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Abstract: In this era of modern medicine where humans are largely dependent on the use of pills/tablets we know at least
| or more who have to take their medication in the form of pills/tablets in order to live a healthy life. In this project, we
focus on a Smart automated machine which will help a person to take his/her pills on time according to a schedule and
mainly focusing on making sure that your loved ones who are either old aged or having memory loss or have difficulty in
remembering the medicine schedule take their pills on time from the touch of your phone around the world. The project
includes designing and fabrication of the body and the parts of the final product. Design will be done using software’s like
Solid Works or AutoCAD. The physical product will have PLC circuits and a Bi-directional rotating mechanism which will
be enclosed inside the body of the product. This product will also be WI-FI enabled and has a dedicated smart app which
can be downloaded on the phone. It also has a colored LCD panel screen which is mounted on the body and be accessed

with the buttons provided on the body.
Key Words: Arduino IDE, Thingspeak, RFID technology, WI-FI MODULE, SIM 800C GSM MODULE.

I. INTRODUCTION

After analyzing the death rates for 8 years John Hopkins patient safety experts calculates that more than 250,000 deaths
occur due to the lack of proper medication. In the medical field, innovation plays a vital role in sustaining health. Similarly, it
is observed that the majority of the population in India die due to the lack of availability of the medicines on time. The
problem arises majorly during night times when there is an emergency need of medicines but the pharmaceutical stores are
closed or the stock of drugs may not be available the best solution in such situations would be the Any Time Medicine
Dispenser. However, there are varieties of medicine dispensing machines available in the market. But most of them are
customized for household usage hence it cannot be implemented for outdoor applications. loT based automated medicine
dispenser focuses to solve the above-mentioned problem and provide healthcare to people. In this machine Arduino mega
controller is programmed to carry out the activities such as input processing, storing the data in the cloud, message alerts
through GSM, medicine dispensing, and movement of the motor. Hence, the Arduino Mega Controller is considered as a
primary component of the system. The medicine dispenser machine is completely automated which makes it easily
accessible to any person containing a registered RFID card who then has to provide the desired input to the system, the
amount is stored in the RFID card the overall price of the purchased medicines gets digitally transferred from RFID card
and finally, the medicine gets dispensed. As this machine is fully automated, so it requires human interference only during
the refilling of medicines.

2. LITERATURE REVIEW
Literature study on our concept that was previously done by some engineers, scientists and other personalities. Our
literature study includes mainly 4 articles they were:
e Smart Pill Box Health Care System.
¢ Improving healthcare using Smart Pill Box for Medicine Reminder and Monitoring System.
e A Comprehensive Approach for a Smart Medication Dispenser.
e Design and Development of Smart Medicine Box.
A Comprehensive Approach for a Smart Medication Dispenser( July 2019) By Abdallah Kassem , Wissam Antoun ,
Mustapha Hamad and Chady EI-Moucary. This paper presents a comprehensive approach for a Smart Medicine
Dispenser(SMD) prototype. The main purpose of the proposed system is to help patients, mainly seniors and elderly
people, take their medications on time in an easy manner without the possibility of skipping pills and thus reducing the risk
of accidental over/under dose treatment.
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An Android application is developed that is responsible for controlling the whole system as it constitutes a data base
awaited to be synchronized and on synchronization the data is sent by the application that determines which motor should
be rotated. Improving healthcare using Smart Pill Box for Medicine Reminder and Monitoring System by Diaa Salama, Abdul
Minaam. This paper consists on the conception, design and creation of a pillbox prototype intended to solve the deficiency
in the medical area as it has the ability of sorting out the pills by itself. The medication pill box is focused on patients who
frequently take medications orvitamin supplements, or attendants who deal with the more seasoned or patients. It has 9
compartment boxes as the previous paper consists three and it has alert remainder set through android application. The
pillbox will remind clients or patients to take pills utilizing sound and light.

Smart Pill Box Health Care System (July 2018) by Nidhi Solanki, DR. P. H. Zope.This Smart Pill Box was designed using
GSM technology by which the system sends SMS alerts to the consumers or patients to their mobile phones like a
remainder message. They used a pill box system containing three separate small pillboxes. Each box hasa led display placed
on the box. For the pill system, the user can store up to three different types of pills, which can be stored in those three
small separate boxes. Their main objective was to provide fast curing of patients by taking medicines on time in an
appropriate dosage and in an efficient manner.

Design and Development of Smart Medicine Box(2018) By Ekbal Rosli and Yusnira Husaini. This smart medicine box was
designed and develop to help the introvert patients taking their medicines without the help of others. They developed a
robot which replaces the nurses in the hospital which avoided emotional disturbance in between the nurses and the
introvert patients. They used |OT technology to control the medicine box which used sensors and robotic programming to
store the data base and response would take place based on the data given by the patient or the nurse whose attends the
patients.
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4. COMPONENTS AND DESCRIPTION

A. WIFI module

The ESP8266 is a very user friendly and low cost device to provide internet connectivity to this project. The module can
work both as a Access point (can create hotspot) and as a station (can connect to Wi-Fi), hence it can easily fetch data and
upload it to the internet making Internet of Things as easy as possible. It can also fetch data from internet using API’s hence
your project could access any information that is available in the internet, thus making it smarter.

B. Power supply

Power supply is an integral part a vital role in every electronic system and hence their design constitutes a major part in
every application. In order to overcome mal-operation which results due to fluctuations in the load and discontinuity in the
supply proper choice of power supply is indeed a great need in this hour.

C. Buzzer

The flexible ferromagnetic disk is attracted to the coil when the magnetic field is activated, then returns to rest when the
magnetic field is off. By oscillating the signal through the coil, the buzzer produces a fluctuating magnetic field, which
vibrates the disk. This movement makes the buzzer sound.

D. GSM

GSM (Global System for Mobile communication) is a digital mobile network that is widely used by mobile phone users in
Europe and other parts of the world. GSM digitizes and compresses data, then sends it down a channel with two other
streams of user data, each in its own time slot. It operates at either the 900 megahertz (MHz) or 1,800 MHz frequency.

E. GSM Mobile

GSM, together with other technologies, is part of the evolution of wireless mobile telecommunications that includes High-
Speed Circuit-Switched Data (HSCSD), General Packet Radio Service (GPRS), Enhanced Data GSM Environment (EDGE)
and Universal Mobile Telecommunications Service (UMTY).
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F. LCD

A liquid-crystal display (LCD) is a flat-panel display or other electronically modulated optical device that uses the light-
modulating properties of liquid crystals combined with polarizers. Liquid crystals do not emit light directly but instead use a
backlight or reflector to produce images in color or monochrome. LCDs are available to display arbitrary images (as in a
general-purpose computer display) or fixed images with low information content, which can be displayed or hidden.

E. RFID Reader

RFID (radio frequency identification) is a form of wireless communication that incorporates the use of electromagnetic or

electrostatic coupling in the radio frequency portion of the electromagnetic spectrum to uniquely identify an object, animal

or person.

F. RFID Tag

Radio-frequency identification (RFID) technology is a way for retailers to identify items using radio waves. It transmits data

from a RFID tag to a reader, giving you accurate, real-time tracking data of your inventory.

G. Servo motor

A servo motor is a self-contained electrical device that moves parts of a machine with high efficiency and great precision. In

simpler terms, a servo motor is a BLDC motor with a sensor for positional feedback. This allows the output shaft to be

moved to a particular angle, position, and velocity that a regular motor cannot do. However, a servo motor is only one
part of a closed-loop motion control system.
5. IMPLEMENTATION DETAILS

To use this system firstly the users, have to register for obtaining the RFID card. The communication begins when the user

swipes the RFID tag to the RFID reader. The RFID reader reads the details of the user when an RFID card is swiped and

displays the read data. The system asks for the PIN from the user to avoid the misuse of the card. After user identification
is done the LCD displays the list of medicines in the system which is divided into two types i.e., Regular type which contains

BP and Diabetic medicines and the other one is General Type which contains a First Aid Box, are present in the system.

Users can select the corresponding number of the required medicines. The selected medicine's expiry dates will be

checked by the system. If the medicines are expired then the system displays an alert message on the LCD and also sends

an SMS alert to the pharmacist to remove the medicines, and the transaction ends without dispensing the medicine.

Depending on the medicine selected and their quantity amount will be calculated and the respective amount will be

deducted from the card. Then the system delivers the selected medicines through a servo motor. Further, with the help of

the GSM module, the generated e-bill will be sent as an SMS to the user’s registered mobile number. After dispensing the
medicine, the remaining medicine count in the system is updated to the cloud (ThingSpeak) through the WiFi module and
this medicine data is represented in a graphical form. Later when the medicine count in the storage reaches the minimum
level immediately an SMS alert will be sent to the nearby pharmacist suggesting the refilling of the medicine via GSM
module.

6. CONCLUSION

As of now the SAPD concept design is explored and some of its specifications are listed. The applications of SAPD is

described in the problem definition. The Purpose of the idea and the survey of the idea is determined in the report. The

scope of work and conceptual selection is also explained clearly. The basic driving mechanisms have been finalized and have
been tested. The Smart Phone App is rendered and is under testing for 100% function without any bugs so that it can be
published on the Play Store as well as the App Store for customer usage.
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