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Abstract— Adherence to medication remains a problematic 

concern especially among older adults and those suffering 

from chronic diseases who have to follow very strict and 

timely medication protocols. The purpose of this project is to 

address these issues with an assistive pill box IoT design 

alongside a sophisticated patient monitoring system. The 

system incorporates a microcontroller powered pill box 

which receives medication cabinet management input from 

infrared sensors as well as inertial measurement units that 

ensures and validates medication consumption. Alongside 

this, important measures of health like oxygen saturation and 

heart rate are also monitored and documented. Information 

not only is recorded but shared on real time basis to the 

mobile application which sends accurate and prompt 

notifications on consumption validation, reminders, alerts for 

missed doses and low medicine levels. Combining automated 

pill dispensing, health monitoring, and cloud data storage, the 

solution aims to enhance adherence to medication protocols, 

reduce burden on caregivers, improve patients’ well-being, 

and ensure their safety, especially for patients who need 

constant monitoring and care.  

Keywords—ESP8266, NodeMCU, Blynk IOT, SPO2, 

ECG, MAX30003, MAX30100, LCD, Wi-Fi (key words)  

I. INTRODUCTION  

Medical technology innovation has improved life 

expectancy, but complicated medication regimens still remain 

difficult, particularly for older and mentally challenged 

patients. Skipping prescribed medications or incorrect dosing 

can lead to serious health complications and further medical 

costs. Traditional pillboxes and reminder devices often fail to 

offer real intake confirmation or real-time observation of a  

 

 

patient's health condition. To overcome these challenges, 

this project envisions a smart, IoT-based pill dispenser with a 

built-in patient monitoring system. The device employs a 

microcontroller-based dispenser with in-built sensors to track 

medication compliance and vital signs such as heart rate and 

oxygen saturation. Seamless connectivity to a mobile 

application enables scheduling, reminders, and remote 

tracking, giving caregivers and healthcare professionals 

actionable data. This integrated approach ensures that patients 

are taking the right drug at the right moment and promotes 

timely interventions, ultimately improving patient autonomy 

and health outcomes.  

II. METHODOLOGY 

A. The block diagram (Fig.1) illustrates the design of a health 

monitoring system based on IoT technology. The hub of 

the system is the IoT-ESP8266 microcontroller, which is 

the central processing and communication unit. The 

system is powered through Common Power Supply for All 

Units to provide equal power supply.  

B. Three principal health sensors send inputs to the ESP8266: 

SpO2 & Heartbeat Sensor, IR Temperature Sensor, and 

ECG Sensor. The SpO2 & Heartbeat Sensor measures 

blood oxygen saturation, while the IR Temperature Sensor 

measures body temperature. The ECG Sensor measures 

heart activity. All three sensors give real-time data to the 

ESP8266 to be processed and further acted upon.  

C. Additional features include an Accelerometer to detect 

patient movement or falls, and a Buzzer for alerting in 

emergency situations. The data sent to the Blynk IoT 

platform after filtering, and it offers the functionality of 

remote monitoring using a mobile or web application. This 

integration allows the caregiver or health professional to 
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remotely monitor patient vital signs in real-time from any 

place.  

D. The system offers timely detection of abnormal health

conditions and alerts caregivers in real time, enhancing

patient safety. This is highly appropriate for remote health

monitoring, especially for elderly or chronically ill

patients, and is in line with ongoing telemedicine

advancements

III. BACKGROUND AND RELATED WORKS

In the last few years, the implementation of Internet of Things 

(IoT) technology in healthcare infrastructure has gained 

momentum due to its ability to provide real-time monitoring 

and data transfer. IoT-based health monitoring systems have 

the ability to monitor critical parameters such as heart rate, 

blood oxygen saturation (SpO2), body temperature, and ECG 

signals continuously, thereby enabling early diagnosis and 

timely medical intervention. The IoT-ESP8266 

microcontroller is extensively used due to its affordability, 

Wi-Fi capability, and ease of integration with other sensors.  

 Numerous research works and prototypes have been designed 

keeping remote patient monitoring in focus. MAX30100 for 

heart rate and SpO2, DS18B20 for temperature, and AD8232 

for ECG are widely reported to be employed within such 

systems. A mobile platform or app such as Blynk is typically 

used for real-time visualization of data and alerting. 

Accelerometers are also incorporated to detect unusual 

movement like falls, and buzzers are employed as immediate 

alerting tools.  

This project builds on existing work by placing 

multiple sensors in one low-power design around the 

ESP8266. Real-time data transmission via Blynk enhances 

patient and health worker accessibility and usability. This 

method enables continuous monitoring and supports 

proactive healthcare delivery.  

IV. WORKING PRINCIPLE

A. Real-Time Working

This project is a medicine dispensing and tracking system 

in real-time. It combines an Arduino Uno board with several 

modules such as an LCD display, relay modules, a stepper 

motor (to rotate the segmented medicine box), and a Wi-Fi 

module (possibly for remote monitoring). The system 

probably operates through receiving a schedule input (through 

programming or server communication), thereafter 

energizing the right medicine segment at the prescribed time 

using the stepper motor. At the same time, it can trigger 

notifications or transmit data to a remote system via the Wi-

Fi module. The ECG electrode pads and wires hint at patient 

health monitoring, perhaps through a heart rate or ECG 

sensor. Real-time information is available on the LCD and 

may be transmitted to caregivers or to a medical dashboard. 

Power for different components is managed by the relay 

module such that only needed parts are functioning. Overall, 

the system maintains timely medicine distribution and 

monitoring of vital signs in patient care.   

B. BLYNK IOT

It appears to be a health or medicine monitoring system 

with IoT integration, and Blynk IoT is likely used to 

remotely monitor or control its operations. The setup 

includes an Arduino Uno, NodeMCU (ESP8266 Wi-Fi 

module), LCD display, relays, and rotary medicine 

dispenser. The NodeMCU is Wi-Fi connected to the 

internet and sends sensor readings or user inputs to the 

Blynk app. Patients can be notified, monitored for 

medicine schedules, or take actions like rotating the 

dispenser using Blynk. Sensor and electrode modules 

reflect patient health monitoring (perhaps ECG or pulse), 

with real-time information being sent to a smartphone via 

Blynk. This allows caregivers or doctors to remotely 

monitor patient health and give medication at the right 

time. Blynk's dashboard supports real-time monitoring, 

data logging, and mobile or web application-based 

control, making this configuration ideal for healthcare 

automation, especially for elderly or distant patients.  

C. Buzzer

A buzzer in this project is used as an alert system to 

notify the user about important actions or warnings, such 

as medicine time, abnormal health readings, or system 

errors. It provides an audible sound that ensures 

immediate attention, enhancing safety and reliability in 

health monitoring and automation systems.  

D. ECG [MAX30003]

The ECG (Electrocardiogram) module is placed on the left 

and consists of electrode pads on wires. This arrangement 

is used to capture the electrical activity of the heart. The 

electrodes are mounted on the human body (the chest, 

normally) to capture the electrical signals of the heart. The 

signals are fed into a microcontroller like Arduino or Node 
Fig.1 
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MCU to be processed. The data can be shown on the LCD 

or shared via Wi-Fi through the ESP8266 module to the 

Blynk application for remote observation. The system 

helps in tracking heart rate and rhythm continuously, 

thereby being helpful for heart patients. Instant readiness 

on the occurrence of irregularities helps doctors or 

attendants provide treatment without further delay. 

Utilization of IoT with ECG enhances accessibility along 

with early notification of any issues. This low-cost, mobile 

solution is ideal for home healthcare, remote patient 

monitoring, or rolling out into larger healthcare systems.   

E. Dc Motor  

The revolving white container with labeled sections, 

which looks like a medicine dispenser, is connected to the 

DC motor. In order to automatically rotate this container 

and deliver the right medication at the appointed time, the 

DC motor is essential. The motor, which is driven by a 

relay module and transformer circuit and controlled by a 

microcontroller such as an Arduino, rotates the container 

to position the appropriate medication compartment 

beneath the opening or outlet. This eliminates the need for 

manual intervention and guarantees precise and prompt 

dispensing. Using predetermined timings that can be  

programmed in the system and controlled remotely via the 

Blynk IoT platform, the motor receives control signals. 

Additionally, it could be triggered by medical conditions 

identified by sensors such as the ECG module or 

MAX30100.   

F. Arduino Uno  

The Arduino Uno is the main microcontroller unit placed 

in the center of the board. It acts as the mind of the entire 

health monitoring and medicine dispensing system. The 

Arduino Uno gets input data from connected sensors such as 

the ECG module and MAX30100 (for oxygen level and heart 

rate) and processes it according to the programmed logic. It 

also controls output devices like the LCD display, buzzer, DC 

motor, and relays. The Arduino communicates with the 

NodeMCU (ESP8266) module to send data to the Blynk IoT 

platform for remote monitoring and control through a 

smartphone. The Arduino is programmed via USB from a 

computer using the Arduino IDE. It provides precise, real-

time data processing and control, which is suitable for health 

monitoring, automation, and IoT-based intelligent systems 

applications. Its versatility and wide compatibility with 

modules and sensors make it a suitable option for such 

embedded applications.  

G. Medicine Dispenser (Rotating Tray)  

The tray medicine dispenser in the picture is meant to 

dispense medication automatically at regular intervals. The 

machine has a circular tray with a number of compartments 

containing individual doses of medicine. The tray is fixed on 

a DC motor that makes it rotate and align the right 

compartment close to the outlet when powered. The rotation 

is controlled by the Arduino based on preprogrammed timings 

or sensor data, e.g., health data. The system ensures timely 

and accurate dispensing, reduces human error, and is 

especially beneficial for elderly or chronically ill patients who 

need to take medication regularly.  

V. FRAME WORK  

  

  
Fig (1.1) 

          The image Fig(1.1) shows a prototype of a medicine 

dispensing and health-monitoring system. It is comprised of 

various electronic components arranged in an interconnected 

manner on a board, including an Arduino Uno, an ESP8266 

Wi-Fi module, an LCD display, ECG electrodes, sensors, and 

a rotating medicine dispenser. The system is powered by a 

step-down transformer circuit. The design retrieves important 

signs like heart rate and temperature, displays them, and 

enables remote surveillance via IoT. The rotating tray 

administers medicines on schedule. This working prototype 

demonstrates the union of health observation and smart drug 

administration for patients, appropriate for remote healthcare 

and elderly care.  

VI. CHALLENGES  

 Some of the difficulties in the project as seen from the photo 

are obtaining accurate sensor readings from MAX30100 and 

ECG since they are susceptible to interference or 

dislodgement. Maintaining a reliable Wi-Fi connection 

between the NodeMCU for Blynk IoT is also a problem, 

especially under dynamic network conditions. Rotation and 

synchronizing the medicine tray should be accurate to avoid 

incorrect dispensing. Power supply variation can affect the 

functioning of devices like the motor and the relays. In 

addition, effective execution of all modules in Arduino code 

and proper real-time data communication without delay 

require adequate programming and testing.  

VII. CONCLUSION 

An important development in healthcare technology is the 

integration of intelligent patient monitoring with Internet of 

Things-based pill dispensers. To address medication 

adherence issues, especially in older and chronically ill 

patients, the system combines cloud-based data storage, 

automated medication dispensing, and realtime health 
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parameter tracking. The solution ensures patient safety and 

timely delivery by utilizing sensors for vital signs such as 

heart rate and oxygen saturation and confirming actual 

medication consumption. Early intervention is made possible 

by caregivers and medical personnel receiving realtime alerts 

for missed doses, odd health readings, or low drug levels 

thanks to the connectivity to mobile apps. Remote monitoring 

complies with modern telemedicine, and the automation 

reduces caregiver workload, eliminates human error, and 

permits patient independence. Overall, the all-inclusive 

solution.  

VIII. FUTURE SCOPE  

A. Integration of Newer Technologies  

The future of smart patient monitoring and pill assistive 

dispensers is intimately connected with the integration of 

newer technologies like Artificial Intelligence (AI), Machine 

Learning (ML), and the Internet of Things (IoT). These 

technologies facilitate real-time monitoring, automated alarm 

systems, and remote medical intervention by healthcare 

professionals, substantially enhancing medication 

compliance and patient outcomes.  

AI-based dispensers can monitor patient behavior, 

anticipate missed doses, and provide personalized reminders 

or notifications to patients and caregivers, enabling early 

intervention and customized treatment protocols.  

B. Personalized and Predictive Healthcare  

Personalized medicine is propelling the creation of dispensers 

that are capable of accepting individualized regimens of 

medication based on genetic data or particular disease 

markers.  

Predictive analytics within these systems can assist in 

predicting health risks, allowing for proactive care and 

decreasing hospitalization of chronic disease patients.  

C. Remote and Real-Time Monitoring  

The wide availability of IoT devices and 5G connectivity 

enables continuous, secure, and real-time monitoring of 

patients, even in remote or underserved locations. This 

functionality is particularly beneficial to older patients and 

patients with chronic illnesses since it allows medical 

providers to monitor blood pressure, compliance with 

medications, and be readily available to deal with 

emergencies or anomalies.  

D. Market Growth and Investment Opportunities  

The market for intelligent pill dispensers will see 

impressive growth on the back of increasing populations aged 

and the incidence of chronic disease as well as expanding 

demand for healthcare solutions delivered from the home 

environment. There are plenty of investment opportunities, 

especially in developing markets where the healthcare 

infrastructure is evolving quickly and there is great demand 

for sophisticated medication management solutions.  

E. Healthcare System Transformation  

These technologies are revolutionizing the conventional 

delivery of healthcare by allowing patient centered, data-

driven models of care. Integration with electronic health 

records (EHRs) facilitates an integrated approach to patient 

management, enhancing efficiency and minimizing errors.  

The transformation also opens up new health care jobs, 

including technology integration specialists, data analysts, 

and telehealth specialists, capturing a demand for 

techoriented health care professionals.  

F. Challenges and Considerations  

• Even as the advantages are apparent, high prices of 

sophisticated devices continue to be a deterrent, 

especially in low-income areas.  

• Ensuring compliance with regulations, security of 

data, and ease of use will be critical to mass 

acceptance and trust of these systems  

Summary Table: Future Scope Highlights  

Area  Future Scope & Trends  

Technology  AI, ML, IoT, 5G, cloud integration, 

predictive analytics  

Healthcare Impact  Improved adherence, personalized 

 care,  

proactive intervention, reduced 

hospitalizations  

Market Growth  Rapid expansion, especially in aging 

and chronic disease markets  

Employment  New tech-focused roles in healthcare  

Key Challenges  Cost, regulatory compliance, data 

security, accessibility  
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