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Abstract — This paper contains detailed information on the
smart medicinal box, an loT high-tech innovation that
emerges as a boon in healthcare. Patients often grapple with
managing numerous medications, which can be
overwhelming. The elderly and their caretakers face unique
challenges in ensuring timely and accurate dosage. This smart
pillbox prototype, a beacon of technological advancement
offers a solution. It autonomously organizes pills and issues
remainders, reducing errors and empowering patients to take
control of their health. In the context of the COVID-19
pandemic, it enables independent living for seniors. While
previous researchers laid the foundation, our paper aims to
enhance the smart medicine box concept, introducing novel
improvements and inspiring future studies in this critical
healthcare domain. With customizable scheduling, voice,
application notification, and LED reminders, it transforms
medication management, promoting adherence, and patient
empowerment.
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I. INTRODUCTION

As we all know medicine plays an important role in today’s
life because it helps to stabilize the health status of our elders,
family members, and patients. Sometimes patients may forget
to take the dose, or they just take the wrong dose. Normal pill
box already exists in the market, but it has several limitations,
like lack of Reminders, in case of an emergency or a missed
dose, normal pillboxes cannot send alerts to caregivers or
healthcare providers and it is not integrated with smartphones
or other devices, limiting their ability to provide timely alerts
or notifications. To terminate the dependability of nurses,
caretakers, and family members we introduce a new easy,
portable device i.e. smart medicinal box. This device not only
help patients, old-aged people, and caretakers but also person
suffering from PWD, we can use the Braille print on the top
of the pillbox lid which will serve as information to the
patient to differentiate one pillbox from the others. A speaker
was added to provide a sound reminder to the patient when
it’s time to take medicine [1].

To create an effective smart pillbox, we need to
seamlessly integrate cutting-edge technology while ensuring
user-friendliness for the patients. Prioritizing size, portability,
and wireless connectivity via wide-range Wi-Fi, our solution
connects to mobile phones, allowing precise dosage
scheduling and providing unmistakable reminders through
both digital and physical alerts, enhancing medication
adherence. The researcher’s main objective is to develop a
pill container that can open at set times while playing an
alarm through a speaker and send an SMS message notifying
the medical specialist that the lids are opened or closed [2].

The rest of the paper is described as follows: Section
Il describes the Problem statement; Section Il presents
previous work; Section IV describes the Methodology;

Section V presents Experimental results; and finally shows
the Future work and conclusion of this paper in Section VI.

Il. PROBLEM STATEMENT

In recent years, a troubling surge in cases of medical neglect,
stemming from medication errors, has ignited significant
concern within the healthcare community. These grave errors
have led to devastating outcomes, including a tragic incident
where a nurse mistakenly administered a paralytic drug
instead of the prescribed antacid, resulting in the untimely
death of a patient [3]. These alarming incidents underscore
the paramount importance of precise medication
management. Patients must receive the correct medication,
administered by the appropriate individual, at the prescribed
time to avert a spectrum of health risks, ranging from minor
complications to life-threatening consequences [2].

The issue becomes profoundly critical when
considering the elderly population, who often contend with
intricate medication regimens. As individuals age, cognitive
faculties tend to decline, complicating their ability to manage
multiple medications effectively. This poses significant
dangers to their health, increasing the likelihood of
inadvertent medication errors. Furthermore, healthcare
institutions, such as hospitals and retirement homes, are
grappling with the daunting task of managing, sorting, and
dispensing numerous medications to their residents, creating
an environment ripe for errors. In light of these challenges, it
is evident that comprehensive solutions are urgently needed
to enhance medication adherence, especially in scenarios
involving the elderly and healthcare institutions. The goal is
to mitigate the potentially life-threatening consequences
associated with incorrect medication intake, thereby ensuring
the well-being and safety of vulnerable patient populations.
This research paper seeks to investigate and propose viable
strategies and technologies to address this pressing issue,
ultimately fostering a safer and more effective healthcare
system.

I1l. RELATED WORK

Several different pillboxes were available in the market. The
cheapest one was the traditional pillbox, which contained
seven boxes for seven different days of a week, we also found
another type of pillbox, like in ref [3] author proposed a
device called M3DITRACKS3R, a cutting-edge robotic
system, addresses the critical issue of medication non-
adherence among the elderly. Its user-friendly interface
simplifies medication management, with sensors ensuring
precise patient tracking and obstacle avoidance. Built on a
LEGO Mind storm EV3 platform, it offers adaptability for
future improvements. Design considerations emphasize
expandable medication slots and stability. While initial costs
and technology adoption hurdles exist, M3DITRACK3R
holds immense promise in improving elderly care by
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promoting medication adherence. Ongoing research and
development are set to refine its capabilities further.
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Fig. 1: Detailed view of M3DITRACK3R
Not for old-aged people or patients this smart
medicinal box is helpful but for visually impaired people also
it is Beneficial explained in ref [1] where authors presented
an innovative prototype combining Braille labels, audio
alerts, and GSM communication to aid visually impaired
individuals. Testing yielded a 100% success rate in audio
alerts, GSM message reception, and pillbox functionality.
Future work may focus on device size optimization and web-
based scheduling. This holistic approach offers potential
solutions to enhance medication management for the visually
impaired, improving their quality of life and independence.

1

Fig. 2: Braille-based Pillbox

The health sector has seen remarkable growth in
portable medical equipment and personal portable device that
aims to cover comfort and convenience, by keeping this
characteristic of portability on high priority in ref [4] authors
explained how Pocket-sized electronic pillooxes offer a
solution to the common problem of medication non-
adherence in primary care. Medication adherence is crucial
for effective treatment, but factors like busy lifestyles and
forgetfulness often lead to missed doses. These innovative
devices, equipped with TFT LCDs, Arduino
microcontrollers, and various sensors, provide timely
medication reminders and help patients stay on track with
their treatment regimens. The integration of portability and
user-friendly interfaces makes them a promising tool to
improve medication adherence and overall healthcare
outcomes.
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Fig. 3: Detail view of Pocket-sized electronic pillbox device

Not only these but many clever researchers have
contributed their great mind-blowing work to improve the
concept of smart medicine box and medicinal area you can
refer from [1] [10].

IV. METHODOLOGY

To address the challenges posed by the high cost of
components, the researcher has diligently crafted and
introduced a sophisticated simulator model for the smart
medicinal box. In the simulator, our innovative approach
involved the seamless integration of various cutting-edge
components, resulting in a comprehensive and efficient user
experience. But first, the researcher developed a conceptual
framework that showed the researcher how the flow of a
prototype would work.

A. Conceptual framework

Input Process Output

~AUB0 ROy of
warm and pdibax
amhor announCoement
0n Speaker

Input schedule kx
A (Time, Dage and
which pibox number)
=g phore of the

-Conven received
GSM v sgnal 0
CONUDE SEV0 MOKeS
Expcute Alarm

\J
4

. Racs \ Servo Motor
Socwr {Based ca Time, Daie) movement (Closing or
Cpening of Pithax)

Text Message hom
Protctype o phone
number of goctor

Fig. 4: Conceptual design

Within the conceptual framework of this innovative system,
users can seamlessly configure alarm timers for specific pill
box compartments, triggering a sophisticated process in
which timer data is translated into a timely, customized text
message alert. When the appointed time arrives, an audio
announcement by buzzer, coupled with the graceful opening
of the pill box lid, emphasizes the urgency of medication
consumption, followed by an automatic closure after a brief
interval.

B. Flowchart

The flowchart elegantly encapsulates the operational logic of
the smart pillbox, orchestrating a symphony of sensors and
components. In Figure 5, researchers unveil the blueprint for
seamlessly implanting the smart pill box, unveiling the
intricate dance of components and sensors that powers its
intelligence.
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Fig. 5: Flow Chart of the proposed System.

C. Block Diagram

Figure 6 presents a basic block diagram that serves as a
foundational template for the smart pillbox's design. The
Arduino board acts as the central control unit. It manages
various functions, including notifications for patients,
caregivers, and the pill dispensing mechanism. Additionally,
an external charger ensures the continual operation of the
pillbox by recharging the battery under the Arduino's
supervision.

Y
< — 9 |

Fig. 6: Block diagram

D. Components

The Simulator is composed of the following components.
Each of the components plays a vital role in achieving the
objective of the study.

1) Arduino Uno:

The Arduino Uno serves as the central control unit in the
simulator, replicating the functionality of the smart medicinal

box. It manages tasks like scheduling medication dispensing,
monitoring the real-time clock (DS1307), and controlling the
alarm (buzzer) and display (LMO16L).

Fig. 7: Arduino UNO
2) DS1307 (RTC - Real-Time Clock):
The DS1307 simulates the real-time clock functionality
within the smart medicinal box. It ensures accurate
timekeeping for medication schedules, alarms, and reminders
in the simulator.

Fig. 8 DS1307 (RTC - Real-Time Clock)
3) Buzzer:
The buzzer in the simulator mimics the alarm system of the
smart medicinal box. It generates audio alerts and
notifications at scheduled medication times, indicating to the
user that it's time to take their medicine.

Fig. 8: Buzzer
4) LMO16L:
The LMO16L display module replicates the user interface of
the smart medicinal box in the simulator. It displays
information about medication schedules, upcoming doses,
and any relevant messages to the user.

Fig. 9: Lmo1l6l (LCDs display 16x2)
5) LED (Green):
A green LED can be used to indicate the status of the smart
medicinal box. For example, it might light up when the box
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is successfully dispensed or to signal that the medication has
been taken.
6) Battery:
In a simulator, a battery can be included to emulate the power
source for the smart medicinal box. It ensures that the system
continues to operate even during power outages or when
disconnected from the mains, simulating real-world
conditions.

In our quest to design an intuitive and patient-
friendly smart medicine box, we embarked on an extensive
journey within the Proteus 8 professional simulator. We
scoured the vast expanse of available models and uncovered
a promising foundation. Through meticulous refinement and
a deep dive into component analysis, we enriched this model,
ensuring its accessibility to both patients and the elderly. Key
components, including the Arduino Uno, DS1307 (RTC),
buzzer, LED, battery, LMO16L, speaker, button, and relay,
came together to shape the intelligent framework. Our
programming language of choice, embedded C, expertly
orchestrated this symphony within the Arduino application,
breathing life into our smart medicine box prototype.

V. EXPERIMENTAL RESULTS

The smart medicinal box helps in keeping track of regular
medical taking activities and reduces manual supervision and
human effort. With simple circuitry and effort, the easy-to-
use and effectiveness comes as a boon for the young and the
elderly, a simple solution for mothers for their adolescents,
and caretakers for the aged and suffering. It can find its use
in every household or hospital that has medical supervision
problem and can be marketed as an efficient solution to us.
The tangible outcomes are elegantly showcased in Figures 10,
11 and 12, affirming its practicality and potential.

B e g -

Fig. 11: Reminder is set for once/day.

Fig. 12. Reminder is set for twice/day.

Set reminder | Confirmation (yes/no)
Day | Timel | Time2 | Alarm sound
Mon | 08am | 10 pm YES
Tues | 08Bam | 10 pm YES
Wed | 08am | 10 pm YES
Thurs | 08am | 10 pm YES

Fri 08 am | 10 pm YES
Sat 08 am | 10 pm YES
Sun | 08am | 10 pm YES
Success rate = 100 %

Table 1: Results for audio test

VI. CONCLUSION AND FUTURE WORK

In this research, we introduce a smart medicine box that
serves as a crucial reminder system for elders, patients, and
individuals with special needs. It efficiently manages
medication schedules and significantly reduces the
occurrence of missed or delayed doses. While currently
implemented in simulation, our vision for the future involves
the use of a Raspberry Pi microcontroller and eco-friendly 3D
printing technology to create a real-world solution. With
features like human-recorded voice reminders, energy saving,
cameras, programmable LCD touchscreens may be integrated
as an input/output device and mobile connectivity, this
innovation is poised to eliminate the challenges of medication
adherence, promising a brighter and healthier future.
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