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ABSTRACT 

The Smart Medicine Box (SMB) is a new development in healthcare technology that attempts to solve the 

problems related to medication management and adherence. Medication non-adherence continues to be a 

major obstacle to successful treatment in today's fast-paced environment, which compromises health outcomes 

and raises healthcare expenditures. The SMB revolutionizes how people manage their prescriptions by 

integrating cutting-edge technology including mobile applications, artificial intelligence (AI), and the Internet of 

Things (IoT). To sum up, the Smart Medicine Box offers a viable way to address the widespread issue of 

medication non-adherence. The SMB has the power to transform medication management procedures by 

utilizing the most recent technological developments, which would ultimately improve people's quality of life 

and health outcomes all throughout the world. 

I. INTRODUCTION 

In a time of rapid technological advancement, the healthcare industry is about to see a major upheaval. 

Medication management is one area that is ready for progress. It is an essential part of healthcare that is 

frequently hampered by issues like patient disengagement, complexity, and forgetfulness. In reaction to these 

difficulties, the Smart Medicine Box (SMB) seems as a ray of hope, with the potential to completely transform 

how people take their prescription drugs. 

The incidence of drug non-adherence, a persistent issue with far-reaching repercussions, highlights the need 

for better medication management options. According to studies, up to 50% of people don't take their 

prescriptions as directed, which raises the risk of hospitalization, accelerates the course of illness, and 

increases healthcare expenses. Non-adherence can be caused by a variety of factors, such as motivation or lack 

of understanding, treatment regimen intricacy and forgetfulness, or both. 

The Smart Medicine Box is a state-of-the-art remedy that tackles these issues head-on. Fundamentally, the SMB 

empowers people to accurately and conveniently manage their medication by utilizing a combination of 

cutting-edge technology, such as mobile applications, artificial intelligence (AI), and the Internet of Things 

(IoT). Through the smooth integration of these technologies. the SMB provides a complete and easy-to-use 

platform for medication and adherence. 

This introduction lays the groundwork for a thorough examination of the Smart Medicine Box, covering its 

features, functionality, and possible effects on the provision of healthcare. Stakeholders, including patients and 

healthcare practitioners, can recognize the importance of the SMB in promoting patient outcomes, increasing 

medication adherence, and increasing healthcare efficiency by being aware of its features and advantages. 

II. LITERATURE REVIEW 

Failure to take medication is a serious problem in healthcare that has a big impact on both patient outcomes 

and expenses. The frequency and consequences of inability to adhere have been emphasized in a number of 

studies, highlighting the need for creative approaches to enhance medication management. Smart medicine 

boxes (SMBs) are one innovative strategy to handle this problem that have emerged in recent years as a result 

of the development of smart technology. By combining cutting-edge technology to address the problems 

associated with medication adherence, the Smart Medicine Box (SMB) offers a revolutionary approach to 

medication management. The literature on the subject emphasizes how urgently novel approaches are needed 



                                                                                                                     e-ISSN: 2582-5208 
International Research Journal of  Modernization in Engineering  Technology  and   Science 

( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:06/Issue:06/April-2024                        Impact Factor- 7.868                             www.irjmets.com             

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

[1797] 

to address pharmaceutical non-adherence, a widespread problem that has serious consequences for patient 

outcomes and healthcare expenditures.  

The frequency of medication non-adherence in a range of patient demographics and medical problems has been 

shown by numerous studies. Many reasons contribute to this non-adherence, including patient disengagement, 

treatment regimen complexity, and forgetfulness. Non-adherence has serious repercussions, such as higher 

hospitalization rates, illness progression, and medical costs. 

The SMB appears to be a viable answer to these problems. The SMB is a complete platform for medication 

adherence and management, built with smart sensors, connection features, and artificial intelligence 

algorithms. Through an intuitive mobile application interface, users may measure adherence, receive 

reminders, and obtain individualized prescription schedules. 

III. BENEFITS OF USING SMART MEDICINE BOX 

1. Better Medication Adherence: The SMB makes sure that users take their recommended doses by promptly 

reminding and alerting them. The SMB increases the rate of medication uptake by lowering the possibility of 

missing or giving the wrong dose by utilizing smart sensors and connectivity elements. 

2. Real-Time Medication Intake Monitoring and Feedback: The SMB provides real-time medication intake 

monitoring, enabling users to keep tabs on their adherence practices and get prompt feedback. 

3.  Decrease in Healthcare Costs: The SMB's enhanced medication adherence programs may result in lower 

medical expenses for avoidable drug-related problems. By reducing the number of hospital stays, ER visits, 

and the advancement of disease 

4. Promotion of Independence and Quality of Life: The SMB encourages autonomy in medication 

management, which is especially advantageous for the elderly and people with long-term medical  

conditions. 

5. Optimized Treatment Plans: Based on real-world adherence data, providers can personalize treatment 

programs, change dosages, and spot trends that will improve therapeutic outcomes. 

IV. PROBLEM STATEMENT 

Medication non-adherence continues to be a major problem in healthcare, resulting in worse treatment 

outcomes, higher medical expenses, and a lower standard of living for patients. Adherence rates remain low 

despite improvements in medical technology and interventions, underscoring the need for creative approaches 

to enhance drug management. Conventional approaches to medication adherence mostly rely on patient recall 

and manual tracking, both of which have flaws and are inefficient. Suboptimal adherence rates are also caused 

by elements like complicated treatment plans, forgetfulness, a lack of comprehension, and low patient 

involvement. 

In addition, the global healthcare systems are under more stress due to the aging population and rising rates of 

chronic illnesses, which worsen the problem of drug non-adherence. Caregivers frequently have to juggle 

several prescriptions and schedules in order to manage their loved ones' meds. 

In this situation, a thorough and approachable solution that successfully removes obstacles to medication 

adherence is desperately needed. By utilizing cutting-edge technologies like the Internet of Things (IoT), and 

mobile applications to deliver individualized prescription management solutions, the Smart Medicine Box 

(SMB) seeks to close this gap. Nevertheless, a number of obstacles must be overcome for the SMB to be adopted 

and implemented, including those related to cost, accessibility, user acceptability, and interaction with current 

healthcare systems. 

V. OBJECTIVE OF THE STUDY 

By fusing cutting-edge technology with user-centric design concepts, the Smart Medicine Box (SMB) aims to 

enhance medication adherence and management. The following are the main goals that the SMB seeks to 

accomplish: 

1. By offering individualized dosage instructions, timely reminders, and real-time monitoring features, the 

SMB aims to increase drug adherence rates. The SMB attempts to reduce the likelihood of missed doses and 

medication-related issues by making sure users follow their recommended medication regimens. 
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2. The SMB gives patients the ability to actively participate in monitoring their drug regimen thanks to its 

intuitive design and user-friendly interface. Patients may take charge of their treatment and make educated 

decisions about their healthcare because to the SMB's access to customized drug schedules, dosage 

guidelines, and adherence tracking. 

3. By offering remote monitoring features and missed dose notifications, the SMB seeks to assist caregivers in 

administering drugs for their loved ones.. The SMB enhances overall healthcare efficiency by lowering the 

possibility of drug errors and streamlining medication management procedures.  

VI. PROPOSED METHODOLOGY 

6.1. Working Principle 

The Smart Medicine Box (SMB) methodology comprises multiple essential procedures and processes that 

facilitate its ability to enhance medication adherence and management. Utilizing a blend of cutting-edge 

technology and approaches, the Smart Medicine Box (SMB) enhances drug administration and adherence. An 

outline of its technique and guiding philosophy is provided below: 

1. Requirement Analysis: The first stage is carrying out a thorough examination of the SMB's goals and 

requirements. This entails figuring out who the intended user base is, comprehending their needs for 

medication management, and specifying the features and functionalities that the SMB should have. 

2. Design and Development: The hardware and software components of the SMB are conceptualized and 

created during this phase, which is based on the requirements analysis. This comprises creating the mobile 

application interface, integrating connectivity modules, smart sensors, and microcontrollers, as well as 

building the actual enclosure. 

3. Real-Time Monitoring and Alerts: The smart sensors identify user interactions with the SMB to get their 

meds and send the information to the CPU or microcontroller. Real-time monitoring of drug usage patterns 

and adherence behavior is conducted by the SMB continually.  

4. Sensor Integration: To identify whether or not prescription drugs are present, smart sensors are built 

inside the SMB's compartments. To precisely track drug consumption, these sensors may make use of 

technologies like RFID (Radio-Frequency Identification), optical sensors, or weight sensors. 

5. Connection Setup: To facilitate data transmission and real-time communication, the SMB is linked to either 

a local network or the internet. The SMB can communicate adherence data to outside systems for analysis 

and alerts and notifications to users' mobile devices because to this connectivity. 

6. Development of Mobile Applications: To communicate with the SMB, a user-friendly mobile application is 

created. Users can enter their prescription schedules, dosage guidelines, and other pertinent data into the 

mobile app. In addition, it offers functions including tracking adherence, sending reminders for medications, 

and facilitating communication with caregivers or healthcare providers. 

7. Testing & Validation: The SMB is put through a comprehensive testing and validation process before 

deployment to make sure it is accurate, reliable, and user-friendly. This entails performing user 

acceptability testing with target consumers in addition to testing the performance of smart sensors, 

connection features, and mobile application interface. 

8. Deployment and Implementation: The SMB is made available to patients, caregivers, and healthcare 

practitioners for usage after testing is over. Users may receive assistance and training to help them become 

acquainted with the SMB and its features. 

9. Monitoring and Maintenance: The SMB is routinely observed after deployment to make sure it keeps 

working and performing as intended. We swiftly address any difficulties or maintenance required to 

minimize medication management disruptions.                                                 

6.2. Software Used 

Software is used to program the Arduino IDE in order to create a Smart Medicine Box System with the 

assistance of an Arduino Nano. Writing the necessary code for our projects is helpful. 
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Figure 1: Proposed Hardware Implementation of Smart Medicine Box through Arduino Uno 

To upload the program in there are steps which are following:- 

1. Select our port. 

2. Select our Arduino board. 

3. Compile our program. 

4. To end, we can upload our plan. 

6.3. Hardware Used 

For this, we have used an Arduino Uno, RTC Module, 12C LCD Interface, Buzzer, Bluetooth Module, Wi-fi 

Module. 

6.4. Hardware and Software Used 

Table 1 

Software Used Hardware Used 

Arduino IDE 
Arduino Uno, RTC Module, 12C LCD Interface, 

Buzzer, Bluetooth Module, Wi-Fi Module 

Table no 1 show which hardware and software parts are required to build an Autonomous Vehicle system. 

VII. FUTURE SCOPE OF SMART MEDICINE BOX 

Future development and expansion of the Smart Medicine Box (SMB) have enormous possibilities for 

enhancing drug management and improving healthcare outcomes. The following are some possible future SMB 

scope areas: 

1. Integration with Wearable Devices: Additional data points for tracking medication adherence can be 

obtained by integration with wearable health monitoring devices, such as fitness trackers or smartwatches. 

The use of biometric data, including heart rate, activity level, and sleep habits, allows the SMB to provide 

more individualized treatments and insights into the behavior of medication adherence. 

2. Enhanced Artificial Intelligence: The capabilities of the SMB can be further enhanced by developments in 

machine learning and artificial intelligence. Advanced AI algorithms that can anticipate drug adherence 

trends, recognize adherence barriers, and provide proactive interventions to increase adherence rates may 

be incorporated into future iterations of the SMB. 

3. Predictive analytics: The SMB can use predictive analytics to forecast future drug adherence behavior by 

examining patient health records and previous adherence data. Predictive models are able to proactively 

intervene to avoid prescription non-adherence by identifying high-risk individuals who are more likely to 

face adherence issues. 

4. Integration with Telehealth Platforms: Patients and healthcare providers can communicate more easily 

when telehealth platforms and remote patient monitoring systems are integrated. Real-time transmission of 

adherence data by the SMB to healthcare providers facilitates remote monitoring and prompt actions aimed 

at promoting drug adherence. 
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5. Gamification and Incentive Programs: By integrating gamification features and incentive schemes into 

the SMB, users might be encouraged to follow their prescription schedules. Reward points, success badges, 

and challenges are a few examples of features that might help users feel accomplished and motivated to take 

their prescriptions as prescribed. 

6. Increased Interoperability and Connectivity: By increasing its connectivity choices and interoperability 

with other healthcare systems and devices, the SMB can be further improved. Care coordination can be 

enhanced and medication management procedures streamlined by integration with pharmacy software, 

electronic health records (EHRs), and medication management platforms. 

7. Future versions of the SMB: SMB  may have the ability to remotely dispense medication, enabling users to 

reload prescriptions either straight from the device or via a linked pharmacy service. This would guarantee 

ongoing access to pharmaceuticals and do away with the need for manual refills. 

VIII. CONCLUSION 

Utilizing cutting-edge technologies to tackle the widespread issue of pharmaceutical non-adherence, the Smart 

Medicine Box (SMB) offers a revolutionary approach to medication management. The SMB has the potential to 

completely transform how people manage their drugs with its user-friendly design, real-time monitoring 

features, and individualized treatments. This might result in better treatment outcomes, increased patient 

involvement, and lower healthcare costs. Through the provision of tailored dosage instructions, regular 

reminders, and adherence monitoring, the SMB enables patients to take charge of their drug regimens and 

make educated decisions regarding their care. Additionally, healthcare providers can use the data gathered by 

the SMB to better individualize therapies, detect patterns of adherence, and optimize treatment regimens, all of 

which will improve therapeutic outcomes. 
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