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The major goal of this project is to develop a saline drip detection and control system
used to inject saline or intravenous fluids into a patient's veins. This project presents an IoT-based
system to address issues such as fluid backflow, blood loss, and so on. Solution to concerns like
fluid backflow and blood loss, among others. As a result, we devised the Automated Intravenous
Drip Monitoring System. In this project, we utilize an Arduino-based microcontroller to manage
the drop rate, detect tube obstruction, and warn the user when the drips are emptied. Here we
are going to monitor the drip rate whether it is low or over, by using ultrasonic sensor. By using
the MEMS motion sensor, we can also detect the patient's movement while taking drips after
they have undergone some surgery or in ICU condition. In addition, we are going to estimate
the possibilities of blood clotting in the veins of the patient. If motion is detected in the infusion
hose, the sensors will alert the doctors or nurses with a buzzer and an LED light. The flow rate
and infusion interruption problems were monitored by transmitting the data wirelessly via
Bluetooth via their smart phones using mobile applications and computer-based applications.
As a result, at the nurse's station, the developing system can closely monitor the drip infusion
situation of numerous patients.
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IoT based system facilitates the
incorporation of the physical environment into
a computer-based system'2. IoT makes things
easier by automating daily processes, resulting in
a higher quality of life while also saving money
and time**. In general, as population density
rises, so does the importance of health care®.
As a result, it is imperative that everyone in the
world takes adequate care of their health ). The
Internet of Things (IoT) plays a significant role in
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the health-monitoring system®°, We can integrate
this technology into hospital management systems
by adding intelligent devices and subsystems,
allowing hospitals to save money on operations,
improve patient care, and minimize medical staff
capital and labour intensity!'®!",

Many automated health monitoring
gadgets have been developed in recent years to
ensure patient safety while also reducing medical
staff stress'>!3, In this proposed work, a monitoring
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system for automatic control of liquid level with
the help of the Internet of things is used to control
flow rate manually using a mobile app, monitor
IV fluid level in the bag and provide warning to
medical personnel to change the bag, and also a
monitoring system for automatic control of liquid
level with the help of the Internet of things is used
to control flow rate manually using a mobile app
(IoT)'*'5. A Bluetooth module was used to detect
the infusion rate and empty infusion in a remote
drip infusion device's"".

In our proposed system, we are going to
control the drip flow manually and provide warning
for low drips and over dose. Here we are going to
monitor the drip rate whether it is low or over by
using ultrasonic sensors'®'**. We are also going
to capture the patient’s movement while are taking
drips after they have undergone some surgery or
in critical conditions by using MEMS sensors
and transmitting data via Bluetooth wirelessly
using [0T?"%. We employ a buzzer system and
a messaging system for our alert system. If the
patient is uncomfortable or if any abrupt changes
occur, an alert will be sent to the doctor’s or nurse’s
station?%,

MEMS Sensor

Micro Electromechanical system
sensor is a capacitive plate IC technology
used for measurement of movement, pressure
etc. Mechanical movement creates a potential
difference due to changes in capacitance between

plates. Patient hand movement was detected using
MEMS sensors in our proposed research.
Arduino Uno Board & Arduino IDE Software

The Arduino Uno is an Embedded board
with ATmega328p microcontroller as a processing
unit. MEMS, Ultrasonic sensor and other actuators
are connected to the digital and analogue pins of
Arduino Uno board. The information received
from the sensor is processed and displayed in 16x2
LCD seven segment using Uno board. Features
like GPIO (General Purpose Input & Output) for
connecting Sensor and actuators, PWM (Pulse
Width Modulation) for the control of actuators and
ADC (Analog to Digital Converter) for analogue
sensor input are inbuilt into the Arduino Uno
Board.

Power supply and programming for
Arduino Uno was done through a personal computer.
Arduino Integrated Developer Environment (IDE)
was installed in PC to program, debug and upload
to the ROM of Arduino Uno Board. Sensor data
was posted into the cloud using the Node MCU
Wi-Fi module by configuring Wi-Fi authentication
data and API key generated using Ubidot app.
Sensor data was visualized in the cloud using the
IoT Ubidot app.

The block diagram of the saline monitoring
system as shown in figurel. The essential flow of
the system architecture is depicted in the diagram
above®?. IoT devices can capture all data from
the patient’s body via sensors and wirelessly

SALINE POWERSUPPLY
BOTTLE
! NODE MCU
ULTRASONIC ARDUINO
SENSOR UNO |
BUZZER
MEMS
SENSOR ‘

Fig. 1. Block diagram of proposed system
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communicate that data to mobile or computer-
based applications?3. The applications are where
the real-time system can monitor and analyse all
of the data via a mobile app. The fluid level can be
measured with an ultrasonic sensor. The medical

[P,

station will be notified if the fluid level reaches an
empty state?®*°. The patient’s movement can be
monitored by using the MEMS sensor. Either a
doctor or nurses can control the flow rate and the
patient’s movement by analysing the fluid status®'.
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Fig. 2. Simulation of Ultrasonic Sensor

[

STIRILLLTIE, TARSEIES 3R

[t A L L Al o, A= 1 B

Fig. 3. Simulation of MEMS Sensor
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For the alert system, we provide a Buzzer facility
that converts audio signals into sound signals.
Finally, if the medical team is too far away from the
patient, an alert message will be sent to the mobile
app.

IoT devices can collect data from
consumers via wi-fi, Bluetooth, or any other online
platform. Data such as fluid levels and patient
mobility can be tracked to help the patient avoid a

Table 1. Readings Of Ultrasonic Sensor

Ultrasound Saline Buzzer
level level Alertness
5 100 -

6 150 -

8 200 -

9 250 -

11 300 -

12 350 -

14 400 -
Above 15 Above 450 yes

heart attack or a stroke at an early stage. By using
a mobile app, the data collected from the patient
can be displayed to mobile applications. As a result,
we designed the system to be a real-time monitor.
The Arduino IDE is a free, open-source software
package that enables users to develop and upload
code in a real-time environment. Because this
code will be saved in the cloud, it is frequently
used by individuals looking for an additional level
of redundancy. Any Arduino software board is
entirely compatible with the system. Node MCU

Table 2. Readings Of MEMS Sensor

Angle MEMS value Buzzer
(Movement) Alertness
0 degree 340 No
30 degrees 343 Yes
60 degrees 345 Yes
90 degrees 400 Yes
120 degrees 345 Yes
150 degrees 393 Yes
180 degrees 397 Yes

Fig. 4 a. Hardware setup; b. Motion Detection

Fig. 5. Saline Level Detection

is an opensource platform based on the ESP8266
that uses the wi-fi protocol to link things and send
data. Furthermore, by demonstrating some of the
most important functionalities of microcontrollers,
such as GPIO, PWM, ADC, and so on.

RESULTS AND DISCUSSION

Simulation output

We are using ISIS Proteus Design Suite in
our work, which is a software solution particularly
for electronic design automation. First, we do
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a circuit design of the LCD connected with the
Arduino uno on the transmitter side and sensors
such as ultrasonic, flow& MEMS sensors are
placed with the battery sources connected to the
Arduino pins and the program codes are written
and compiled on Arduino IDE. The output will
be displayed in Lcd or serial monitor with the
values and the LED will glow when we are going
to increasing the sensor values and it turns off
if values decrease. The simulation output of the
control circuit is as shown in figure 2 and figure 3.

Ultrasonic sensor

If we are going to increases value of the
ultrasonic sensor the 1% blue LED will glow and
displayed in LCD denoted as S1 with the value
1023.
MEMS sensor

If we are going to increases value of the
ultrasonic sensor the 2nd blue LED will glow and
displayed in LCD denoted as S2 with the value
1023.

The figure shown in 4 (a and b) and
figure 5 the final output of the saline monitoring

Fig. 6 a. Saline level graph; b. Motion detection graph
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Fig. 7. Gauge Widget of saline level
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system here we are connecting the sensors such as
Ultrasonic water level sensor and MEMS sensor to
the Arduino UNO which is used to detect the saline
level and also patient irregular movements while
injecting drips into their veins. The Arduino code
will be complied on the Arduino IDE software to
run the real time applications. The collected data
will be transmitted via mobile app such as Ubidots
for acquiring the patient data and transmitting those
data’s to tha nurse or doctors’ station in the hospital.

The figure 6 (a and b) shows the graph of
the saline level. It can be displayed in the Ubidots
app and the graph changes according to the saline
level. If the saline level comes to 17 the buzzer
will provide warning through alarm to the medical
station in the hospital. The figure 10. shows the
graph of the movement detection in patients. It
can be displayed in the Ubidots app and the graph
changes according to the irregular movements
occurs in patient. If the angle reaches up to 400
the buzzer will provide warning through alarm to
the medical station in the hospital.

The figure 7 shows the Gauge widget of
the saline level can be used to indicate the status
of the entire drips monitoring system.

DISCUSSION

The system’s final output is depicted
in the table 1 and 2. In order to obtain data such
as fluid level and patient movement in critical
scenarios such as coma or ICU while injecting
saline into the veins, we designed hardware such as
an Arduino embedded with a sensor. The detected
data is visually shown on an Android app with
the drip system via a mobile app or computer-
based programmers. All of the collected data is
transferred to a secure cloud and is accessible via
an Android app from anywhere in the hospital. The
overall goal of this project is to create an Android
application that displays drip level notifications and
is easy to use for observers or nurses. We employ
a buzzer system and a messaging system for our
alert system. If the patient is uncomfortable or if
any abrupt changes occur, an alert will be sent to
the doctor’s or nurse’s station.

CONCLUSION

This method is useful in monitoring the IV

solution level in hospital patients, and the data may
be evaluated at the hospital’s doctor’s or nurses’
station. Therefore, the flow rate and infusion
interruption problems were monitored successfully
and transmitted those data wirelessly via mobile
and smart phone applications. Existing open loop
system for saline drip monitoring without feedback
of drip disconnection due to patient unaware hand
movement was replaced with our proposed system.
According to this system it is also detecting the
movement of the patients after injecting the saline
in case of any movement is detected immediately
the alarm system starts to sound and also Led starts
to glow. Monitor the drips flow rate in the veins
of the patient before and after injecting the saline.
The proposed model will be able to closely monitor
the infusion status of multiple patients in crucial
situations. In this proposed system this is used to
monitor three major things in a single parameter.
The system is applicable for hand saline drip only,
with few hardware modifications in future it can
be useful for saline drip in any place on the body
surface.
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