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Abstract: It is challenging even today to get proper healthcare facilities like availability of medicine in the rural as well as
underserved areas like hilly and etc . To help bridge this gap, we’ve developed a Automated medicine dispensing system that
brings a new level of automation, accuracy, and ease of use to medication management. The medicine Dispenser dispenses the
medicine based on the QR Coded prescription generated by the hospitals or medicine practitioners it helps to reduce the human
errors in understanding the manual prescription and also the QR Coded prescription is unique and helps the patient details to be
encrypted . The main part of the Medicine Dispenser is a mobile app built using Flutter and Dart, allowing users to either scan
QR-coded prescriptions or manually choose the medicines they need. The app is easy to use and talks directly to an Arduino-
based control unit through Bluetooth. This unit controls the relays and motors that handle the actual medicine dispensing. To
make the system even more user-friendly, Dispenser consists an Interactive Voice Response System (IVRS) using a DFPlayer
Mini module, which guides users step-by-step in either Telugu or English to get Medication based on the problem they are
facing like fever, cough, cold and etc. We’ve also added a DHT11 sensor to monitor temperature and humidity, which helps keep
the medicines in good condition. When the sensor detects conditions outside the ideal range, a cooling fan automatically kicks in
to protect the medicine .The Dispensers setup is scalable, and built to be deployed anywhere from village health centers to urban
clinics. With features like voice based medication selection, QR based dispensing , and environmental monitoring, this system
makes smart healthcare delivery not just possible, but practical and effective.

Keywords: Automated medicine dispenser, QR-based medication management, Arduino control system, IVRS integration, smart
dispensing system.

L. INTRODUCTION
Traditional medicine dispensing methods rely heavily on human involvement, which can lead to errors, long wait times, and
inefficiencies. Patients often face challenges such as incorrect dosage, expired medications, and difficulty accessing medicines,
especially in rural and underserved areas. Pharmacists and healthcare providers may also experience workload pressure, increasing
the likelihood of dispensing mistakes. Additionally, elderly and disabled individuals may struggle with visiting pharmacies
frequently or understanding complex medication regimens. These challenges highlight the need for an automated system that
simplifies and secures the dispensing process while ensuring accessibility for all[1], [2].
Automating the medicine dispensing process significantly enhances healthcare efficiency and patient safety. It reduces human errors,
ensures precise dosage administration, and minimizes waiting times at pharmacies and hospitals. The system provides 24/7
availability, making it ideal for both urban and rural settings where pharmacy access might be limited. For elderly and disabled
individuals, features like voice commands and QR-based prescriptions enable hassle-free medicine retrieval. Additionally,
maintaining optimal storage conditions using temperature and humidity sensors ensures medication quality and effectiveness. By
integrating these advancements, the dispenser contributes to a more accessible and reliable healthcare system[1], [3].
The automated medicine dispenser can be deployed in hospitals, pharmacies, remote healthcare centers, and emergency medical
kiosks to streamline medication distribution. It is particularly useful in rural areas where access to pharmacies and healthcare
professionals is limited. Disaster relief centers and military bases can also benefit from this system by ensuring a steady and safe
supply of medications. In nursing homes and elder care facilities, the dispenser assists in medication adherence for patients
requiring regular doses. Moreover, it can be used for dispensing specialized medications like Ayush medicines and controlled
substances while maintaining security and proper dosage tracking[4], [5].
This system offers multiple advantages, including improved accuracy in medication dispensing and reduced dependency on manual
processes. QR-based prescription scanning ensures patients receive the correct medication, minimizing the risk of errors. Voice
command integration makes it easier for elderly and visually impaired individuals to access their medicine without assistance.
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The dispenser operates 24/7, increasing accessibility in both urban and remote areas. Additionally, integrated environmental
monitoring ensures medications are stored under optimal conditions, maintaining their potency. The unit-dose packaging feature
promotes safe and efficient medication administration, reducing the chances of overdosing or missed doses[4], [6].

1. LITERATURE REVIEW

Jacq.[7] created the APG/RMD818 High-Speed Liquid Unit Dose Packaging Machine, combining sophisticated pharmaceutical
automation engineering and process control to automate liquid dose preparation, greatly improving efficiency and production
capacity in hospital pharmacies, and summarizing it as an innovative, easy-to-use solution with obvious benefits over solid dose
systems. Riti Achammal.S et al.[8] designed an inexpensive and robust automatic drug dispenser with Raspberry Pi and facial
recognition, which was efficient in delivering medicine, authenticating patients, and giving low-stock reminders, eventually
lowering the reliance on caregivers and increasing adherence to medicine for elderly people. Shanthini E et al.[9]. created an
automatic drug dispenser with QR code technology to facilitate medication management by encoding prescriptions, secure payment
platforms, and a helical spring drawer system for dispensing. Taking the technology-based approach, they achieved accuracy,
transparency, and efficiency, which led to increased dispensing accuracy, minimized waiting time, and increased convenience for
patients. They summed up that the dispenser revolutionizes the delivery of healthcare, fitting into contemporary advances in
healthcare technology. Rekhitha Sree Ankireddypalli and Kandi Sriya Sushrutha Reddy [10] proposed an loT-based intelligent drug
administration system based on real-time monitoring, authentication, and smart alerts to enhance prescription management and
minimize drug addiction. They concluded that the system supports better medication compliance, identifies abuse at an early stage,
and ensures responsible prescription practices, ultimately enhancing patient outcomes.

1. METHODOLOGY
The proposed Automatic Medicine Dispenser focuses on integrating software applications and hardware to streamline the
medication dispensing. The system employs two user-friendly interaction mechanisms—a QR code-based mobile interface and an
IVRS-guided selection process—to ensure seamless and accessible medicine retrieval.

A. Flowchart
Start
|

no < HIVRS

button
Pressed ?

Mobile interface
v |
Elete SeRnian Give details
Name, Age, Phone

number

!

! | Generate activation Select medicine

Dispense the
related medicine

-

Fig. 1. Flow Diagram for Medicine Dispensing
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This dual approach ensures inclusivity, catering to both tech-savvy users and individuals unfamiliar with mobile applications. By
integrating QR code precision with 1VRS accessibility, the system enhances efficiency, accuracy, and ease of use in medicine
dispensing.

B. Block Diagram
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Fig. 2. Block Diagram for an Automatic Medicine Dispenser With QR Code Integration And Ivrs .

The block diagram illustrates the architecture of the Automatic Medicine Dispenser with QR Code Integration and IVRS system. At
the core of the system is the Arduino Mega Board, which coordinates various components. The IVRS system, comprising a
DFPlayer Mini Module, speaker, and memory, provides voice guidance through interactive prompts, supported by push buttons for
language selection and symptom identification. The DHT11 Temperature and Humidity Sensor collects environmental data, which
is transmitted to the user interface via the Bluetooth Module. The mobile interface offers two options: a QR Scanner for automatic
medicine identification or Manual Medicine Selection for users who prefer manual input. The QR Code is generated by a dedicated
Mobile Application, simplifying prescription input. Based on the selected medication, the Arduino activates the Relay and Medicine
Dispenser System to release the required drugs. This integrated design ensures accurate medication dispensing, combining
automation, user guidance, and environmental monitoring for improved efficiency and accessibility.

C. Components

A. Arduino Mega

Specifications:

* Operating Voltage: 5V

* Input VVoltage (recommended): 7V to 12V

* Digital /0O Pins: 54 (of which 15 provide PWM output)
* Analog Input Pins: 16

* Flash Memory: 256 KB (8 KB used by bootloader)
* SRAM: 8 KB

* EEPROM: 4 KB

* Clock Speed: 16 MHz
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Fig. 3. Arduino Mega 2560

Purpose: The Arduino Mega serves as the central processing unit of the medicine dispensing machine. Its large number of 1/O pins
and extended memory capacity enable simultaneous integration of key modules like the DFPlayer Mini for IVRS, Bluetooth for user
communication, relay modules for motor control, and DHT11 for environmental sensing. It receives decoded QR data from the
mobile interface, identifies the required medication, and executes dispensing through voice-guided steps.

B. MP3-TF-16P Module

Specifications:

* Operating Voltage: 3.2V to 5V

» Communication Interface: UART (Serial Communication)
* Audio Format Support: MP3, WAV, and WMA

» Storage Support: MicroSD card up to 32GB

Fig.4. MP3-TF-16P Module

Purpose: This module is responsible for playing voice instructions and guidance for users interacting with the IVVRS system. It plays
both Telugu and English audio messages to direct users through the medicine dispensing process.

C. 8-Channel Relay Module

Specifications:

* Operating Voltage: 5V

« Channel Control: 8 independent relays

» Maximum Switching Voltage: 250V AC / 30V DC
* Maximum Switching Current: 10A

Fig. 5. 8-channel Relay

Purpose: This module controls the dispensing of medicines. Each relay is assigned to a specific medicine type, ensuring precise and
automated medicine delivery based on QR code data or IVVRS input.
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D. 150 RPM DC Motors

Specifications:

* Operating Voltage: 6V to 12V

* Speed: 150 RPM

* Torque: High torque suitable for mechanical control

Fig. 6. DC Motor

Purpose: These motors drive the dispensing mechanism, ensuring each medicine is accurately released according to the user's
prescription or selection.

E. Push Buttons
Specifications:

* Type: Tactile Push Buttons
* Operating Voltage: 5V

Fig. 7. Push Button

Purpose: Push buttons are used for language selection, manual medicine selection, and additional interactive controls required in the
medicine dispenser interface.

F. 4 Ohms 3 Watt Speaker
Specifications:

* Impedance: 4 Ohms

* Power Rating: 3 Watts

» Compact Size for Embedded Systems

Fig. 8. Speaker

Purpose: The speaker delivers clear and loud audio instructions for the IVRS system, ensuring users can follow voice guidance
easily during the medicine dispensing process.
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G. DHT11 Sensor

Specifications:

* Operating Voltage: 3.3V to 5V

» Temperature Range: 0°C to 50°C
* Humidity Range: 20% to 90% RH

Fig. 9. DHT11 Sensor

Purpose: The DHT11 sensor measures temperature and humidity, providing data that is transmitted to the user interface via
Bluetooth to ensure environmental conditions are suitable for stored medicines.

H. HC-05 Bluetooth Module
Specifications:

* Operating Voltage: 3.3V to 5V

» Communication: UART Interface
* Wireless Range: Up to 10 meters

Fig. 10. Bluetooth Module

Purpose: The HC-05 Bluetooth module facilitates wireless communication between the Arduino system and the maobile application.
It transmits decoded QR code data and IVRS responses to ensure accurate medicine dispensing and effective user interaction.

I. Buck Converter

Specifications:

* Input VVoltage Range: 4.5V to 40V

* Output Voltage Range: 1.25V to 37V (adjustable)
* Output Current: Up to 3A (with heatsink)

« Efficiency: Up to 92%

« Switching Frequency: 150 kHz

Fig. 11. Buck Converter Module
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Purpose: The buck converter ensures stable power supply to various modules within the medicine dispenser. It steps down the input
voltage to the required level (e.g., 5V or 3.3V) for safely operating components like the Arduino Mega, DFPlayer Mini, Bluetooth
module, and sensors. This enhances energy efficiency and protects sensitive electronics, ensuring reliable performance of the QR-
based IVRS dispensing system.

V. RESULTS AND DISCUSSIONS

The proposed Automatic Medicine Dispenser with QR Code Integration and IVRS has been successfully implemented and tested
for efficient medicine retrieval. The system's performance was evaluated based on accuracy, response time, and user accessibility.
The dual-mode interaction—via mobile QR code scanning and IVRS—ensured seamless medicine dispensing for both tech-savvy
users and those unfamiliar with mobile applications. Experimental results demonstrated that the QR code-based retrieval mechanism
provided near-instantaneous activation, while the IVRS mode required an average processing time of a few seconds, depending on
user input speed. Furthermore, the system effectively minimized human intervention and medication errors, enhancing accessibility
and efficiency. The following sections provide a detailed analysis of system performance, user feedback, and potential areas for
further optimization.

Fig 3: Prototype of the Automatic Medicine Dispenser Syster-n

The figure 3 showcases a prototype of an automated medicine dispenser integrating mechanical and electronic components for
efficient drug dispensing. The system features spiral storage units controlled by an Arduino Uno, with dispensing triggered via QR
code scanning or an 1VVRS-based selection. A relay-driven motor mechanism ensures precise medicine retrieval, while a DHT11
sensor monitors storage conditions. This system enhances accessibility, minimizes human intervention, and improves accuracy in
medication distribution, making it ideal for hospitals, pharmacies, and remote healthcare facilities.

Figure 4: IVRS and Interface-Based ispensing Circuit
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The figure 4 illustrates the circuit implementation of the Interactive VVoice Response System (IVRS) and interface-based medicine
dispensing unit. The system is powered by an Arduino microcontroller, relays, and communication modules, enabling automated
medicine dispensing based on user input via IVRS. The integration of audio feedback and real-time control ensures accurate and
efficient medication retrieval. This setup enhances accessibility, particularly for visually impaired or elderly users, by providing a
voice-guided, user-friendly interface for medicine selection and dispensing.

Turn Bluetooth Off Name
Start Scan
Age
Scanned QR:
Show Devices Mobile
Connected Device: No device connected
Temperature: --°C Select Medicine =
Humidity: ~%

Submit Medicine

Selected Medicine:

Fig 5: Interface at the Machine to scan gr code and manual medicine selection .

The figure 5 showcases the user interface of the AITAM’s eClinic system, designed to facilitate seamless medicine dispensing
through QR code scanning and manual input. The interface allows users to enter essential details such as name, age, and phone
number while providing an option to scan a QR code for automatic prescription retrieval. Additionally, a "Medicines™ button
enables manual selection of medicines based on the patient's condition. The real-time temperature and humidity display further
enhance the system's adaptability in healthcare environments.

QR Code Generator

Name
mani

Age
21

Mobile
6305852695

Medicine
Paracetmol -

Generate QR Code

Encoded: mani;21;a

Fig 6. QR Prescription Generation Application

This figure 6 represents the interface for generating QR-based prescriptions, streamlining the medicine selection process. The
system enables users to select the required medication digitally, which is then encoded into a QR code. This QR-based approach
minimizes errors, enhances efficiency, and ensures seamless integration with automated dispensing systems. The application
simplifies the interaction between patients and the dispensing unit, improving accessibility in healthcare environments.
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Fig 7: Medicine available in dispenser

This figure 7 displays the interface of the medicine selection system within the automated dispenser. The application, named "E-
prescription generator," allows users to search for medicines such as Paracetmol, Cetrizine ,Cofsils,Loperamide, Omeprazole,

Amoxylin, ORS, Eldopar. By streamlining the selection process, this system enhances user convenience and ensures quick access to
appropriate medication. This feature is particularly beneficial in self-service medical dispensing units, reducing dependency on
pharmacists while maintaining accessibility to essential medicines.

4

Fig 8: Overall outer body of the dispenser

This figure 8 showcases the structural framework of the automated medicine dispenser. The outer body is designed to house the
internal dispensing mechanism, including electronic circuits, sensors, and medicine storage compartments. The organized
arrangement of coiled dispensers and rotational mechanisms ensures smooth medicine retrieval and dispensing. The sturdy stand
provides stability, making the system suitable for various public and private healthcare environments. This design ensures
accessibility, durability, and efficiency in medicine distribution.
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V. CONCLUSIONS

The Automatic Medicine Dispenser with QR Code Integration and IVRS presents an innovative solution to modernize medication
management and dispensing. By leveraging QR codes, Interactive Voice Response Systems (IVVRS), and real-time environmental
monitoring, the system effectively addresses challenges such as long pharmacy queues, medication errors, and accessibility issues
for elderly and visually impaired patients. Its modular and scalable design makes it adaptable for various healthcare settings,
including hospitals, pharmacies, and home care environments. Future advancements could incorporate Al-powered prescription
verification, cloud-based real-time monitoring, and multilingual support, further improving medication safety, dispensing accuracy,
and accessibility. These enhancements would minimize manual intervention, optimize healthcare workflows, and extend the
system's impact to both urban and rural populations, ultimately revolutionizing automated healthcare delivery.
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