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ABSTRACT  
The Smart Pill Dispenser is an IoT-enabled 
medical device designed to automate 
medication management, ensuring patients 
take the right dosage at the correct time. 
Medication non-compliance is a common 
issue, particularly for elderly patients or those 
with chronic illnesses, leading to adverse 
health outcomes. This system integrates 
microcontrollers, sensors, and IoT connectivity 
to dispense pills automatically according to a 
preset schedule. A real-time clock module 
controls the timing, while stepper or servo 
motors rotate compartments to release the 
correct medication. The dispenser is equipped 
with sensors to detect the presence of pills in 
compartments and confirm successful 
dispensing. Timed alerts are sent via buzzer, 
LED indicators, or mobile notifications to 
remind patients. IoT integration allows 
caregivers or healthcare providers to monitor 
adherence remotely through a mobile app or 
web dashboard. The system logs medication 
intake data in the cloud for real-time tracking 
and analytics. Safety mechanisms prevent 
over-dosage or missed doses, while secure 
authentication ensures only authorized users 
can access the device. Modular design allows 
expansion to multiple medication 
compartments and integration with additional 
sensors or devices. Cloud dashboards display 
dosage history, upcoming schedules, and alert 
logs. Notifications can be customized for 
dosage reminders, missed doses, or low 
medication levels. Data analytics provide 
insights for healthcare providers to optimize 
treatment plans and adherence strategies. The 
system improves patient independence, 
reduces caregiver workload, and enhances 
medication compliance. By combining 
embedded electronics, IoT communication, 

automated actuation, and real-time monitoring, 
the Smart Pill Dispenser provides a reliable, 
efficient, and user-friendly solution for modern 
healthcare. It ensures timely medication 
intake, reduces human error, and supports 
remote healthcare management. Overall, this 
smart device contributes to patient safety, 
better treatment outcomes, and efficient 
healthcare monitoring. 

I. INTRODUCTION 

1.1 Overview of Medication Management 
Medication management plays a critical role in 
modern healthcare systems. Proper and timely 
intake of prescribed medicines is essential for 
effective treatment, especially for patients 
suffering from chronic diseases such as 
diabetes, hypertension, heart disorders, 
neurological conditions, and post-operative 
recovery. Despite advancements in medical 
science, medication non-adherence remains a 
major global healthcare challenge. 
Medication non-compliance includes missed 
doses, incorrect dosage, delayed intake, or 
accidental over-dosage. These issues often 
lead to serious health complications, hospital 
readmissions, increased healthcare costs, and 
in severe cases, loss of life. Studies indicate 
that elderly patients, individuals with memory-

related disorders, and patients managing 
multiple prescriptions are at higher risk of 
medication errors. 
Traditional medication management methods 
such as manual pill boxes, alarms, and written 
schedules are unreliable and depend heavily on 
human memory and discipline. These methods 
fail to provide confirmation of actual pill 
intake and lack real-time monitoring. This gap 
highlights the need for an intelligent, 
automated, and connected medication 
management solution. 
1.2 Emergence of Smart Healthcare and IoT 
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The evolution of smart healthcare technologies 
has transformed the way medical services are 
delivered. The Internet of Things (IoT) enables 
medical devices to communicate, collect data, 
and provide real-time insights. IoT-based 
healthcare systems improve patient 
monitoring, enable remote diagnosis, and 
enhance treatment efficiency. 
Smart medical devices such as wearable health 
monitors, smart insulin pumps, and remote 
patient monitoring systems are gaining 
widespread adoption. These technologies 
reduce the dependency on physical hospital 
visits and allow caregivers to monitor patients 
remotely. In this context, a Smart Pill 
Dispenser represents a vital component of 
smart healthcare, addressing medication 
adherence issues through automation and 
connectivity. 
1.3 Need for a Smart Pill Dispenser 

Medication adherence is particularly 
challenging for: 

• Elderly patients living alone 

• Patients with Alzheimer’s disease or 
cognitive impairments 

• Individuals with complex medication 
schedules 

• Patients under long-term treatment 
• Busy individuals who forget 

medication timings 

Caregivers and healthcare providers often 
struggle to ensure consistent medication intake 
for such patients. Manual supervision is time-

consuming, stressful, and not always feasible. 
Additionally, incorrect dosage or missed 
medication can severely impact treatment 
outcomes. 
The need for a Smart Pill Dispenser arises 
from the requirement to: 

• Automate medication dispensing 

• Ensure correct dosage at the correct 
time 

• Provide reminders and alerts 

• Enable remote monitoring by 
caregivers 

• Prevent over-dosage and missed doses 

• Improve patient independence and 
safety 

By combining embedded systems, sensors, and 
IoT technology, the Smart Pill Dispenser offers 
a reliable and efficient solution to these 
challenges. 
1.4 Problem Statement 
Despite the availability of various medication 
reminder tools, medication non-compliance 
remains a serious concern. Existing solutions 
such as alarm clocks, mobile reminders, and 
manual pill organizers do not guarantee that 
the patient has actually taken the medication. 
There is no mechanism to confirm pill 
dispensing or track adherence in real time. 
Additionally, caregivers and doctors lack 
remote visibility into a patient’s medication 
behavior. In emergencies or cases of repeated 
non-compliance, timely intervention becomes 
difficult. Over-dosage due to confusion or 
memory lapses further increases health risks. 
Problem Statement: 
To design and implement an IoT-based Smart 
Pill Dispenser that automatically dispenses 
medication at scheduled times, provides timely 
alerts, prevents incorrect dosage, and enables 
remote monitoring of patient adherence 
through a cloud-based system. 
1.5 Objectives of the Project 
The primary objectives of the Smart Pill 
Dispenser project are: 

• To design an automated medication 
dispensing system 

• To ensure accurate dosage delivery at 
predefined times 

• To provide audible, visual, and mobile 
alerts for medication reminders 

• To prevent missed doses and over-
dosage 

• To log medication intake data securely 
on the cloud 

• To enable caregivers and healthcare 
providers to monitor adherence 
remotely 

• To improve patient safety, 
independence, and treatment 
effectiveness 

• To reduce caregiver workload and 
healthcare costs 

1.6 Scope of the Project 
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The scope of this project includes the design 
and implementation of a prototype Smart Pill 
Dispenser capable of: 

• Timed medication dispensing 

• Automated alerts and notifications 

• Cloud-based data logging 

• Remote monitoring via IoT 
dashboards 

The system is scalable and can be expanded to 
support multiple medication compartments, 
advanced analytics, and integration with 
wearable health devices. However, large-scale 
commercial deployment would require 
regulatory approvals, clinical testing, and 
compliance with medical device standards. 

II. LITERATURE SURVEY 

2.1 Introduction 

Medication adherence is one of the most 
critical challenges in modern healthcare 
systems. According to global healthcare 
studies, a significant percentage of patients fail 
to follow prescribed medication schedules, 
resulting in ineffective treatment, increased 
hospital readmissions, and higher mortality 
rates. Medication non-adherence is especially 
common among elderly patients, individuals 
with cognitive impairments, and patients 
managing multiple prescriptions 
simultaneously. 
Researchers have increasingly focused on 
developing technological solutions to automate 
medication management and reduce 
dependency on human memory. This chapter 
presents a comprehensive review of existing 
research related to medication reminder 
systems, automated pill dispensers, IoT-

enabled healthcare devices, sensor-based 
verification mechanisms, cloud monitoring 
platforms, and security concerns in smart 
medical devices. The literature survey 
highlights the strengths and limitations of 
existing systems and establishes the 
motivation for developing an advanced Smart 
Pill Dispenser. 
IoT in Healthcare and Medication 
Management 
IoT technology has revolutionized healthcare 
by enabling remote patient monitoring, 

automated alerts, and connected medical 
devices. Medication management systems are 
critical for patients with chronic conditions. 
Early approaches relied on manual pillboxes, 
which often resulted in missed doses or over-
dosage. IoT-based solutions integrate sensors, 
microcontrollers, and cloud connectivity to 
automate medication tracking. Studies show 
that real-time monitoring of patient adherence 
improves treatment outcomes and reduces 
hospitalizations. Cloud dashboards allow 
caregivers and doctors to monitor multiple 
patients simultaneously. Alerts can be 
delivered via mobile apps, SMS, or email. 
Data analytics on dosage adherence help 
optimize medication schedules. Security and 
privacy are crucial, addressed through 
encrypted communication, authentication, and 
secure cloud storage. IoT-enabled medication 
management ensures timely alerts, reduces 
human error, and provides historical logs for 
healthcare providers. 
Automated Pill Dispensing Systems 

Automated pill dispensers reduce dependence 
on manual administration and prevent human 
errors. Existing devices use mechanical or 
electronic mechanisms to release pills at 
scheduled times. Studies show that integrating 
stepper or servo motors with microcontrollers 
allows precise dosage control. Sensors can 
confirm pill release and detect low stock 
levels. Alerts and notifications remind patients 
to take medications, improving adherence. 
Multi-compartment dispensers allow 
management of multiple medications 
simultaneously. Research highlights the 
importance of reliable timing mechanisms and 
accurate actuation for safe dispensing. IoT 
integration enhances functionality by enabling 
remote monitoring, real-time alerts, and 
historical dosage tracking. 
2.2 Conventional Medication Management 
Systems 

Traditional medication management relies 
heavily on manual methods such as pill boxes, 
written schedules, alarms, and caregiver 
supervision. These approaches are simple and 
low-cost but lack reliability. Studies have 
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shown that manual pill organizers do not 
prevent incorrect dosage or ensure that the 
medication has been consumed. 
Alarm-based reminder systems only notify 
patients about medication timing but do not 
provide confirmation of intake. Research 
conducted by Brown et al. revealed that 
patients often ignore alarms or turn them off 
without taking medication. Moreover, these 
systems do not support remote monitoring, 
making them unsuitable for independent 
elderly patients. 
The absence of adherence tracking and 
feedback mechanisms in traditional systems 
significantly limits their effectiveness in long-

term treatment scenarios. 
2.3 Automated Pill Dispensers Using 
Embedded Systems 

Embedded systems have played a key role in 
automating pill dispensing. Several research 
works propose microcontroller-based pill 
dispensers that release medication at scheduled 
intervals. Commonly used controllers include 
Arduino Uno, PIC microcontrollers, and 
ARM-based systems. 
Studies by Kumar et al. demonstrated the use 
of servo motors and real-time clock (RTC) 
modules to rotate pill compartments and 
dispense medicine. These systems reduce 
manual effort and improve dosage accuracy. 
However, most early implementations function 
as standalone devices without connectivity. 
The main limitation of embedded-only 
solutions is the lack of real-time monitoring 
and alert mechanisms. While these systems 
automate dispensing, they do not notify 
caregivers if a dose is missed or incorrectly 
taken. Additionally, many designs fail to 
incorporate safety mechanisms to prevent 
multiple dispensing events for the same dose. 
2.4 Role of IoT in Smart Medication 
Systems 

The Internet of Things (IoT) has 
revolutionized healthcare by enabling 
continuous monitoring, data sharing, and 
remote access. IoT-based medication systems 
connect pill dispensers to cloud platforms, 

allowing real-time communication between 
patients, caregivers, and healthcare providers. 
Research by Patel and Mehta highlights that 
IoT-enabled dispensers significantly improve 
adherence rates by combining automation with 
remote monitoring. Using Wi-Fi or cellular 
networks, these systems transmit data to cloud 
servers where it is stored and analyzed. 
IoT integration also allows for mobile 
notifications, SMS alerts, and web dashboards. 
Caregivers can monitor medication intake 
remotely, reducing the need for physical 
supervision. Despite these benefits, challenges 
such as network reliability, power 
consumption, and device interoperability 
remain active research topics. 
2.5 Sensor-Based Verification of Medication 
Intake 

One of the major limitations of reminder-based 
systems is the inability to confirm whether the 
patient actually took the medication. To 
address this, researchers introduced sensor-
based verification techniques. 
Weight sensors and load cells have been used 
to detect changes in pill weight before and 
after dispensing. Infrared (IR) sensors detect 
pill movement, while proximity sensors 
confirm compartment access. A study by Singh 
et al. used a combination of IR and load 
sensors to improve dispensing accuracy. 
While sensor-based verification improves 
reliability, sensor calibration and false 
detection remain challenges. Environmental 
factors, pill size variations, and user behavior 
can affect sensor accuracy. Recent studies 
recommend multi-sensor fusion to enhance 
reliability. 
2.6 Real-Time Clock (RTC) and Scheduling 
Mechanisms 

Accurate timing is essential in medication 
management. RTC modules such as DS1307 
and DS3231 are widely used in smart pill 
dispensers. These modules maintain accurate 
time even during power failures. 
Research literature shows that RTC-based 
scheduling ensures precise medication timing, 
reducing dosage errors. Some systems allow 
dynamic scheduling through mobile 
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applications, enabling caregivers to update 
dosage times remotely. However, improper 
synchronization between RTC and cloud time 
servers may cause scheduling inconsistencies 
if not handled correctly. 
III. SYSTEM ANALYSIS 

3.1 EXISTING METHOD  
Traditional medication management relies on 
manual pillboxes, handwritten schedules, or 
caregiver intervention. Patients often forget 
doses or take incorrect amounts, leading to 
reduced treatment efficacy and health risks. 
Basic electronic dispensers exist but lack 
remote monitoring and real-time notifications. 
Manual methods do not provide adherence 
tracking, historical logs, or automated alerts. 
Multi-drug management is challenging, and 
errors are common. Existing systems are 
limited in safety, reliability, and scalability. 
Lack of IoT integration prevents remote 
supervision by caregivers or healthcare 
providers. Overall, current methods fail to 
ensure safe, timely, and automated medication 
management, highlighting the need for an 
intelligent, connected solution. 
3.1.1 Working of the Existing System 

1. Doctor prescribes medication with 
dosage and timing. 

2. Patient or caregiver manually sorts 
pills into containers. 

3. Alarms or reminders notify the patient. 
4. Patient manually takes pills. 
5. No system exists to confirm whether 

the medicine was actually taken. 
This approach works only if the patient is fully 
attentive and disciplined, which is often not 
the case for elderly or chronically ill 
individuals. 
3.1.2 Disadvantages of the Existing System 

The existing system has several critical 
limitations: 
1. High Dependency on Human Memory 

Patients often forget medication timings, 
especially elderly people or patients with 
memory-related disorders. 
2. No Dosage Control 

Manual systems cannot restrict patients from 
taking excess pills, leading to potential over-
dosage. 
3. No Intake Confirmation 

There is no mechanism to verify whether the 
medicine has been consumed after a reminder. 
4. Increased Risk of Medical Errors 

Wrong medicine, wrong dosage, or wrong time 
may lead to severe health complications. 
5. No Remote Monitoring 

Doctors and caregivers cannot track patient 
adherence remotely. 
6. Caregiver Burden 

Caregivers must constantly supervise patients, 
increasing physical and mental stress. 
7. Lack of Data Storage 

Medication history is not stored digitally, 
making analysis and reporting difficult. 
8. Poor Scalability 

Managing multiple medications or patients is 
difficult using manual methods. 
These disadvantages clearly indicate the need 
for a smarter, automated solution. 
3.2 PROPOSED METHOD  
The proposed Smart Pill Dispenser automates 
medication management using IoT and 
microcontroller-based actuation. The device 
consists of multiple compartments for different 
medications. A real-time clock module 
controls dosage timing. Servo or stepper 
motors rotate compartments to dispense the 
correct pill. Sensors verify pill release and 
detect low stock levels. Alerts are sent via 
buzzer, LEDs, or mobile notifications to 
remind patients. IoT integration allows 
caregivers or doctors to monitor adherence 
remotely through mobile or web dashboards. 
Real-time dosage logs are stored in the cloud 
for analytics and reporting. Safety mechanisms 
prevent double dispensing or missed doses. 
Security is ensured through authentication and 
encrypted communication. Modular design 
allows expansion for additional medications. 
The system reduces human error, improves 
patient compliance, and enhances healthcare 
efficiency. Historical logs enable data-driven 
adjustments to medication schedules. Overall, 
the system ensures timely, accurate, and safe 
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medication intake while providing remote 
monitoring and analytics. 
3.2.1 Overview of the Proposed System 

The proposed system is an IoT-enabled Smart 
Pill Dispenser that automates the medication 
management process. It ensures correct 
dosage, correct timing, and provides real-time 
alerts and monitoring. 
The system consists of a microcontroller that 
controls motors, sensors, and alert 
mechanisms. Medication schedules are 
programmed into the system. At the scheduled 
time, the dispenser releases the exact dosage 
and alerts the patient using buzzer, LEDs, and 
mobile notifications. 
IoT integration allows medication data to be 
uploaded to the cloud, enabling caregivers and 
doctors to monitor adherence remotely. 
3.2.2 Architecture of the Proposed System 

The proposed system includes the following 
major components: 

• Microcontroller unit 
• Real-Time Clock (RTC) module 

• Motor-driven pill dispensing 
mechanism 

• Sensors for pill detection 

• Alert modules (buzzer, LED, 
notifications) 

• Wi-Fi connectivity for IoT 

• Cloud database and monitoring 
dashboard 

All components work together to create a 
reliable and intelligent medication 
management system. 
3.2.3 Advantages of the Proposed System 

The proposed system offers several 
advantages: 
1. Automation 

Fully automated pill dispensing reduces 
human intervention. 
2. Accurate Medication Timing 

RTC ensures precise scheduling. 
3. Over-Dosage Prevention 

Locking mechanism avoids accidental 
repeated intake. 
4. Multi-Mode Alerts 

Audio, visual, and mobile alerts improve 
compliance. 

5. Remote Monitoring 

Caregivers and doctors can track medication 
adherence. 
6. Improved Patient Safety 

Reduces health risks caused by missed or 
incorrect doses. 
7. Data Logging and Analysis 

Medication history is stored for future 
reference. 
8. Reduced Caregiver Dependency 

Patients gain independence. 
9. Scalability 

Supports multiple medications and future 
expansion. 
10. Cost-Effective Solution 

Affordable components make it suitable for 
wide adoption. 
IV. HARDWARE 

38-Pin NodeMCU (ESP8266)  

NODEMCU 

 
NodeMCU DEVKIT 1.0 

Developer ESP8266 Opensource Community 

Type Single-board microcontroller 

CPU ESP8266[1](LX106[2]) 

Memory 128kBytes 

Storage 4MBytes[3] 

Power USB 

Website www.nodemcu.com 
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NodeMCU DEVKIT 1.0, bottom 

NodeMCU is a low-cost open 
source IoT platform.[4][5] It initially 
included firmware which runs on 
the ESP8266 Wi-Fi SoC from Espressif 
Systems, and hardware which was based on 
the ESP-12 module.[6][7] Later, support for 
the ESP32 32-bit MCU was added. 
WIFI: 

Description 

The ZG2100M & ZG2101M modules 

are low-power 802.11b implementations. All 

RF components, the baseband and the entirety 

of the 802.11 MAC reside on-module, creating 

a simple and cost-effective means to add Wi-

Fi connectivity for embedded devices. The 

module(s) implement a high-level API, 

simplifying design implementation and 

allowing the ZG2100M or ZG2101M to be 

integrated with 8- and 16-bit host 

microcontrollers. 

Features 

• Single-chip 802.11b including MAC, 

baseband, RF and power amplifier 

• Data Rate: 1 & 2 Mbps 

• 802.11b/g/n compatible 

• Low power operation 

• API for embedded markets, no OS required 

• PCB or external antenna options 

• Hardware support for AES and RC4 based 
ciphers (WEP, WPA, WPA2 security) 

• SPI slave interface with interrupt 
• Single 3.3V supply, operates from 2.7V to 
3.6V (see section 5) 

• 21mm x 31mm 36-pin Dual Flat pack PCB 

SM Package 

• Wi-Fi Certified, RoHS and CE compliant 

• FCC Certified (USA, FCC ID: W7O-

ZG2100-ZG2101) 

• IC Certified (IC: 8248A-G21ZEROG) 

• Fully compliant with EU & meets the 
R&TTE Directive for Radio Spectrum 

 
ZG2100M/ZG2101M Module: Functional 

Block Diagram 

RTC 

A real-time clock (RTC) is an electronic 
device (most often in the form of an integrated 
circuit) that measures the passage of time. 
Although the term often refers to the devices 
in personal computers, servers and embedded 
systems, RTCs are present in almost any 
electronic device which needs to keep 
accurate time of day. 
The term real-time clock is used to avoid 
confusion with ordinary hardware 
clocks which are only signals that 
govern digital electronics, and do not count 
time in human units. RTC should not be 
confused with real-time computing, which 
shares its three-letter acronym but does not 
directly relate to time of day. 
Purpose 

Although keeping time can be done without an 
RTC,[1] using one has benefits: 

• Low power consumption[2] (important 
when running from alternate power) 

• Frees the main system for time-critical 
tasks 

• Sometimes more accurate than other 
methods 

A GPS receiver can shorten its startup time by 
comparing the current time, according to its 
RTC, with the time at which it last had a valid 
signal.[3] If it has been less than a few hours, 
then the previous ephemeris is still usable. 
Some motherboards are made without real 
time clocks. The real time clock is omitted 
either out of the desire to save money (as in 
the Raspberry Pi system architecture) or 
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because real time clocks may not be needed at 
all (as in the Arduino system architecture[4]). 
Power source 

                                          

 
Alphanumeric LCD 

Liquid Crystal Display also called as LCD is 
very helpful in providing user interface as well 
as for debugging purpose. The most commonly 
used Character based LCDs are based on 
Hitachi's HD44780 controller or other which 
are compatible with HD44580. The most 
commonly used LCDs found in the market 
today are 1 Line, 2 Line or 4 Line LCDs which 
have only 1 controller and support at most of 
80 characters, whereas LCDs supporting more 
than 80 characters make use of 2 HD44780 
controllers. 
Pin Description 

 
 

BUZZER 

What is a Buzzer: Working & Its 
Applications 

There are many ways to communicate between 
the user and a product. One of the best ways is 
audio communication using a buzzer IC. So 
during the design process, understanding some 
technologies with configurations is very 
helpful. So, this article discusses an overview 
of an audio signaling device like a beeper or a 
buzzer and its working with applications. 
What is a Buzzer? 

An audio signaling device like a beeper or 
buzzer may be electromechanical 
or piezoelectric or mechanical type. The main 

function of this is to convert the signal from 
audio to sound. Generally, it is powered 
through DC voltage and used in timers, alarm 
devices, printers, alarms, computers, etc. 
Based on the various designs, it can generate 
different sounds like alarm, music,  

 
V. METHODOLOGY & 

IMPLEMENTATIONS 

1. Introduction 

The methodology and implementation chapter 
describes the systematic approach followed to 
design, develop, and implement the Smart Pill 
Dispenser with Timed Alerts and Automated 
Dosage Management. This chapter explains 
how different hardware and software 
components are integrated to achieve 
automated medication dispensing, real-time 
alerts, and remote monitoring using IoT 
technology. 
The system is designed to ensure accurate 
medication intake, reduce human errors, and 
improve patient safety by automating critical 
medication management tasks. 
2. Block Diagram and Its Working 

The block diagram of the Smart Pill Dispenser 
represents the structured integration of 
embedded hardware and IoT components used 
to automate medication dispensing. At the 
center of the system is a microcontroller (such 
as Arduino or ESP32) that controls all 
operations. A Real-Time Clock (RTC) module 
continuously provides accurate date and time 
information, which the controller compares 
with the predefined medication schedule.  
When the scheduled time is reached, the 
controller activates alert mechanisms such as a 
buzzer and LED indicators and commands the 
motor unit to rotate or open the correct pill 
compartment. Sensors placed near the 
dispensing unit confirm the presence and 
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successful release of pills, ensuring accurate 
dosage delivery. 
The system also includes an IoT 
communication module that enables wireless 
data transmission to a cloud platform. 
Medication intake status, missed doses, and 
alert notifications are uploaded to a cloud 
server and displayed on a web or mobile 
dashboard for caregivers and healthcare 
providers. A regulated power supply with 
battery backup ensures uninterrupted operation 
even during power failures. Through the 
coordinated operation of all blocks, the system 
ensures timely alerts, accurate pill dispensing, 
remote monitoring, and improved medication 
adherence, making it an efficient and reliable 
healthcare solution. 
BLOCKDIAGRAM 

 
2.2 Working of the Block Diagram 

1. Power Supply Unit 
The power supply provides regulated 
voltage to all components. A battery 
backup ensures uninterrupted 
operation during power failures. 

2. Microcontroller Unit 
The microcontroller acts as the brain 
of the system. It controls the timing, 
motor operations, sensor readings, and 
IoT communication. 

3. Real-Time Clock (RTC) Module 

The RTC module continuously tracks 
the current date and time. Medication 
schedules are matched with RTC time 
to trigger pill dispensing accurately. 

4. Pill Storage and Dispensing Unit 
Pills are stored in separate 
compartments. At the scheduled time, 

the motor rotates the required 
compartment to release the correct 
dosage. 

5. Motor Control Mechanism 

Servo or stepper motors are used to 
rotate the pill container or open a 
dispensing gate. Motor drivers ensure 
precise movement. 

6. Sensors Module 

Sensors detect whether pills are 
present and confirm successful 
dispensing. This prevents empty 
dispensing or incorrect dosage. 

7. Alert System 

When it is time to take medicine, the 
system activates a buzzer and LED 
indicators. A display shows medicine 
details and timing. 

8. IoT and Wi-Fi Communication 

The system sends medication status 
data to the cloud using Wi-Fi. 
Caregivers receive notifications for 
taken, missed, or delayed doses. 

9. Cloud Server and Dashboard 

All medication data is stored in the 
cloud. The dashboard allows remote 
monitoring of medication history and 
adherence. 

Flow chart: 

 
3.1 Flowchart Description 

The flowchart represents the logical flow of 
operations performed by the Smart Pill 
Dispenser system from start to end. It shows 
decision-making processes and actions taken 
at each stage. The flowchart of the Smart Pill 
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Dispenser describes the step-by-step 
operational logic of the system from start to 
finish. The process begins when the system is 
powered ON and initializes the 
microcontroller, sensors, motor unit, and IoT 
module. The Real-Time Clock (RTC) 
continuously checks the current time and 
compares it with the stored medication 
schedule. If the current time does not match 
the scheduled dosage time, the system remains 
in monitoring mode. When the scheduled time 
is reached, the system triggers visual and audio 
alerts to notify the patient that medication is 
due. Once the alert is activated, the system 
commands the motor to dispense the 
prescribed dosage from the appropriate 
compartment. Sensors verify whether the pills 
have been successfully dispensed. If 
dispensing is confirmed, the intake status is 
logged and uploaded to the cloud server. If the 
pills are not taken within a predefined time 
window, the system generates a missed-dose 
alert and notifies caregivers through IoT 
notifications. The process then returns to 
monitoring mode, ensuring continuous 
operation and reliable medication 
management. 
VI. CONCLUSION & FUTURE 

SCOPE 

Conclusion 

The Smart Pill Dispenser with Timed Alerts 
and Automated Dosage Management project 
presents a comprehensive solution to one of 
the most persistent challenges in healthcare: 
medication non-adherence. Traditional 
methods of medication reminders — such as 
alarms, handwritten schedules, and manual pill 
organizers — are often unreliable and fail to 
ensure that patients take the correct medication 
at the right time. This is especially true for 
elderly patients, individuals with chronic 
illnesses, and those with cognitive 
impairments. 
By integrating embedded electronics, real-time 
clock modules, sensors, motor actuation, and 
IoT communication, the proposed system 
automates the entire process of medication 
dispensing. It ensures accurate timing and 

dosage delivery, issues alerts via multiple 
channels (buzzer, LEDs, mobile notifications), 
and confirms actual pill dispensing using 
sensors. The IoT functionality enables remote 
monitoring by caregivers and healthcare 
providers, making it possible to track 
adherence, receive alerts for missed or delayed 
doses, and access medication history through a 
cloud-based dashboard. 
During implementation, the system 
demonstrated reliable performance with low 
latency in dispensing and alert generation, 
accurate schedule adherence, and robust 
communication with cloud services. The 
modular architecture also allows scalability 
and integration with additional healthcare 
systems. Overall, the Smart Pill Dispenser 
provides a reliable, efficient, secure, and user-
friendly solution that enhances medication 
adherence, improves patient safety, and 
reduces caregiver burden. 
Future Scope 

While the current system successfully 
addresses the core challenges of automated 
medication management, several 
enhancements can be explored to improve 
functionality, usability, and scalability: 
1. Integration with Wearable Health 
Monitoring 

Incorporating wearable health sensors (e.g., 
heart rate, blood pressure, glucose monitors) 
can enable the system to adjust medication 
schedules dynamically based on physiological 
parameters. 
2. AI-Driven Predictive Analytics 

Applying machine learning algorithms to 
medication intake data can help predict non-

adherence trends, detect anomalies, and 
recommend personalized interventions. 
3. Voice Assistance and Accessibility 
Features 

Adding voice notifications, natural language 
interfaces, and support for multiple languages 
will improve usability for visually impaired or 
elderly users. 
4. Mobile App Enhancements 

Developing a dedicated mobile application 
with features such as medication refill 
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reminders, caregiver chat, and personalized 
dashboards can improve user engagement and 
adherence. 
5. Multi-User and Multi-Medication 
Support 
Extending the system to handle multiple users 
and complex medication schedules (e.g., 
variable dosages, contingent dosing) will make 
it suitable for hospitals and assisted living 
facilities. 
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