
 

e-ISSN:2582-7219 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

       INTERNATIONAL JOURNAL OF  

          MULTIDISCIPLINARY RESEARCH 
 

       IN SCIENCE, ENGINEERING AND TECHNOLOGY 
 
 
 

Volume 7, Issue 3, March 2024   
 
 
 
 
 
 
 

 

Impact Factor: 7.521  
 
 
 
 
 
 
 
 

6381 907 438    6381 907 438  ijmrset@gmail.com @ www.ijmrset.com 



International Journal Of Multidisciplinary Research In Science, Engineering and Technology (IJMRSET) 

                            | ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 7.521| Monthly Peer Reviewed & Referred Journal | 

| Volume 7, Issue 3, March 2024 | 

| DOI:10.15680/IJMRSET.2024.0703056 | 

IJMRSET © 2024                                                               |     An ISO 9001:2008 Certified Journal   |                                       4862 

 

 

 

   Development of Smart Sanitizing Robot with 
Medicine Transport System 

 

Dr. P. D. Khandait1, Rohit Nimbalkar2, Shivam Jivanapurkar3, Durga Donode4   

HOD, Department of Electronics and Telecommunication Engineering, KDK College of Engineering, Nagpur, 

Maharashtra, India1 

Student, Department of Electronics and Telecommunication Engineering, KDK College of Engineering, Nagpur, 

Maharashtra, India2,3,4 

 

ABSTRACT- This research introduces a pioneering Smart Sanitizing Robot featuring an integrated Medicine Transport 

System, addressing the critical need for enhanced sanitation and efficient medication logistics within healthcare facilities. 

Combining cutting-edge robotics, AI, and medical logistics, the robot autonomously navigates spaces using intelligent 

sensors and algorithms to detect and neutralize pathogens with UV-C light and disinfectant sprays, thereby minimizing 

human intervention and reducing the risk of exposure for healthcare workers. Additionally, the Medicine Transport System 

optimizes medication delivery routes, prioritizes urgent requests, and manages inventory through machine learning 

algorithms, ensuring swift and efficient delivery of medical supplies. Through extensive prototyping and testing, initial 

trials within healthcare settings have demonstrated promising results, highlighting the potential of this integrated solution to 

elevate hygiene standards and streamline medical logistics, offering a scalable and adaptable approach to combat infectious 

diseases and optimize healthcare operations. 

 KEYWORDS: Healthcare Operations, Hygiene Standards, Smart Sanitizing Robot, Medicine Transport System, 

Healthcare Facilities, Robotics, Sanitation, Disinfectant Sprays, Infectious Diseases. 

I.INTRODUCTION 

In the face of evolving healthcare challenges and the imperative for efficient response mechanisms, the 
development of innovative technologies has become increasingly vital. This study presents a groundbreaking initiative 
focused on tackling these challenges head-on by introducing a Smart Sanitizing Robot integrated with a Medicine Transport 
System. With the global healthcare landscape constantly under pressure, particularly exacerbated by the COVID-19 
pandemic and the ever-looming threat of infectious diseases, the importance of stringent sanitation measures within 
healthcare facilities cannot be overstated. Concurrently, optimizing the intricate logistics involved in the delivery of 
medications and medical supplies within these environments is crucial for ensuring timely and effective patient care. 
Through the fusion of advanced robotics, artificial intelligence algorithms, and medical logistics expertise, this project 
endeavors to redefine the landscape of healthcare operations. By seamlessly integrating cutting-edge technologies, this 
solution aims to revolutionize both sanitation practices and medication distribution processes within healthcare settings. 
The ensuing sections will delve into the intricate design and development stages of this innovative solution, elucidating its 
potential to significantly enhance hygiene standards and streamline healthcare operations for the betterment of patient 
outcomes and overall healthcare efficacy. 
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II. PROBLEM IDENTIFICATION 
 
1. Inadequate Sanitation Practices: Traditional manual sanitation methods within healthcare facilities often fall short of 
effectively eliminating harmful pathogens, leading to increased risks of healthcare-associated infections (HAIs) among 
patients and healthcare workers. 
 
2. Limited Efficiency in Medication Distribution: Conventional medication distribution systems in healthcare settings can 
be inefficient and prone to delays, leading to potential disruptions in patient care and suboptimal treatment outcomes. 
 
3. Increased Risk of Contamination: Manual handling of medications and medical supplies poses a risk of contamination, 
particularly in environments where infectious diseases are prevalent, further exacerbating the potential for cross-
contamination and nosocomial infections. 
 
4. Resource Intensive Processes: Current sanitation and medication distribution practices often require significant 
manpower and resources, leading to increased operational costs and logistical complexities within healthcare facilities. 
 
5. Need for Automation and Optimization: There is a growing demand for innovative solutions that leverage automation 
and data-driven optimization to enhance sanitation practices and streamline medication distribution processes, ultimately 
improving patient safety and healthcare efficiency. 
 

III. PROPOSED SYSTEM 
 

The proposed system encompasses the development of a holistic solution that combines a Smart Sanitizing Robot and a 
Medicine Transport System, complemented by an Android application to enhance functionality and user interaction. The 
Smart Sanitizing Robot features advanced sensors for environmental perception and autonomous navigation, utilizing UV-
C light and disinfectant spraying mechanisms for thorough surface sanitation. Artificial intelligence algorithms enable real-
time path optimization and obstacle avoidance. Simultaneously, the Medicine Transport System employs automated 
vehicles or drones, integrating machine learning algorithms to optimize delivery routes and prioritize medication requests 
based on urgency.  
Seamlessly integrated with inventory management systems, this system ensures accurate stock monitoring and efficient 
medication distribution. Additionally, the Android application provides healthcare personnel with remote access for 
monitoring system performance, scheduling sanitation tasks, tracking medication deliveries, and receiving real-time 
notifications. By seamlessly integrating with existing healthcare infrastructure and offering enhanced user interaction 
through the Android application, this system aims to revolutionize sanitation practices, streamline medication distribution, 
and improve overall operational efficiency within healthcare facilities. 
 

IV.METHODOLOGY OF PROPOSED SURVEY 
 

The methodology for the development of the integrated Smart Sanitizing Robot, Medicine Transport System, and Android 
application begins with a thorough requirement analysis involving interviews, surveys, and analysis of existing protocols to 
define key needs and constraints. Following this, the system design phase focuses on architecting each component, 
including the Smart Sanitizing Robot's sensors, navigation algorithms, and sanitation mechanisms, as well as the Medicine 
Transport System's vehicle/drones, route optimization algorithms, and inventory management integration. Simultaneously, 
the design of the Android application encompasses user interface and functionality aspects such as real-time monitoring and 
task scheduling. Prototyping and development involve iterative refinement of prototypes for each component, followed by 
integration and testing to ensure seamless communication and functionality. Deployment within a controlled healthcare 
facility environment for pilot testing allows for user feedback collection, performance evaluation, and refinement. Finally, 
comprehensive documentation, training, and ongoing support ensure successful adoption and utilization of the integrated 
system within healthcare facilities. 
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V. BLOCK DIAGRAM 

 

Figure: Block diagram of the system 

The block diagram for the development of the Smart Sanitizing Robot with the integrated Medicine Transport System, 

incorporating components such as Arduino, Bluetooth module, relay board, DC motor, LCD, motor driver, and brushless 

DC pump, can be explained as follows: 

1. Arduino: The Arduino serves as the central microcontroller unit responsible for controlling and coordinating the various 

components of the system. It receives input from sensors, user interfaces, and remote commands via the Bluetooth module, 

processes the data, and sends appropriate signals to control the actuators and motors. 

2.  Bluetooth Module: The Bluetooth module enables wireless communication between the Smart Sanitizing Robot and 

external devices such as smartphones or tablets. It allows for remote control and monitoring of the robot's operation, as well 

as data transmission for diagnostics and feedback. 

3. Relay Board: The relay board acts as a switchboard for controlling high-power devices such as the brushless DC pump 

and other motorized components. The Arduino sends signals to the relay board to activate or deactivate specific relays, 

thereby controlling the operation of connected devices. 

4. DC Motor: DC motors are used to drive the wheels or tracks of the Smart Sanitizing Robot, enabling its movement and 

navigation within the environment. The Arduino controls the speed and direction of the DC motors based on input from 

sensors and user commands. 

5. LCD: The LCD (Liquid Crystal Display) provides a visual interface for displaying important information such as system 

status, sensor readings, and diagnostic messages. It enhances the user experience by providing real-time feedback and status 

updates. 
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6. Motor Driver: The motor driver circuitry interfaces between the Arduino and the DC motors, providing the necessary 

power and control signals to drive the motors. It regulates the voltage and current supplied to the motors, ensuring smooth 

and efficient operation. 

7. Brushless DC Pump: The brushless DC pump is utilized for dispensing sanitizing solution or disinfectant during the 

sanitization process. It is controlled by the Arduino via the motor driver circuitry, allowing for precise control over the flow 

rate and distribution of the sanitizing agent. 

Overall, this integrated system leverages Arduino-based control and communication, along with a range of peripheral 

components, to create a versatile and efficient Smart Sanitizing Robot with the capability to transport medications within 

healthcare facilities. The Bluetooth module enables remote operation and monitoring, while the relay board, DC motors, 

and brushless DC pump facilitate precise control and automation of key functions. The LCD provides a user-friendly 

interface for monitoring system status and providing feedback. 

Android Application: 

The Android application serves as a pivotal component in the development of the Smart Sanitizing Robot with the 

integrated Medicine Transport System, offering users a comprehensive interface for system control, monitoring, and 

interaction. Through the application, users gain the capability to remotely control both the sanitization processes conducted 

by the robot and the delivery operations facilitated by the medicine transport vehicles or drones, all from the convenience of 

their smartphones or tablets. Real-time monitoring functionalities enable users to observe live video feeds from onboard 

cameras, track the progress of sanitation tasks, and monitor the status of medication deliveries in real-time. Additionally, 

users can schedule sanitization cycles and medication deliveries according to predetermined schedules or urgent requests, 

receiving alerts and notifications for completed tasks, low medication stock, or any operational issues. Moreover, the 

application may offer features for data visualization and analytics, allowing users to analyze historical data on system 

performance and make informed decisions for optimization. Overall, the Android application enhances user accessibility, 

system efficiency, and operational effectiveness within healthcare facilities utilizing this integrated solution.                         

VI.ADVANTAGES 

Advantages of the Smart Sanitizing Robot with integrated Medicine Transport System include: 

1. Enhanced sanitation: Utilizes advanced technologies for thorough pathogen elimination, reducing healthcare-associated 

infections. 

2. Streamlined medication delivery: Ensures prompt and efficient delivery of medications, improving patient care 

outcomes. 

3. Reduced human intervention: Automation minimizes errors and contamination risks, enhancing safety and efficiency. 

4. Real-time monitoring: Allows remote supervision and prompt response to system events, enhancing operational 

oversight. 

5. Optimal resource utilization: Maximizes resource efficiency, leading to cost savings and improved operational efficiency. 

6. Adaptability and scalability: Can be tailored to various healthcare settings, accommodating different facility sizes and 

needs. 

7. Improved patient experience: Enhances safety and comfort for patients through advanced sanitation and efficient 

medication delivery processes. 
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VII. APPLICATIONS OF PROJECT 

1. Hospitals: In hospital settings, the system can be deployed to sanitize patient rooms, operating theaters, waiting areas, 

and other high-traffic zones. It ensures thorough disinfection of surfaces, reducing the spread of infections and enhancing 

patient safety. Additionally, the Medicine Transport System facilitates the timely delivery of medications to different wards 

and departments, optimizing patient care workflows. 

2. Clinics and Outpatient Facilities: Clinics and outpatient facilities can benefit from the system's ability to sanitize 

examination rooms, treatment areas, and waiting rooms. By reducing the presence of pathogens, it creates a hygienic 

environment for patients and staff. The Medicine Transport System streamlines medication delivery processes, ensuring 

that patients receive their prescriptions promptly 

3. Long-term Care Facilities: Nursing homes and long-term care facilities can use the system to maintain clean and sanitary 

living spaces for residents. Regular sanitization with the Smart Sanitizing Robot helps prevent outbreaks of infectious 

diseases among vulnerable populations. The Medicine Transport System ensures that residents receive their medications on 

time, supporting their healthcare needs. 

4. Emergency Response and Disaster Relief: The system can be deployed in emergency response situations and disaster 

relief efforts to quickly sanitize temporary medical facilities, shelters, and field hospitals. Its mobility and automation 

capabilities enable rapid deployment and effective sanitation in challenging environments. 

5. Pharmaceutical Manufacturing Facilities: Pharmaceutical manufacturing facilities can utilize the system to sanitize 

production areas, laboratories, and cleanrooms to maintain high levels of cleanliness and compliance with regulatory 

standards. The Medicine Transport System can also facilitate the efficient distribution of raw materials and finished 

products within the facility. 

Overall, the application of the Smart Sanitizing Robot with integrated Medicine Transport System spans across various 

healthcare settings, offering solutions to improve sanitation practices, enhance patient care outcomes, and streamline 

medication distribution processes. Its versatility and effectiveness make it a valuable asset in ensuring hygiene, safety, and 

efficiency in healthcare operations. 

VIII.CONCLUSION 

In conclusion, the development of the Smart Sanitizing Robot with integrated Medicine Transport System represents a 
significant advancement in healthcare infrastructure, offering multifaceted solutions to address critical challenges in 
sanitation and medication distribution. By leveraging advanced robotics, artificial intelligence, and medical logistics 
technologies, the system enhances sanitation practices, minimizes the risk of infections, and optimizes patient care 
workflows within healthcare facilities. Its ability to autonomously sanitize surfaces and efficiently deliver medications not 
only improves hygiene standards but also enhances patient safety and satisfaction. Moreover, the system's adaptability and 
scalability make it suitable for deployment across various healthcare settings, ranging from hospitals and clinics to long-
term care facilities and emergency response scenarios. As healthcare systems continue to evolve and face new challenges, 
the Smart Sanitizing Robot with integrated Medicine Transport System stands poised to play a pivotal role in safeguarding 
public health and advancing healthcare delivery worldwide. 
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