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Medicine is critical to our everyday lives and to the well-being of individuals
of all ages and backgrounds. With the beginning of the Corona pandemic
and a rise in Corona virus infection cases, the use of medications to prevent
and recover from infection has increased, as well as to treat illness
consequences, has grown. The effectiveness of medicines is greatly

influenced by the expiration date. In this paper, a system for pharmacy or

medical store's information storage system was developed and enhanced by
Keywords: automatically monitoring the validity of medications on a periodic basis and
sending expiry reports to medicine authorities through e-mail to warn them

loT . that a medicine is approaching expiration. The system was also enhanced
Medical storage system with internet of thing (IoT) for fast and secure delivery of the medicine
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1. INTRODUCTION

In response to the growth in work-related stress and the loss of personal time, there has been an
increase in the dependency on medicines and other drugs in recent years. Medications and medicine are the
most essential sources of assistance when a patient's life is in urgent danger [1]. The progress of medicine has
made it feasible for people of all ages and backgrounds to live their daily lives and maintain their health. The
efficacy of medicines is impacted by the date on which they were manufactured. The great majority of people
require medical treatment at some point in their lives. The effectiveness of therapeutic treatments is
dependent on the validity of the medications used. As a result, the efficacy of these medications must be
monitored on a frequent basis. For this paper, we developed a software system that allows pharmacists to
track the validity of drugs that are kept on hand at their establishments [2], [3]. Developing software to track
the expiration dates of prescription drugs at a pharmacy is the focus of this article. To ensure effective
operation, the system must be compatible with a wide range of computer PC devices that are commonly
found in pharmacy environments. When a medication's expiration date has passed, the system notifies the
pharmacy manager by sending an alert to his or her phone. When it comes to sending out warnings about
expired drugs, a notification system and email are also employed. The proposed system's objectives are as
follows: create a database for each medicine in the pharmacy that contains the necessary information (name,
quantity, expiration date, price, and so on); Provide a database for each medicine in the pharmacy that
contains the necessary information (name, quantity, expiration date, price, and so on); Ensure that each drug
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in the pharmacy has a database that has all of the necessary information (such as the name of the medicine,
the amount, the expiration date, and the price); Set up an expiry alert so that you can know which items are
going to expire through the system and take action before they do (before one week before the expiration
date), by avoiding the need to search for drugs, you may save time and effort. It entails sending out e-mail
notifications when drug expiration dates are approaching. As a result of the rapid development and
implementation of smart and internet of things (loT)-based technologies, the door has been opened to a
plethora of new possibilities in technological advancements for a number of different aspects of human
existence, such as health, education, and transportation, among other things. According to recent reports, the
world is on its way to seeing a massive rush toward current technology, which would fundamentally change
the way people live their lives by linking all of the gadgets that we may possibly utilize to one massive global
network known as the internet [4], [5].

The internet of things technology is used to develop a medication validity monitoring system, which
is described in this study. According to the journal aging in America, Vinjumur et al. [6] demonstrated in 2010
how a web-based caregiver module streamlines and simplifies the process of monitoring medicine
consumption for health-related concerns in older individuals who live alone, and this was published in the
journal aging. We also offer an approach that is both energy-efficient and effective, based on a network of
sensor devices that, when necessary, perform in-network data fusion [6]. For many decades, it has been
difficult to monitor and track genuine drugs in the hospital setting. In order to make it more convenient,
Alam et al. [7] and colleagues devised a way in 2021 that made it practicable. In the absence of a solid trust
system in place, it is easy for syndicates to simply produce counterfeit medicines. As a result of the shift in
emphasis away from life-saving therapy and toward non-life-saving treatment, substandard medicine has risen
to the level of an emergency situation. Because counterfeit medication is extremely hazardous and has the
potential to cause significant injury, it should be avoided at all costs. Our plan includes a drug monitoring
system based on block chain technology, which would help in the identification of bogus pharmaceuticals and
other substances. A system that we have created can detect inferior drugs from the producer all the way
through to the patient is now available. Consumers may also check for defective or outdated medications using
quick response (QR) codes on their cellphones, thanks to the capacity to scan them. This has the potential to
increase the system'’s transparency and dependability by enhancing its dependability, which is beneficial for all
stakeholders. It is intended to make use of block chain technology in several aspects of the study, including
guaranteeing high-quality medicine manufacture while simultaneously maintaining transaction security and
data privacy [7]. In the remaining section of this article, you will find the following organization: Sectioon 2
related work, section 3 the proposed system, and section 4 the system's results. Section 5 the conclusion and
recommendations for future work are presented.

2. RELATED WORK

According to Alshamrani [8] an investigation of the most important health internet of things (H-10T)
applications made possible by smart city infrastructure is presented in this article, with a particular emphasis
on health information exchange. An evaluation of appropriate technologies and systems for RHM services is
also given, as is the identification of the most important monitoring applications based on a wide number of
models outfitted with a variety of complementing loT-based sensors. The study also adds to scientific
knowledge by highlighting the main limitations of the issue and suggesting potential future directions for this
research area. According to Paganelli et al. [9], this research proposes a concept architecture based on the
internet of things for remote health monitoring of COVID-19 patients in hospitals and at home. We included a
permission control module into our architecture to ensure data security and transparency. Additionally, the
paper explores how to integrate a flexible and adaptive scoring system onto wearable devices in order to
increase the usefulness and flexibility of early warning systems (EWS) experts. The authors Kashani et al. [10]
with the use of 146 papers published between 2015 and 2020, this study seeks to discover, evaluate, and
categorize current research in healthcare 10T systems. A complete taxonomy of the internet of things is
presented on this page, with articles grouped into five categories: sensors; resources; communication;
applications and security.

In addition, the article examines the benefits and drawbacks of the methods that were selected, as well
as how they compare in terms of assessment procedures, tools, and measurements. In the future of the tactile
Internet, social networks, big data analytics, software defined networking/network functions virtualization
(SDN/NFV), internet of nano things, and block chain, to mention a few areas, interoperability and scalability
will be major issues [10]-[14]. According to Alamri [11] this study offers a semantic middleware that makes
use of ontology to facilitate the semantic integration and functional collaboration between the Internet of
Things healthcare information systems and electronic health record systems (EHR systems) [15]-[18].
According to Zainol et al. [12] this research proposes a novel method for monitoring and controlling users'
vital health information while simultaneously transmitting it to their physicians [19]-[22]. The idea makes use
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of radio-frequency identification (RFID) and internet of things technology in order to maintain track of the
drugs and medicines available in the store [1]. With the help of this system, the pharmacy or hospital will have
access to information on the medicines and pharmaceuticals that are available, their quality, their location, and
their safety [23]-[27].

3. RESULTS AND DISCUSSION

This section describes the concept and implementation approach of the proposed system, as well as an
example of how it accomplishes its objectives by using a computer system to check the authenticity of
pharmaceutical desktop application interfaces to achieve its aims. This is an illustration of how the system is
supposed to work, as seen in Figure 1. The proposed system model is currently in the process of being
developed. Using graphical control, a splash screen, which is a window that displays an image, the business
logo, and the current version of the application in use, is shown in Figure 2.

When a splash screen is shown, it may take up the whole of the screen's available real estate. When
you initially start an operating system or a program, the splash screens that emerge are great instances of this.
When a piece of software is meant to be used in full-screen mode, it is common for it to take up the whole of
the screen. A "username" and a matching "password" are often used as the user credentials, and the credentials
themselves are referred to as "login,” "sign-in," or "sign-in credentials,” depending on the situation (or "logon,"
"sign-in, or "on"). Additional to this, the system includes a medication section that contains all of the
necessary information about a medication, such as the medication's name and price, the number of
medications currently in stock, and when the medication will expire, and the application uses this information
to determine how much time a medication has left on its shelf life.
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Figure 1. The general flowchart diagram of the system
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An additional feature is the availability of a database that tracks all medical devices in the pharmacy
or medical stock, allowing you to see what type of device is in stock, how much it costs, and the total number
of gadgets available on the premises. The system provides the option to either add or remove an item from
the system's database that includes related information, depending on your preferences. We utilize a binary
search algorithm to quickly locate an item in a database. This method operates on the divide-and-conquer
principle and is often regarded as the best searching algorithm due to its rapid search speed (provided the data
is in sorted form). A binary search is sometimes referred to as a logarithmic search or a half-interval search.

As show in in Figure 3.

sl 9
dubll 5331 [
22all LYl 7,6 e | bl 8502 ==
x i Z Expired 4/1/2021 1000 6 Amoxil JlbX| OID" 1 &
x ) “| Month1 |pm11:59 5/25/2021| 5 6 Advil dub lo ki |
= 0]

Alaidll Jg>
2ss dows [

PN
« .

2
=
[

Pharmacy

Figure 3. Database of medicines asserted with searching algorithm

4. SYSTEM RESULT

The pharmacy and medical supply management system was developed based on 10T technology.
When any drug or item has expired, the system sends a notification. E-mail to alert the user via phone, tablet,
and computer to the owner. Figure 4 depicts the email message. Additionally, a Twilio 10T application is
utilized to notify the owner by SMS when the medicines are about to expire, allowing him to check his email,

as shows in Figure 5.
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Figure 4. Email alarm message Figure 5. SMS alarm message

5. CONCLUSION AND FUTURE WORKS

It has straightforward and manageable graphical interfaces that do not need the user to have prior
understanding of high-level activities in order to work properly. Checking for medicines that have expired or
are soon to expire is the most crucial step of the system for the end user. It is the focus of this article to
discuss alert messages in the system that are shown as part of a notification about the system'’s interior, and
also alert messages sent via email that may be accessed from any place. Additional to this, an SMS message
is delivered to the owner, notifying him or her of the medication's expiration date without the requirement for
him or her to be connected to the Internet. This is due in part to the code reuse that is characteristic of object-
oriented programming (OOP). It is well-built, and it can be simply and rapidly updated and extended with
new features, thanks to the usage of OOP. One of the features that may be added to the system in the future is
a QR code scanner, which would enable users to get information about medicines such as their price and
brand name, as well as their expiry date and other data. Pharmacy humidity and temperature sensors for
Arduino may be placed in order to monitor the presence of moisture and temperature in the pharmacy
environment. Making certain that medicines remain effective for as long as they should and notifying
relevant authorities if their shelf life has been reached or exceeded is a major responsibility.

ACKNOWLEDGEMENTS
We would like to express our heartfelt gratitude to the people in the Department of Computer
Science at Mustansiriyah University in Baghdad, Iraq for their support with this research.

REFERENCES

[1] K. Gupta, N. Rakesh, N. Faujdar, M. Kumari, P. Kinger, and R. Matam, “IoT based automation and solution for medical drug
storage: smart drug store,” in Proceedings of the 8th International Conference Confluence 2018 on Cloud Computing, Data
Science and Engineering, Confluence 2018, Jan. 2018, pp. 497-502, doi: 10.1109/CONFLUENCE.2018.8443023.

[2]  World HealthOrganization, Guidelines for the regulatory assessment of medicinal products for use in self-medication. No.
WHO/EDM/QSM/00.1. World Health Organization, 2000.

[3] . Brekhman, Man and biologically active substances: the effect of drugs, diet and pollution on health, 1st edition. Elsevier, 2013.

[4] S.Nizeti¢, P. Soli¢, D. L-de-l. Gonzalez-de-Artaza, and L. Patrono, “Internet of things (IoT): opportunities, issues and challenges
towards a smart and sustainable future,” Journal of Cleaner Production, vol. 274, p. 122877, Nov. 2020, doi:
10.1016/j.jclepro.2020.122877.

[5(] R.A.R.A. Mouha, “Internet of things (IoT),” Journal of Data Analysis and Information Processing, vol. 09, no. 02, pp. 77-101,
2021, doi: 10.4236/jdaip.2021.92006.

[6] J.K. Vinjumur, E. Becker, S. Ferdous, G. Galatas, and F. Makedon, “Web based medicine intake tracking application,” in ACM
International Conference Proceeding Series, 2010, p. 1, doi: 10.1145/1839294.1839338.

Indonesian J Elec Eng & Comp Sci, Vol. 26, No. 2, May 2022: 932-938



Indonesian J Elec Eng & Comp Sci ISSN: 2502-4752 a 937

(71

(8]
[0
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]
[22]
[23]
[24]

[25]

[26]

[27]

N. Alam, M. R. Hasan Tanvir, S. A. Shanto, F. Israt, A. Rahman, and S. Momotaj, “Blockchain based counterfeit medicine
authentication system,” in ISCAIE 2021 - IEEE 11th Symposium on Computer Applications and Industrial Electronics, Apr. 2021,
pp. 214-217, doi: 10.1109/ISCAIE51753.2021.9431789.

M. Alshamrani, “IoT and artificial intelligence implementations for remote healthcare monitoring systems: A survey,” Journal of
King Saud University - Computer and Information Sciences, Jun. 2021, doi: 10.1016/j.jksuci.2021.06.005.

A. I. Paganelli et al., “A conceptual loT-based early-warning architecture for remote monitoring of COVID-19 patients in wards
and at home,” Internet of Things (Netherlands), 2022, doi: 10.1016/j.i0t.2021.100399.

M. Haghi Kashani, M. Madanipour, M. Nikravan, P. Asghari, and E. Mahdipour, “A systematic review of IoT in healthcare:
Applications, techniques, and trends,” Journal of Network and Computer Applications, vol. 192, p. 103164, Oct. 2021, doi:
10.1016/j.jnca.2021.103164.

A. Alamri, “Ontology middleware for integration of iot healthcare information systems in EHR systems,” Computers, vol. 7, no.
4, p. 51, Oct. 2018, doi: 10.3390/computers7040051.

M. F. Zainol, R. S. M. Farook, R. Hassan, A. H. A. Halim, M. R. A. Rejab, and Z. Husin, “A new [oT patient monitoring system
for hemodialysis treatment,” in 2019 IEEE Conference on Open System, ICOS 2019, Nov. 2019, pp. 46-49, doi:
10.1109/ICOS47562.2019.8975703.

S. Venkatesan, A. Jawahar, S. Varsha, and N. Roshne, “Design and implementation of an automated security system using Twilio
messaging service,” in Proceeding of 2017 International Conference on Smart Cities, Automation and Intelligent Computing
Systems, ICON-SONICS 2017, Nov. 2017, pp. 59-63, doi: 10.1109/ICON-SONICS.2017.8267822.

S. M. R. Islam, D. Kwak, M. H. Kabir, M. Hossain, and K.-S. Kwak, “The internet of things for health care: A comprehensive
survey,” IEEE Access, vol. 3, pp. 678-708, 2015, doi: 10.1109/ACCESS.2015.2437951.

M. A. Mohammed, A. A. Kamil, R. A. Hasan, and N. Tapus, “An effective context sensitive offloading system for mobile cloud
environments using support value-based classification,” Scalable Computing, vol. 20, no. 4, pp. 687-698, 2019, doi:
10.12694/scpe.v20i4.1570.

Z. A. Abdalkareem, M. A. Al-Betar, A. Amir, P. Ehkan, A. I. Hammouri, and O. H. Salman, "Discrete flower pollination
algorithm for patient admission scheduling problem," Computers in Biology and Medicine, vol. 141, p. 105007, 2022/02/01/
2022.

O. H. Salman, M. I. A. Nouman, Z. K. Taha, M. Q. Alsabah, Y. S. Hussein, and Z. A. Abdelkareem, "Formulating multi diseases
dataset for identifying, triaging and prioritizing patients to multi medical emergency levels: Simulated dataset accompanied with
codes," Journal of Biomedical Informatics, vol. 112, p. 103592, 2020, doi: 10.1016/j.dib.2020.106576.

H. R. Ibraheem, Z. F. Hussain, S. M. Ali, M. Aljanabi, M. A. Mohammed, and T. Sutikno, “A new model for large dataset
dimensionality reduction based on teaching learning-based optimization and logistic regression,” Telkomnika (Telecommunication
Computing Electronics and Control), vol. 18, no. 3, pp. 1688-1694, 2020, doi: 10.12928/ TELKOMNIKA.v18i3.13764.

N. M. Hussien, Y. M. Mohialden, N. T. Ahmed, M. A. Mohammed, and T. Sutikno, “A smart gas leakage monitoring system for
use in hospitals,” Indonesian Journal of Electrical Engineering and Computer Science, vol. 19, no. 2, pp. 1048-1054, 2020, doi:
10.11591/ijeecs.v19.i2.pp1048-1054.

R. A. Hasan, M. A. Mohammed, N. Tapus, and O. A. Hammood, “A comprehensive study: Ant colony optimization (ACO) for
facility layout problem,” 16th Networking in Education and Research RoEduNet International Conference, RoEduNet 2017 -
Proceedings, 2017, doi: 10.1109/ROEDUNET.2017.8123738.

Z. A. Abdalkareem, A. Amir, M. A. Al-Betar, P. Ekhan, and A. I. Hammouri, "Healthcare scheduling in optimization context: a
review," Health and Technology, vol. 11, pp. 445-469, 2021.

O. A. Hammood et al., “An effective transmit packet coding with trust-based relay nodes in VANETS,” Bulletin of Electrical
Engineering and Informatics, vol. 9, no. 2, pp. 685-697, 2020, doi: 10.11591/eei.v9i2.1653.

P. Grandinetti et al., Results of the COVID-19 mental health international for the general population (COMET-G) study. Elsevier,
2021.

Z. A. Abdalkareem, O. Z. Akif, F. A. Abdulatif, A. Amiza, and P. Ehkan, "Graphical password based mouse behavior technique,"
Journal of Physics: Conference Series, vol. 1755, no. 1, p. 012021, 2021, doi: 10.1088/1742-6596/1755/1/012021.

A. H. Ali, M. N. Abbod, M. K. Khaleel, M. A. Mohammed, and T. Sutikno, “Large scale data analysis using MLIib,”
TELKOMNIKA (Telecommunication Computing Electronics and Control), vol. 19, no. 5, pp. 1735-1746, 2021, doi:
10.12928/ TELKOMNIKA.v19i5.21059.

R. A. L. Alhayali, M. Aljanabi, A. H. Ali, M. A. Mohammed, and T. Sutikno, “Optimized machine learning algorithm for
intrusion detection,” Indonesian Journal of Electrical Engineering and Computer Science, vol. 24, no. 1, pp. 590-599, 2021, doi:
10.11591/ijeecs.v24.i1.pp590-599.

M. A. Ahmed, R. A. Hasan, A. H. Ali, and M. A. Mohammed, “The classification of the modern Arabic poetry using machine
learning,” TELKOMNIKA (Telecommunication Computing Electronics and Control), vol. 17, no. 5, pp. 2667-2674, 2019, doi:
10.12928/ TELKOMNIKA.v17i5.12646.

BIOGRAPHIES OF AUTHORS

Yasmin Makki Mohialden g P is Lecturer at college of College of Science,
Mustansiriyah University, Iraq. She Holds a Master degree in Computer Science with
specialization in Software Engineering. Her research areas are Software Engineering, Artificial
Intelligent, Internet of Things and Cloud Computing. She is Head of computer center in the
college of science. She can be contacted at email: ymmirag2009@uomustansiriyah.edu.ig.

An internet of things-based medication validity monitoring system (Yasmin Makki Mohialden)


https://orcid.org/0000-0003-2401-0505
https://scholar.google.com/citations?user=V2nLWp8AAAAJ&hl=ar&authuser=2
https://www.scopus.com/authid/detail.uri?authorId=57204505832

938

ISSN: 2502-4752

Nadia Mahmood Hussien By P is Assistance Lecturer at college of College of
Science, Mustansiriyah University, Iraq. She Holds a Master degree in Computer Science
with specialization in software engineering. Her research areas are Software Engineering,
Artificial Intelligent, Internet of Things. She can be contacted at email:
nadia.cs89@uomustansiriyah.edu.iq.

Qabas Abdal Zahraa Jabbar © EJEd P is Lecturer at college of College of Science,
Mustansiriyah University, Iraq. She Holds a Master degree in Computer Science with
specialization in artificial intelligence. Her research areas are artificial intelligence, deep
learning, web design. She can be contacted at email: gabas_a@uomustansiriyah.edu.ig.

Mostafa Abdulghafoor Mohammed @ Ed B3 ® currently works at the Al-Imam
AlAadham University college. Mostafa does research in Information technology, Computer
Communications (Networks), Cloud Computing and Communication Engineering. Their
current project is 'offloading in mobile cloud computing'. He has finish his master from
computer science department at BAMU university. India, and he finish Ph.D in Computer
science and IT at University polytechnic of Bucharest, Romania. He can be contacted at
email: alqaisy86@gmail.com

Tole Sutikno @ E4ES ® is a Lecturer in Electrical Engineering Department at the Ahmad
Dahlan (UAD) University, Yogyakarta, Indonesia. He received his B.Eng., M.Eng. and
Ph.D. degrees in Electrical Engineering from Diponegoro University, Universitas Gadjah
Mada and Universiti Teknologi Malaysia, in 1999, 2004 and 2016, respectively. He has been
an Associate Professor in UAD, Yogyakarta, Indonesia since 2008. He is currently an Editor-
in-Chief of the TELKOMNIKA since 2005, and the Head of the Embedded Systems and
Power Electronics Research Group since 2016. His research interests include the field of
industrial applications, industrial electronics, industrial informatics, power electronics, motor
drives, renewable energy, FPGA applications, embedded system, image processing, artificial
intelligence, intelligent control, digital design and digital library. He can be contacted at
email: tole@ee.uad.ac.id.

Indonesian J Elec Eng & Comp Sci, Vol. 26, No. 2, May 2022: 932-938


https://orcid.org/0000-0002-2061-2149
https://scholar.google.com/citations?user=icdQ0osAAAAJ&hl=en&gmla=AJsN-F5ggrXOZqzGFmSTK2bJ19OfXENIm66bWkRKmUKEUnJ7CelBFvwL1nR9gMYjKIlr3tTcaurwrkjUk1WZeemsJFNmHwlXsmFdT6e6P4OH6UsS45RFYlw&sciund=3846281325888291254
https://www.scopus.com/authid/detail.uri?authorId=57217310065
https://orcid.org/0000-0002-4070-5166
https://scholar.google.com/citations?user=3dR_l6gAAAAJ&hl=ar
https://www.scopus.com/authid/detail.uri?authorId=57225011188
https://orcid.org/0000-0003-0987-4970
https://scholar.google.co.in/citations?user=ja0VrrMAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57189070341
https://publons.com/researcher/1736005/mostafa-abdulghafoor-mohammed/
https://orcid.org/0000-0002-1595-2915
https://scholar.google.co.id/citations?user=haR50igAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=35794013800
https://publons.com/researcher/2773936/tole-sutikno/

