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This research is important as it portrays a notable advancement in current
internet technology known as the Internet of Things (1oT), which facilitates
advanced services through the interconnection of physical and virtual
objects. One crucial aspect of everyday life is air quality, especially
indoors, as indoor air pollution differs from outdoor air pollution. An
important indicator to determine the cleanliness of a room is its humidity
level. In this context, this research holds significant relevance as it can
help ensure the effectiveness and safety of stored medications under
appropriate temperature and humidity conditions. Therefore, this study
designed a drug storage room that requires a tool to measure the
humidity value of the room in real time and the humidity conditions in the
room. The solution to this problem can be overcome using Internet of
Things technology. In this project, a hygrometer, or humidity meter, based
on Internet of Things technology is made. Humidity is measured by the
DHT-11 sensor, which is integrated on the NodeMCU ESP8266 board.
Humidity measurement data can be observed via the Blynk 10T platform
available on smartphones. With this tool, humidity can be observed in real
time, even from a distance. The results of this study are that the tool can
measure the temperature and humidity of the medicine room, and the tool
can send humidity and temperature measurement data to the Blynk I0T
and MIT APP Inventor servers. On the Blynk loT website, the dashboard
can display temperature, humidity, and drug safety measurement data in
real time.
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INTRODUCTION

Incompatibility with  procedures or

storage

Internet of Things (IoT) is now a reliable
technological standard and a heavily researched
field. Sensors are being used almost everywhere
in the present time, from everyday products to
industrial monitoring systems. The use of 10T and
sensorbased intensive health care systems are
increasing rapidly [1]. Air is an important element
in everyday life. Therefore, air must have quality
so that it does not have a negative impact on the
body air is divided into two, namely outdoor air
and indoor air. In addition to oxygen, there are a
lot of elements in the air such as carbon dioxide,
microbes, and other substances. That is why it is
important to know the condition of the air where
we are, especially indoors because indoor
pollution is different from outdoor air pollution [2].

Storage is one of the important things
that play a role in maintaining product quality.

conditions can result in the ineffectiveness of the
drug and even cause damage to the drug which
can be detrimental to someone who will consume
the drug. The temperature and humidity in the
room are the variables that affect the performance
of an indoor network [3]. Many factors affect the
quality of an ingredient or medicine stored. One of
the elements that affect storage conditions is
temperature [4].

This wireless internet access smart
medicine box allows patients to get daily health
care and to establish easy contact without
physically meeting between doctor and patient.
The recommended medicine box allows the
patient to take the correct medicine at the right
time, along with an email to help the patient take
the medicine [5]. drug storage is exposed to heat
and cold causing the drug to change physically,
then the drug has the potential to lose its efficacy
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or even threaten the health of those who use it [6].
The easiest thing to determine whether a room is
healthy or not is to know the humidity level of the
room. Therefore, a tool is needed to measure the
humidity value of the room in real-time to improve
the humidity conditions in the room. The solution
to this problem can be overcome using Internet of
Things technology, which is a monitoring system
used to monitor and control various environmental
parameters in the data center, one of which is
temperature and humidity [7].

In previous research on loT-based drug
storage, there was a need to further emphasize
medical applications. This includes monitoring
drugs that are sensitive to temperature and
humidity, such as vaccines or drugs that require
special storage [8]. In the context of drug storage,
further research is needed on how variations in
temperature and humidity can affect the quality of
stored medicines. Research may cover
parameters of drug quality, such as chemical
stability, therapeutic potency, or physical integrity
[9]. Therefore, this study renews the contribution
of previous research by presenting several
significant updates. This research attempts to
integrate an loT-based temperature and humidity
monitoring system with an alarm and notification
system that can provide warnings automatically if
the temperature or humidity is outside a safe
range [10]. In addition, this study also provides
real-time monitoring updates and explores the use
of sensors specifically designed to monitor
temperature and humidity in drug storage. [11].
Explain between the MIT App Inventor platform
and blynk. How this research uses MIT App
Inventor to develop a user interface and connect it
to the Blynk platform [12].

This research aims to fill this tension by
developing an loT-based temperature and
humidity monitoring system for drug storage
rooms that can be integrated with MIT App
Inventor and Blynk. This can include developing
efficient methods of communication between
platforms and hardware as well as using
application interfaces. In addition, it is also
necessary to consider aspects of reliability, such
as tolerance for device or network failures, so that
monitoring continues to run well and the data
collected is reliable [13]. It is also important for
health workers, medical personnel, or individuals
to have easy and intuitive access to storage room
temperature and humidity data available on the
mobile application [14]. Thus, we hope that this
research can make an important contribution to
increasing the use of loT in monitoring the
temperature and humidity of drug storage rooms
in a way that is more integrated and easy to use

[15]. With this tool, the drug storage room can be
observed in real time, even from a distance.

RESEARCH METHOD
This study uses a method consisting of
several steps, namely:

Mikrocontroler
Wemos D1 ESP8264

Connect Sensor
MC-38

Connect
Temperature and
Humadity Sensor
DHT 11

Figure 1. indicates the steps of the hardware
preparation method.

The WeMos D1 ESP8266 microcontroller
was chosen as the hardware platform. This
microcontroller has the ability to connect to a WiFi
network, thus enabling wireless data transmission.
The WeMos D1 ESP8266 has a relatively small
size, low power consumption, and is flexible
enough to be integrated with other components.
Furthermore, DHT11 temperature and humidity
sensors are installed on the microcontroller. This
sensor has the ability to measure indoor
temperature and humidity. The DHT11 provides
accurate readings with a degree of accuracy
sufficient for temperature and humidity monitoring
applications.

In addition, the MC-38 door sensor is
also installed on the microcontroller. This door
sensor functions to detect the status of the drug
storage room door, whether the door is open or
closed. This door sensor is useful for monitoring
the presence of drugs and ensuring that the room
door is not opened without a valid reason.

Network Configuration and WiFi Connection

Micrkontroller
Connection
‘Wifi Configuration Set Password

Figure 2. Indicates the steps of the network
configuration and wifi connection methods.

After connecting to a WiFi network, the
microcontroller will use the appropriate WiFi
protocol to transmit and receive data over a
wireless connection. This protocol ensures that
the data sent is safe and protected during the
transmission process. In addition, at this stage,
additional configurations can also be made, such
as setting a static IP address or using special
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protocols such as MQTT (Message Queuing
Telemetry Transport) to send data to the relevant
server or cloud service.

With the right network configuration and
WiFi connection, the WeMos D1 ESP8266
microcontroller can connect to an existing WiFi
network and is ready to transmit temperature,
humidity, and door status data to the server or
platform used in this study, thus enabling
monitoring of storage room temperature and
humidity. medicine wirelessly via |oT technology.

Temperature and Humidity Measurement

Figure 3. Indicates the steps of the temperature
and humidity measurement method.

To take measurements, the
microcontroller sends a signal to the DHT11
sensor to start the process of reading the
temperature and humidity. The sensor will
respond by providing the appropriate reading
value. The temperature and humidity data
obtained from the sensor can then be used for
further monitoring and analysis. This data will be
the basis for determining whether the drug
storage room conditions are within a safe range or
not.

Door Status Detection

Use - Sensors Detect - Status

Figure 4. Indicates the steps of the door status
detection method.

The MC-38 door sensor is connected to
the WeMos D1 ESP8266 microcontroller, and
through the connection that was made in the
previous stage, the microcontroller can receive
signals from the door sensor. The MC-38 door
sensor works on the principle of opening and
closing contacts. When the room door is open, the
contacts on the door sensor separate, and when
the door is closed, the contacts touch. The
microcontroller will read the contact status from
the door sensor to determine whether the door is
open or closed. By detecting changes in contact
status, the microcontroller can determine whether
the room door is being opened or closed.

By using the MC-38 door sensor at this
stage, this research can complement the
monitoring system with the ability to detect and
track the status of the drug storage room door in
real-time.

Connection to Server and Data Delivery

Use Blynk IoT and
Mit App Inventor

Connect :

Microcontroller Send - Data

Figure 5. Indicates the steps of the connection to
the server and data delivery method.

First, to create a connection between the
microcontroller and the server, the Blynk IoT
framework is used. Blynk 10T is an loT platform
that allows users to control and monitor 0T
devices via a mobile application. In the context of
this research, Blynk 10T is used to connect the
WeMos D1 ESP8266 microcontroller with the
server. Furthermore, using MIT App Inventor, an
easy-to-use visual application development
platform, a mobile application that is connected to
Blynk 10T is created. This application allows users
to view and monitor temperature, humidity, and
drug storage room door status data in real-time.

Temperature, humidity, and door status
data are sent in the form of data packets via a
WiFi connection. The communication protocol
used will ensure data security and integrity during
the transmission process.After the data is sent to
the server, the mobile application connected via
Blynk IoT will receive and display the data. Users
can see the actual temperature and humidity

80 M. Adnan Fauzi et al., Storage Room Temperature and Humidity...



p-ISSN: 2621-8070 e-ISSN: 2686-3219

values as well as the status of the drug storage
room door through the mobile application.

RESULTS AND DISCUSSION
Network Scheme

The circuit that covers all the
interconnected components in the system is made
using the Fritzing application.

Figure 6. Indicates a schematic of a series of drug
storage rooms..

Figure 6 is a schematic circuit on the
NodeMCU ESP8266 connected to the DHT11
sensor, which functions as an input for
temperature and humidity measurement values,
and the MC38 sensor, which functions as an input
for detecting open and closed doors. The buzzer
functions as an output, which gives a warning with
sound; the relay functions as an output for
controlling the peltier; and the OLED functions to
display sensor measurement values and peltier,
buzzer, and door conditions.

The results of this study indicate that in the
schematic series on the NodeMCU ESP8266,
there are several components that have specific
functions to run a temperature and humidity
monitoring system for drug storage rooms. The
DHT11 sensor is connected to the NodeMCU
ESP8266 as an input to measure room
temperature and humidity. This sensor plays an
important role in collecting the measurement data
needed to monitor the condition of the drug
storage room. Apart from that, the MC38 sensor is
also connected to the NodeMCU ESP8266 as an
input to detect the status of the room door. This
allows the system to know if the room door is
open or closed. This information is very important
for maintaining stability and humidity in the drug
storage room.

In terms of output, there are several
components that play a role in providing
information and control. The buzzer, as an output,
is used to give a sound warning if there is a
condition that requires attention, for example, if
the room temperature exceeds a certain limit. The

relay functions as an output to control the peltier.
A peltier is a device that can produce cooling or
heating depending on the applied current. In this
system, the relay is used to control the peltier in
order to maintain the room temperature within the
desired range. The OLED screen functions to
display important information such as temperature
and humidity sensor measurement values, Peltier
conditions, buzzer status, and door status. With
an OLED screen, users or supervisors can easily
monitor temperature and humidity conditions as
well as door status directly. Through this
schematic, this study provides a clear
understanding of how these components are
interconnected and work together to achieve
system goals. This allows for effective monitoring
and control of temperature, humidity, and drug
storage room door conditions.

Test the program code to connect to the
Blyink web dashboard. This program uses the
Arduino Ide application, which aims to connect to
the Blynk web dashboard. Implementation is
carried out by connecting all devices that have
been prepared and connected so that it becomes
a monitoring system in real time and can be
monitored in the Blynk application on an Android
smartphone. Later, the monitoring system is used
to control temperature and humidity in the drug
storage room.

The results of this study indicate that a
program code test was carried out to connect the
monitoring system to the Blynk web dashboard.
This program uses the Arduino IDE application as
a platform development program that aims to
connect to the Blynk web dashboard. Through this
implementation, all devices that have been
prepared and connected can form a real-time
monitoring system. This allows direct monitoring
of the temperature and humidity of the drug
storage room through the Blynk application
installed on an Android smartphone.

At this stage, research focuses on
developing and testing program code that
connects hardware devices (such as the
NodeMCU ESP8266, DHT11 sensors, MC38 door
sensors, and outputs such as doorbells, relays,
and OLED displays) with the Blynk web
dashboard. The program code aims to ensure that
temperature and humidity measurement data
obtained from sensors can be sent and displayed
accurately on the Blynk application. By connecting
the monitoring system to the Blynk web
dashboard, users or supervisors can monitor the
temperature and humidity conditions of the drug
storage room in real-time. They can view actual
data measurements and control the system, such
as changing temperature limits or activating the
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Peltier control feature, through the Blynk

application installed on an Android smartphone.

RUBATI GRAFIK SUHU

ERBASIS 10T

anaronta -~ ()

GRAFIK KELEMBABAN
Door Status
Terbuka

Pendingin .
on

Figure 7. Indicates blynk web dashboard display.

The picture above shows that the WeMos
D1 ESP8266 WiFi microcontroller can be
connected to the Blynk application via the internet
network. After doing the programming, open the
web dashboard on Blynk. The Web Dashboard is
used to create widgets on the website display.
Widgets usually contain things related to
controlling and monitoring. The web dashboard
display used in this experiment displays
temperature, humidity, and indicators on the
Peltier, LED, and MC38, which were previously
programmed on Arduino Ide. After creating a web
dashboard display and connecting it to the Blynk
application on the smartphone, To connect here, it
is necessary to connect the IoT device to the
Blynk web dashboard using the authentication
token provided by Blynk. Then, users can access
the loT project that is being worked on on the
Blynk smartphone application using the same
authentication token. Once connected, the web
dashboard view will appear online. At Blynk, you
can view data sent by IoT devices, control loT
devices, and perform other interactions with
ongoing loT projects. Thus, the Blynk web
dashboard and the Blynk smartphone application
are connected to each other.

In this experiment, the web dashboard
displays information on temperature, humidity,
and indicators on devices such as Peltier, LEDs,
and the MC38 door sensor, which had previously
been programmed using the Arduino IDE. In order
to connect an IoT device to the Blynk web
dashboard, it is necessary to use the
authentication token provided by Blynk.
Furthermore, users can access loT projects that
are being worked on through the Blynk application
on smartphones using the same authentication
token. Once connected, the web dashboard view

will be online. Through the Blynk application,
users can view data sent by IoT devices, control
IoT devices, and perform other interactions with
ongoing loT projects. With the connection
between the Blynk web dashboard and the Blynk
smartphone application, users can monitor and
control the system in real-time. They can view
temperature and humidity data as well as
manipulate devices such as changing Peltier
states or turning LEDs on and off. This enables
the user to effectively manage the temperature
and humidity monitoring system and take
necessary actions based on the data obtained.

Creates a Mit App Inventor application view

X Monitorin Penyimp:

Monitorin Penyirmpan Obat ot

O

Dashboard  Timeline  Device nfo

Figure 8. Indicates the view of the Mit App
Inventor application.

Display on the Mit App Inventor
application. After experimenting with the Blynk
application, then create an interface on the
Inventor Mit App. Apart from Blynk, it can also be
monitored through the MIT APP Inventor
application so that the appearance can be
designed according to creations that display
temperature, peltier, temperature graphs, and
humidity graphs. The picture above explains the
MIT APP Inventor Temperature and Humidity
Value of 63% and a temperature value of 27 °C,
then also displays an indicator on the door when it
is open and the peltier is on, which indicates the
indicator light is green. Then it also displays a
graph of temperature and humidity that shows the
amount of output produced.

In the MIT App Inventor application, the
view created can display various elements such
as temperature, peltier, and temperature and
humidity graphs. In figure 9, it can be seen that
the MIT App Inventor application displays
temperature and humidity values of 63% and 27°
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C, respectively. In addition, this application also
displays an indicator on the door when it is
opened and the peltier is on, indicated by a green
indicator light. In addition, the MIT App Inventor
application also displays temperature and
humidity graphs, which provide information about
the amount of output produced by the system.
This graph allows the user to see trends in
temperature and humidity changes over time. By
using the MIT App Inventor application, users can
have a more personalized look and customize
their designs according to their needs and
preferences. This allows users to monitor and
analyze temperature and humidity data more
intuitively through the provided graphical display.

Figure 9. Indicates an OLED LCD screen in the
medicine storage room.

The OLED LCD display on the device
displays the MIT APP Inventor Temperature and
Humidity Value of 62% and a temperature value
of 23 ©C, as well as the condition of the Peltier
indicator in the off condition where the
temperature is below 25 ©C and the condition of
the door being closed

The OLED LCD display also displays the
condition of the Peltier indicator. In this case, the
Peltier indicator is off, indicating that the
temperature is below 25°C. This indicator
provides the user with visual information regarding
Peltier status and the current temperature. The
OLED LCD display also provides information
regarding the condition of the door. In this
example, it says that the door is closed. This gives
the user the understanding that the door to the
drug storage room has been properly closed. The
OLED LCD display on the device plays an
important role in providing visual information to
the user regarding temperature and humidity
values, Peltier conditions, and door status. This

information helps users meet and understand the
condition of the drug storage room in real time.

"'/ 1615 -

RUBATI

RUANG PENYIMPANAN OBAT BERBASIS IOT

GRAFIK DATA >>> .

||

Door Status .
Tertutup

Pendingin
OFF

Figure 10. Indicates view on Mit app inventor from
the next try

Table 1. Indicates a comparison of testing tools

EXPERIMENT 1 Experiment 2

Display Informati  Display Informati
on on

Temperatur  63% Temperatur  63%

e e

Moisture 27 °C Moisture 23 °C

Door Red Door Green

Cooling Red Cooling Green

The display on the mit app inventor from
the next experiment displays the MIT APP
Inventor temperature and humidity value of 63%
and a temperature value of 23°C, then also
displays an indicator on the door when it is closed
and the peltier is on, which indicates the indicator
light is red.

In the results of this study, the display on
the MIT App Inventor application shows some
important information. First, the temperature and
humidity values measured using the sensor are
displayed as 63% for humidity and 23°C for
temperature. This provides an overview of the
temperature and humidity conditions in the drug
storage room. In addition, the MIT App Inventor
application display also displays an indicator on
the door when the door is closed, as well as the
peltier status, which indicates that the peltier is on.
The door indicator indicating that the door is
closed provides information about the state of the
drug storage room, which is secure and locked. In
addition, the peltier status, which indicates that
the peltier is on, indicates that the temperature in
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the drug storage room may be higher than the
desired limit. This may indicate that it is necessary
to take appropriate temperature control measures
to maintain optimal temperature conditions for
stored medicines. Overall, the views on the MIT
App Inventor application provide  useful
information about temperature, humidity, door
status, and Peltier conditions in drug storage room
monitoring systems. This allows users to monitor
and take necessary actions to maintain optimal
drug storage conditions.

This research has several advantages
that distinguish it from previous studies. First, this
research specifically focuses on monitoring the
temperature and humidity of drug storage rooms,
not just drug storage in general. Second, by
applying Internet of Things (IoT) technology, this
research is able to provide accurate, real-time
monitoring and better data integration. Third,
research contributes to improving the safety and
quality of drugs by maintaining proper
temperature and humidity in storage rooms and
avoiding physical or chemical damage to drugs
that could threaten their effectiveness. Lastly, this
research has greater implications for clinical
practice and medication management, aiding
better decision-making in maintaining drug quality
and effectiveness and improving overall patient
safety.

CONCLUSION

It can be concluded that in this study,
researchers used the WeMos D1 ESP8266
microcontroller, which is equipped with WiFi, to
connect to the Buzzer internet network. With the
addition of the DHT11 sensor, the tool is able to
measure the temperature and humidity of the drug
storage room, while the MC-38 door sensor is
used to detect the presence of the room door.
Temperature and humidity measurement data are
sent to the Blynk IoT and MIT servers using the
Inventor application.

In this study, the displayed temperature
and humidity values were 60% and 28°C, and this
information can be seen on the OLED screen,
Blynk Web Dashboard, Blynk Mobile Dashboard,
and MIT APP Inventor. In addition, the door
sensor shows a closed state when the door is
closed and an open state when the door is
opened. The buzzer will sound if the temperature
exceeds 25°C, and the Peltier will function when
the temperature is above 25°C and turn off when
the door is opened. However, the drawback of this
research is that Peltier did not work as expected

By using this configuration, researchers
have successfully implemented a system that can
monitor temperature, humidity, and the state of
the drug storage room door in real-time. However,

the deficiencies identified indicate that there is
room for further improvement in the use of Peltier
technology in such systems. The main
contribution of this research is to create solutions
that can improve monitoring and control of drug
storage conditions. By using loT technology, this
system can provide accurate and continuous
monitoring as well as real-time information to
pharmacy managers to take the necessary
actions.

The limitation of this research is the
Peltier performance, which may not be optimal.
Problems that prevent Peltier from achieving the
expected performance need to be identified and
corrected. It may require further testing, better
component selection, or even exploration of
alternative cooling technologies to improve
system performance. Suggestions for further
research are Evaluate and improve Peltier's
performance: Conduct further research to identify
and fix issues that prevent Peltier from performing
as expected. Further testing, a better selection of
components, or perhaps the use of alternative
cooling technologies can be useful steps in
improving system performance.
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