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ABSTRACT

This paper presents a development of a Pharmaceutical Drugs
and Clinics Tracking system which uses Radio Frequency
Identification technology. RFID technology has grown actively
in the past few years and is nowadays sought to be implemented
for the identification of products and for traceability in the
medical and health sector. Most people faced difficulties to find
the specific type of pharmaceutical drugs that needed at their
location which the pharmaceutical drugs are less identified.
This research has designed system that present pharmaceutical
drugs information, quantity inventory and the shortlisted clinics
according to customer’s demand. The system also provided to
track the correct information related to the drugs detail. The
method involved development use of hardware, software and
programming code of RFID reader which automatically scan
the arrived medicines of RFID tags. Query data such as drugs
ID and names is kept in database in computer and cloud that
send by the controller. Drugs data are accessed by users through
online system which includes location of the available clinics
based on user demand. Result presents data analytics using
Fusionex cloud that listed the drugs details with clinic’s
location. API Geolocation is designed with the calculated route
to users in this system. Four clinics have been taken as model in
running the model which analyzed available drugs inventory as
presented online on Fusionex GIANT platform. Statistic on
updated quantity and availability of drugs product are listed
based on user’s search. The analytic graph presented predicted
affected area based on purchased value of medicine. This
system is significant for medical and health sector demonstrate
how RFID technology helps in better monitoring and trace
drugs product which helps users to find the clinic’s location
automatically identified of needed drugs nearby.

Key words: Semantic Web, RFID, Pharmaceutical Drugs,
Tracking system, Clinics System, Data analytics

1. INTRODUCTION

Radio Frequency ldentification (RFID) is one of the major
technologies in the field of identification. Its technology is
based on a wireless communication, particularly through radio
frequency waves, between a tag attached to an object and an
interrogator[1]. It is a technology that allows storing and
retrieving a huge amount of data through electromagnetic

transmission using radio frequency (RF) devices and a
strategically installed technological structure. Today’s more
systems are developed using RFID technology which this
system is more convenient for product identification. The RFID
technology has been widely used in various fields, including the
health care sector [2] in smart pharmacy monitoring [3],
pharmacy supply chain [4], accounting system in health care
[5], Enhancing Pharmaceutical Packaging through a
Technology Ecosystem [6], RFID tag-based dashboard is
introduced that contain the necessary details about the products
to be manufactured for production line improvement. [7] which
all reviews are to quickly identify remote objects. Research
identified that yet, current recognized of RFID based system are
not appropriate for some Medical Devices management at
hospital[8]. This reason has made the pressing need to improve
safety and traceability in public health care environment. RFID
technology is dominant for the automation and optimization of
supply-chain activities. Some are designed for implementation
of cost-effective RFID. Thus, RFID tags can significantly
improve the efficiency of inventory management, especially in
the pharmacy supply chain. A reviews described that drugs
tracking can be enhanced in the pharmaceutical manufacturing
plants all across the world paving the way for the wide
deployment of the Internet of Things (10T) [9]. This paper has
discussed a context-aware middleware for RFID based
pharmacy supply chain to offer a deeper intelligence for the
objects monitoring. The current system is not systematic as they
must arrange and classes the type of pharmaceutical drugs
manually.

Most people faced difficulties to find the specific type of
pharmaceutical drugs that needed at their location which the
pharmaceutical drugs less identified. Users commonly need to
come to the clinics or pharmacies first to identify whether the
pharmaceutical drugs are available or not at that pharmacies or
clinics. Smart mobile or web-based pharmacy has become a
necessary requirement in improving the quality of healthy life
in the last five years. Many semantic webs are designed related
to improve pharmacy management in the areas. A web-based
tool built from pharmacy claims data to assess adherence to
respiratory medications in primary care has been developed
[10]. It is aimed to explore the barriers and facilitators of
assessing medication adherence in clinical practice and to
develop a novel web-based tool that allowed physicians to
monitor adherence using pharmacy claims data. Many more
semantic web are designed to helps improved the pharmacies
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management like Drug-drug interaction discovery and a
semantic web platform for drug abuse [11] and e-commerce
[12, 13].

Due to the growing of RFID research and development, this
research is looking at the reliability promising areas for
pharmacies in Selangor, Malaysia. This research has aimed to
ease community to find their specific information of the product
using RFID and localization maps systems[14]. This research
presents a development of a RFID with database, tracking or
GPS system and monitoring system. User can access
information of the medicine including their exact location and
their availability through webpage and mobile application. The
systems calculate and provide the route to users based on
availability of the searching drugs. This system is successfully
designed, developed, and tested on small circuit board with
update the database on the server and stored the data in cloud.

2. LITERATURE REVIEW
2.1 RFID

RFID systems are made up of several components such as a
RFID antenna used for communication, a chip for unique
identification of an electronic product code and for data storage,
a reader or interrogator for wave emission and reception upon
backscattering from the RFID tag, and a host computer for data
saving and analysis[15]. Figure 1 shows the RFID antenna,
used for electromagnetic wave capture and emission, is made
up of a metal pattern, which imposes the emission frequency
and the chip is capable for a maximum energy transmission.
Fig. 2 shows the electronic product code information services
(EPCIS), which control information contained by EPC, which
is the tag 1D, date of manufacture, country of origin, production
batch and shipment as in Figure2.
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Figure 1. Radio Frequency spectrum of RFID
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Figure 2: electronic product code
2.2 Semantic Web Design

Semantic Web is a development of the World Wide Web in
which data in web pages is structured and tagged in such a way
that it can be read directly by computers. Many semantic webs
are designed to learn data web automatically which Artificial

Intelligence is used to predict future results. A Semantic web
health care and life sciences (HCLS) interest group has been
developed and online. The mission of the Semantic Web Health
Care and Life Sciences Interest Group (HCLS IG) was to
develop, advocate and support the use of Semantic Web
technologies across health care, life sciences, clinical research
and translational medicine[16]. The Semantic Web technologies
domain as they depend on the interoperability of information
from many disciplines. The design of web is important where it
is reliable, real time and updated database with secured data
transmission[17, 18].

2.3 Pharmaceutical Drugs Analytics and Clinics

Recently, with new technologies advancement, a
tremendous amount of data has been gathered which including
clinical data. This clinical data is to gain insights and
knowledge useful for clinical decisions, drug recommendations,
and better diagnoses, among many other uses. A research on the
enormous impacts of big data on medical stakeholders, patients,
physicians, pharmaceutical and medical operators, and
healthcare insurers has been reviewed to find the different
challenges to get the best benefits from all this big data and the
available applications [19]. Latest found that many
pharmaceutical drugs analytics and clinics has been done and
were presented as models, analytics platform, virtual reality
concept[20], Al methods and much more[21].

3. METHODOLOGY
3.1 Architecture Diagram and Flowchart

This system is divided into 3 stages which are first is that all
pharmaceutical drugs tags are scanned for their specific detail
via RFID system. Figure 3 shows the architecture diagram
which first the reader sent the information details to the
database. At the second stage, all data in the database were
compared by the raspberry pi controller and arrange them into
the specific type. Next, the controller derived the data analysis
on the database send information including the place to the
cloud system. The database is transparent to users through the
design website on pharmaceutical drugs details, availability
status and the location of clinics or pharmacist as follow the
users demand.
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Figure 3: Architecture of the system.
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Figure 4 shows the flowchart of the designed system. The
RFID tag has scanned by the reader and all data of the tags are
stored in database. Python program run the data analysis on the
database and compared and arranged them into their specific
type. Data are updated to the cloud and can be accessed through
the website. Python program has analyzed the data on the
updated database and display the finding on the product
information. Another script of python is run that calculated the
route to the location to user. Every change in database will be
updated to the system.

Pharmaceutical drugs tags:
+ Specific of medicine

RFID tag read by reader

Arranging into same type

Input from user.
+ Type of medicine
+ location

= Display quantities
« Display detail
= Display suggestion location

* Update database

Figure 4: Flowchart of the System

3.3 Data Retrieval Technique

Figure 5 shows how data retrieval technique gathered from
tags to presentable analytics. Clinics and pharmacies are locked
with their APl Geolocation and database through the cloud.
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Figure 5: Data Retrieval Technique

When the pharmaceutical drugs arrive on the certain clinic
or pharmacies, all the medicine information tags are scanned
then the data is arranged in the MySQL program. The counter
program is used to increase or decrease the quantity of the same

specific type of medicine. The python program will compared
the database detail either it is increasing or decreasing in the
MySQL and arrange them with their specific types, thus stored
through the cloud Google or Fusionex cloud including the
location of that clinic and also calculate the route to users by
API Geolocation. Fusionex GIANT will analyse the data to
provide the statistical analytic graph on the detail information
such as updated quantity and availability of the product. The
analytic data also was used to predict the affected area based on
purchased medicine on the clinics or pharmacies. Web and
application sector will access the cloud and provide suggestion
the nearest route to users.

3.4 Schematic Diagram

Figure 6 show the schematic diagram of this system that
shows reader MFRC522 is connected to the respective 1/0O ports
on the Raspberry Pi 3.

us
SwitcH

Figure 6: The schematic diagram of this system

Several modification and addition of parameters are made
such as connection with database MySQL and PHP by using
python program. The switch is used to represent the four
different clinics. Two reader of MFRC522 represent the in and
out data. If reader A scan the tags the data are stored into the
system while if reader B scan the tags the data is clear from the
sytem and all the data recorded will display in the form of
analytic graph that can be use for prediction of affected area
based on purchased medicine.

3.5 System Testing

Figure 7 shows the system is successfully designed,
developed, and tested on small circuit board with update the
database on the server and stored the data in cloud.
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Figure 7: Testing with Proteus Software
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Proteus software package for computer assisted design, W [l v [iwl [ [mim [ [y [ aribin [ id [d prov foerieira
simulation and design of electronic circuits is used for tested. It e o R
consists of two main parts which are circuit design environment
(ISI1S) and the simulator with VSM and the ARES the circuit
board designer. The software is easily simulated the circuit first
for testing and the best circuit that can run and suitable with my
project.

4. RESULT AND DISCUSSION

Results show the successful of the developed semantic web
design of RFID pharmaceutical drugs analytics and clinics
tracking system on Windows and application when it is
launched.
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4.1 Data Collection
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Figure 8 shows data was inserted to MySQL database then
updated to the cloud server. The sector represents each clinic.
The tags are read by the reader, then the unique ID details of
each tag was inserted into database and sent to the cloud by the

vliinge 9: In and Out Store Table Database

Server.

MedicInfo  Summary

Klinik Kesihatan Syeksyen 7 MEDIVIRON GROUP OF CLINICS Pharmacy

| _KLINK MEDIVIRON Walmart Care Clinic
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Figure 8: Data of unique 1D details of each tag
4.2 MySQL Database

There are four type database table that has been created to
successful running data into SQL database. The created News Today Atticles
database tables are Clinic table, registration table, In and Out
Store Table and Type of medicine table. Figure 9 shows sample
of In and Out Store Table Database which presents list of
clinics that has been locked with their API location and place
ID. The registration table is used to register unique 1D of the tag
so that it can be used by the system. In and out store table
record the transaction of in and out of the medicine that has
been registered in the system. The type of medicine table is
used to store overall quantity available of medicine on market
according their specific type.

4 3 Semantlc Web Medic Info Summary

A Semantic web page has been designed where users are
able to read the information, news, features, and article about =i [Nama T ey e
the statistical disease as shows in Figure 10. The list of clinics o o b
and their address location are kept online, and the current news
are available on the about page. Figure 11 presents the medical Gkl 10
information page gave users authentication to check the eviine boe b
availability of the medicine in the market. More information on
medicine details and location of medicine are available on track o ety | CRIBAEY ) 0
and trace page. These data are updated frequently on quantity of R — frt
medicine available are in real time.

Figure 11: Medical Information page
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Figure 12 shows In track and trace page User can read the
details information and instruction to consume that medicine.
The precaution steps also been stated in this page.
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Figure 12: Track and Trace Page on Location of Clinic

The availability of that medicine also been displayed this page.
If user want to know the exact location of the medicine, they
just need to click on the “go” button at the bottom of the page.
The location of the medicine will be displayed to user on
google maps. User can route to the clinic by using waze or
maps. It shows the suggested location on google maps and the
route to that location.

4.4 Data Analytics on WEB

Figure 13 shows the graph of the amount of purchased
medicine in each clinic and were analyze by the Fusionex
GIANT. Figure 14 to Figure 18 present the analytics drug for
the four of the clinics sample. The bar chart represents total
purchased medicine of all clinics. The line chart represents the
total medicine purchased by clinic. There are many types of
medicine also recorded and analyzed in the system. Thus, a
conclusion can be made that which area has the serious health
condition. Based on the statistic users are aware of the health
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Figure 13: Data analytics graph
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Figure 14: Analytics on Clinic 1
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Figure 15: Analytics on Clinic 2
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Figure 18: Analytics on Total Medicine Sold

5. CONCLUSION

RFID Pharmaceutical Drugs and Clinics Tracking System
are smart systems that ease users to find the specific medicine
or pharmaceutical drugs. This system has been successfully
designed with semantic web of tracking drugs and clinics that
allowed user to classify the pharmaceutical drugs according to
their specific types automatically by using RFID system. This
system also enable user to identify the required information
data of the pharmaceutical drugs through the websites and
application. Most people are commonly needed to come to the
pharmacies or clinics first to identify the availability of the
product. Thus, with this system, community can check early the
availability of the product at the certain pharmacies or clinics
without going to that places via updated drugs information in
the system. Users may also order it online. This system ease
user to find the location based on users’ demand on the drugs
needed and the system will suggest the nearest location of the
pharmacies or clinics that have the criteria of user finding. This
research is significant towards health and care development in
society using that aligned with IR4.0 technology online and
cloud system.
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