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Abstract - Medication safety remains a critical concern in 

healthcare, particularly for patients prescribed multiple drugs 

simultaneously. Non-adherence to pill reminders and 

unrecognized drug–drug interactions are major sponsors to 

preventable adverse drug events. With the rapid growth of 

digital healthcare technologies, there is an increasing demand for 

intelligent systems that support medication observance while 

proactively detecting unsafe medicine combinations. 

Many people nowdays forget to take their medicines on time and 

do not know whether two medicines are unsafe to take together 

or not. Because of this patients may get side effects, slow 

recovery, or serious health problems. Old people and patients 

who take many medicines suffer this most. 

This paper represents a Pill Reminder and Drug-Drug 

Interaction Alert System, which is a web-based digital solution 

designed to improve medication safety through automated 

scheduling and rule-based interaction detection. The system 

enables users to register pills along with dosage, frequency, and 

timings, and generates timely reminders using a scheduler 

mechanism. Simultaneously, a drug interaction detection 

module compares newly added medications against existing 

prescriptions using a predefined interaction knowledge base. 

When a possible interaction is identified, the system immediately 

notifies the user with an informational alert warning. This 

system is mainly useful for elderly patients and individuals 

prescribed multiple medications who require reliable reminders 

and interaction safety warnings. 

Keywords - Pill Reminder System, Drug–Drug Interaction 

Detection, Medication Safety, Web-Based Healthcare 

Application, Automated Reminders, Informational alert 

warning. 

 I INTRODUCTION 

Medication errors are a major challenge in modern healthcare 

and can cause harm to patients as well as increase treatment 

costs. According to the World Health Organization, unsafe 

medication practices and preventable adverse drug events 

lead to significantly harm worldwide and add avoidable 

healthcare expenses each year [1]. 

One of the common causes of medication errors is patients 

forgetting to take their medicines at the right time or 

following incorrect dosage schedules. This issue is especially 

serious for patients with chronic illnesses who must take 

multiple medicines daily. Existing digital health technologies, 

such as smartphone apps and web-based reminder systems, 

have shown the potential to help and improve adherence to 

medication regimens [2]. However, many of these solutions 

only focus on reminders and do not alert users about 

potentially harmful drug combinations. 

Drug–drug interactions occurs when the effect of one 

medicine is changed by the presence of another medicine. 

These interactions can reduce the effectiveness of treatment 

or may cause serious side effects, when they are often missed 

by patients, especially when multiple healthcare providers 

prescribe different drugs. 

 This medication errors not only affect patients but also places 

a serious burden on families, caretakers, and healthcare 

systems. Patients suffering from long-term diseases such as 

diabetes, heart issues and hypertension are often required to 

take several medicines every day. Managing many medicines 

at different times increases confusion and makes it difficult 

for patients to follow the prescribed schedule correctly. 

Studies have shown that complex medication routines are one 

of the major reasons for poor adherence among patients [3]. 

This problem is more severe in elderly people, as they 

commonly suffer from several chronic diseases and may 

experience memory-related problems. As a result, people 

aged between 60 to 65 years are more likely to miss their 

doses or take incorrect doses, or they even forget whether they 

have already taken a medicine or not. Poor compliance to 

medication schedules can lead to treatment failure, worsening 

of disease conditions and increased hospital admissions [3]. 

Another major challenge in medication management is the 

lack of coordination between healthcare providers. Many 

patients consult different doctors or specialists, and each of 
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them may prescribe medicines independently. Because of the 

absence of a single, integrated medication record, patients 

may unknowingly receive drugs that can interact with each 

other. This increases the possibility of harmful drug–drug 

interactions and unnecessary side effects. 

Drug–drug interactions are particularly dangerous because 

they can change the way medicines work inside the body. In 

some cases, one medicine can increase the effect of another 

drug and cause toxicity, while in other situations it can reduce 

the effectiveness of treatment. These interactions are difficult 

for patients to recognize on their own and often remain 

unnoticed until adverse reactions occur. Research has shown 

that polypharmacy and complex treatment plans significantly 

increase the risk of drug-related problems and medication 

errors [4]. 

Although traditional methods such as pill boxes, written notes 

and manual reminders are commonly used, they still depend 

heavily on the patient’s memory and discipline. These 

methods cannot automatically detect unsafe medicine 

combinations and cannot adapt when prescriptions are 

changed. Therefore, there is a strong need for intelligent 

digital systems that can actively assist patients in medication 

management. 

With the extensive availability of smartphones and web 

technologies, digital healthcare systems can now provide 

automated reminders, track medication history and support 

safer medicine use. However, most existing systems only 

focus on reminding users about dosage schedules and fail to 

address drug–drug interaction risks. This limitation highlights 

the need for an integrated solution that combines both 

medication reminders and interaction alerts within a single 

platform. 

To address these challenges, this paper advises a Pill 

Reminder & Drug-Drug Interaction Alert System that 

combines automated medication reminders with real-time 

detection of dangerous drug interactions, which improve 

medication safety and support better health outcomes. 

 II LITERATURE REVIEW 

Medication adherence and safety are significant concerns in 

modern healthcare, especially for patients prescribed multiple 

medications concurrently. Many studies have explored digital 

solutions aimed at improving adherence through reminder 

systems and addressing the challenges of drug–drug 

interactions. 

Several researchers have focused on digital reminder systems 

to improve medication adherence. Silva et al. developed a 

mobile application that provides personalized reminders and 

tracks medication intake, and their results showed 

improvement in adherence among patients with chronic 

diseases, particularly elderly users who frequently miss doses 

[5]. However, the system mainly focuses on reminders and 

does not integrate real-time checking of unsafe drug 

combinations. 

In another study, Khan et al. proposed a web-based 

medication management system that allows users to schedule 

medicine alerts and maintain digital medication records [6]. 

Their results indicate that digital platforms help reduce 

manual tracking errors and improve routine compliance. 

Nevertheless, the system does not include an interaction 

detection mechanism to warn users about harmful drug 

combinations. 

Apart from reminder systems, several studies have focused on 

drug–drug interaction detection. Huang and Lee developed a 

clinical decision support system that uses an interaction 

knowledge base to detect and alert unsafe drug combinations 

[7]. Their study demonstrated that automated interaction 

checking significantly reduces adverse drug events in 

healthcare environments. However, the system is mainly 

designed for clinical use by healthcare professionals and is 

not intended for direct use by patients. 

Similarly, Patel et al. proposed a rule-based drug interaction 

detection framework that generates alerts during prescription 

and dispensing processes [8]. Their work showed that rule-

based reasoning can effectively identify interaction risks 

before medicines are consumed. Although the approach 

improves medication safety, it does not support daily pill 

reminders for patients. 

More recent research by Singh and Tripathi introduced a 

mobile-based system that integrates both medication 

reminders and interaction alerts for end users [9]. Their 

prototype demonstrated that combining reminders with 

interaction detection can improve both adherence and safety. 

However, the authors highlighted the need for better 

scalability and continuously updated interaction knowledge 

bases. 

The proposed Smart AI based – Pill Reminder and Drug-

Drug Interaction Alert System extend these existing studies 

by integrating automated reminder scheduling and rule-based 

interaction detection into a single web-based platform. The 

system is specifically designed for elderly users and patients 
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who take multiple medicines and require both adherence 

support and safety alerts in daily life. 

 III Problem Statement 

Despite the availability of digital health applications and 

mobile reminder tools, many patients still experience 

medication errors due to missed doses, incorrect timing, and 

lack of awareness about harmful drug–drug interactions. Most 

existing reminder systems focus only on alerting users to take 

medicines on time and do not provide warnings when unsafe 

medicine combinations are prescribed or added. 

Patients suffering from chronic diseases often take multiple 

medicines daily, prescribed by different doctors. Because 

there is no integrated system to verify possible interactions 

among these medicines at the patient level, individuals may 

unknowingly consume harmful combinations. This situation 

is more critical for elderly patients who face memory issues 

and depend heavily on reminders. 

Therefore, the major problem addressed in this research is the 

absence of an integrated, patient-oriented system that can both 

provide timely pill reminders and detect potential drug–drug 

interactions before the medicines are consumed. There is a 

need for a simple, web-based and user-friendly platform that 

supports daily medication management while improving 

safety through automated interaction alerts. 

Fig1.Medication risks due to non-adherence 

Fig2.Risk Percentage Chart 

 

 

      

 IV EXISTING SYSTEMS AND GAP ANALYSIS 

Several medication reminder applications and digital health 

platforms are currently available. These systems generally 

allow users to store medicine schedules and receive alerts 

based on predefined timings. Some clinical decision support 

systems used in hospitals provide drug–drug interaction 

checking for doctors and pharmacists during prescription. 

However, these existing systems present the following 

limitations: 

• Most reminder applications focus only on 

scheduling and alerts 

• Interaction checking systems are mainly designed 

for clinical use 

• Patients do not receive direct interaction warnings 

• Lack of a unified platform for both reminder and 

interaction detection 

• Limited support for elderly users and non-technical 

patients 

The major gap identified is the absence of a simple and 

integrated web-based solution that allows patients to manage 

their daily medicines while simultaneously receiving real-

time alerts for unsafe drug combinations. 

 V PROPOSED SYSTEM: SMART AI BASED PILL 

REMINDER AND DRUG-DRUG INTERACTION 

ALERT SYSTEM 

A. System Overview 

The proposed system is a web-based medication management 

platform designed to improve medication adherence and 

patient safety. The system enables users to register their 

medicines, dosage, frequency and intake timings. A scheduler  

automatically generates reminders to notify users at the 

correct time. 

Along with reminders, the system checks all newly added 

medicines against an internal interaction knowledge base. If a 

possible drug–drug interaction is detected, the system 

immediately generates an informational alert warning to the 

user. 
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The main advantages of the proposed system are: 

• Improving medication adherence 

• Reducing missed and incorrect doses 

• Avoiding harmful drug–drug interactions 

• Supporting elderly and multi-medicine users 

 

Fig3.System Overview 

B. Actors in the Proposed System 

1. Patient / User The user registers medicines, dosage, 

frequency and timings. The user receives reminders 

and interaction alerts. 

2. System Administrator The administrator maintains 

the medicine database and the interaction knowledge 

base. 

 VI System Architecture and Workflow 

The proposed system follows a modular web-based 

architecture. 

Workflow Description 

1. The user registers and get login into the system 

2. The user enters medicine details including name, 

dosage and time 

3. The system stores the medicine schedule 

4. The reminder module triggers alerts at scheduled 

times 

5. When a new medicine is added, the interaction 

detection module checks existing medicines 

6. If an unsafe combination is found, an alert is 

displayed to the user 

This workflow ensures both adherence support and safety 

verification. 

 VII METHODOLOGY 

The methodology of the proposed system focuses on 

automated scheduling and rule-based interaction detection. 

• Medicine registration and storage in a structured 

database 

• Scheduler-based reminder generation 

• Rule-based comparison of medicine pairs 

• Interaction matching using a predefined interaction 

knowledge base 

• Real-time alert generation for detected interactions 

• Simple and accessible user interface for elderly users 

The methodology ensures reliable operation and practical 

usability for daily medication management. 

 VIII USE CASE SCENARIOS 

A. Chronic Disease Patient 

A patient suffering from diabetes and hypertension registers 

multiple medicines in the system. The system reminds the 

patient at correct timings and detects if any newly added 

medicine interacts with the existing prescription. 

B. Elderly User 

An elderly user who often forgets doses uses the system to 

receive timely alerts and confirmation messages, helping 

maintain regular medication intake. 

C. Multi-Doctor Prescription Scenario 

When a patient receives medicines from different doctors, the 

system automatically checks for interaction risks and informs 

the user before taking the medicines. 

 IX ADVANTAGES OF THE PROPOSED SYSTEM 

• Improves medication adherence 

• Reduces missed and delayed doses 

• Detects unsafe medicine combinations 

• Enhances patient safety 

• Simple and user-friendly interface 

• Supports patients taking multiple medicines 

• Suitable for home-based healthcare monitoring 
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 X ETHICAL AND SOCIAL IMPACT 

The proposed system promotes responsible and safe medicine 

usage by providing patients with accurate and timely 

information regarding their prescriptions. By warning users 

about possible drug–drug interactions, the system helps 

prevent avoidable adverse reactions and reduces the risk of 

self-medication errors. 

From a social perspective, the system supports elderly 

individuals and chronically ill patients who often struggle 

with complex medication schedules. It reduces dependence 

on caretakers for routine reminders and empowers users to 

manage their health more independently. The system also 

contributes to public awareness regarding the importance of 

medication safety and interaction risks. 

 

Fig4.Ethical & Social Impact 

 XI LIMITATIONS 

• The system depends on the accuracy of the 

interaction knowledge base 

• Limited coverage of rare or newly introduced 

medicines 

• Internet access is required to use the web platform 

The system provides informational alerts and does not 

replace professional medical advice 

 XII FUTURE SCOPE 

• Mobile application development 

• Integration with hospital and pharmacy systems 

• Automatic updates of drug interaction databases 

• Voice-based reminders for elderly users 

• AI-based personalized alert scheduling 

• Wearable device integration for health monitoring 

• Multi-language support for better accessibility 

Fig5.Future Scope Of The System 

 XIII CONCLUSION 

This research presents a Smart AI based Pill Reminder and 

Drug-Drug Interaction Alert System designed to improve 

medication adherence and patient safety. Unlike traditional 

reminder applications that focus only on scheduling, the 

proposed system integrates both automated reminders and 

interaction detection within a single platform. 

The system assists users in managing complex medication 

routines while providing early warnings about unsafe drug 

combinations. By targeting elderly users and patients 

prescribed multiple medicines, the proposed solution supports 

safer healthcare practices at the individual level. 

With further enhancement and real-world deployment, the 

proposed system can significantly contribute to reducing 

medication errors and improving overall treatment outcomes. 
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