developed in this project successfully demonstrates the use of embedded
technology to improve efficiency and accuracy in healthcare services. The system is capable of verifying user IDs,
displaying appropriate instructions, and controlling access to medicines in a secure and reliable manner.

The integration of keypad input, LCD display, and microcontroller processing ensures smooth and userfriendly
operation. The results show that the system reduces the need for manual intervention, minimizes human errors, and
speeds up the dispensing process. Its simple design, low cost, and ease of implementation make it a practical solution
for hospitals, pharmacies, and remote healthcare centers.

In conclusion, the proposed system provides an effective and scalable approach to automated medicine distribution.
With further enhancements such as IoT integration, database connectivity, and advanced authentication methods, the
system can be expanded into a more intelligent and fully automated healthcare solution.

VI. FUTURE WORK

Integration of IoT technology for real-time monitoring and remote control

Implementation of biometric authentication (fingerprint/face recognition) for enhanced security
Connection to cloud-based prescription systems for direct doctor input

Development of a mobile application for user interaction and medicine tracking

Addition of digital payment options (UPI, card, etc.)

Use of advanced sensors and smart motors for precise dispensing

A
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