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Abstract: Nowadays, the entire life of each and every
person becomes more hectic due to the heavy load of
work. Due to increase of work load, people neglect their
health and it may cause more harmful to their health in
future. So many health care systems are developed to
continuously — monitor  their  blood  pressure,
haemoglobin, sleep rate, diabetes etc. Sometimes
people feel dehydration that’s why they need to fed
saline to improve their health. So, we develop saline
monitoring system which continuously monitors level
of saline in absence of any hospital staff. The main
purpose of this system is to automatically track the
saline level of patient using Arduino nano and whole
system is remotely controlled by an Android OS smart
phone. In hospitals, it is not possible that nurse will
monitor each and every patient. It may harm to nerves
of patients, so to overcome this situation we develop
proposed system. Main aim of system is that to monitor
the saline level and notify the current level of the saline
to the nurse. And when the saline gets finished system
automatically stops the flow of saline with the help of
spring.
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I. INTRODUCTION

In current era, most of the technology are evolving, and the
advanced world is progressing more and more. One of the
most useful technology is loT. Which is used for
interconnecting many more devices and sensors to develop
intelligent systems. There are many applications of loT
like home automation systems, health management
systems etc. These health monitoring systems are used to
monitor blood pressure, HBs, diabetes etc. In most of the
hospitals there are “smart beds” which are used to check
sleep rate and also used to check pressure, temperature of
body. So, similarly we developed one system where loT
plays an important role for monitoring saline system.
Whenever a particular patient feels dehydration at that time
saline is fed to them. Continuous monitoring of saline level
is quite important job, any mistake done at the time of
monitoring, in future patient may faces any consequences
or problems. It may harmful to their health or it can damage
their nerves. So, monitoring of saline level is the
responsibility of any hospital staff such as Doctors, nurses,
care-taker. In most of the situations hospital staff cannot
monitor saline continuously, it gets harmful results. So, to
avoid this situation proposed system is used for monitoring
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level of saline automatically. Saline stand contains load
cell which helps to check the weight of saline bottle. After
completion of saline it just generates alarm and also
generates message on LCD or Android App. If no hospital
staff is there then it stops the flow of saline by using pinch.
The advantage of this system is that nurse can efficiently
work and give proper time to every patient.

Il. EXISTING APPROACH

In the existing scenario of health care management system,
Arduino micro-controller is used for the processing and
programming. To check the critical level of saline they are
using IR sensors. IR sensor was also sensing the saline
completion status. In the previous system clamp is attach
with the spring to pinch the saline pipe to stop the reverse
flow of the liquid. There was an LCD in the control room
which shows the number of patient room for the quick
recovery.
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Figure 1: Architecture of existing system

IIl. SYSTEM ARCHITECTURE

In proposed system saline is automatically monitored by
using the Internet of Things. We are using most of the
hardware devices which are connected to Arduino Nano
micro controller. The hardware devices include - Power
Supply, NRF Module, Load Sensor, HX711, EEPROM,
LED, Buzzer etc. All these devices fixed into Arduino to
monitor saline. Here we are using load cell, is used to
measure the weight of saline which generates analog
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signals that can be transmitted to HX711. HX711 receives
analog signals from load cell and it amplifies those signals
and transfer to micro controller. NRF Module is used
when, the level of saline goes below threshold value then
this value is sent over this module to the receiver section.
When, power goes off at that time last load cell value of
saline is stored in EEPROM. Arduino Nano micro
controller is attached to the saline stand so that it can easily
monitor the level of saline. Buzzer and LED these are
output devices which, depends upon the data comes from
NRF Module i.e. when level of saline goes below threshold
then buzzer and LED will be generated. So, all this
information will be stored on local server of particular
hospital. This information will be display on LCD/Android
App by fetching all information from server. It also
informs nurses or doctors via generating alert message on
application.

Power Supply »
NRF Module »
— LED
Load Sensor »  Arduino Nano L Local Server
HXT711 F———"  Buzzer —I
EEPROM ¥
Saline Stand (¢ Keypad/Button
LCD/Android
App

Figure 2: Block Diagram of Proposed System

IV. WORKING OF SYSTEM

Module 1 (Weight Calculation) -

Actual weight of the saline is considered as a maximum
weight and 25% of that maximum weight is considered as
a minimum weight. Which is also displayed on the LCD as
well as it displays the weight of saline when the level of
saline decreases.

Module 2 (EEPROM Controlling) -

EEPROM stands for "Electrically Erasable Programmable
Read-Only Memory". EEPROM is used to store the
reference value of saline level i.e. it stores the initial value
as well as the threshold value. In case of power failure or
controller restart it will save the reference data due to
EEPROM.
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Module 3 (Alarm Generation and Alert Message) -

This module generates an alarm when saline reaches to the
threshold Value. At the same time, it sends message to the
nurse by using android application.

Module 4 (Pinch the Pipe of Saline) -

Spring and DC motor is also attached to the pipe of the
saline. If nurse is not available on time then spring is used
to pinch the saline pipe to stop the flow of liquid.

Module wise working of system is shown in figure 2 which
is located below. This diagram describes the working of

entire system.

Module 4

Figure 3: Module of System

V. RESULTS

Calculating the result for 1000 ml of saline bottle.
1000ml of fluid is fed to a patient which runs for 7 hrs.

So, we calculate the drip rate.

Formula to calculate drip rate: -

Drip Rate =

weight(volume)of fluid

time

Solution: -
Volume = 1000ml
Time=7hrs

So, we put these two values into Drip Rate formula-

~ Collecting system ) .
 reltedinformation Requirement Gathering
Analysis of Patient ‘ Identification of Patient
Ifpatient needs Start Saline Monitoring
saline then start
) System
_ thissystem l
Moduls 1 ‘ Weight Calculation Pinch th? Pipe
T of saline
- ]
Module ? EEPROM Controlling ‘
- ! —_— Senddatafrom
Itchecksthelevel | cpeck the level of saline I Store Dara microcontroller o local
of saline
- I server
T Alarm Generation and Alert
Module 3 Message
— & Fetching data from
- Analysis Report Server
Display result via -
LCD or android app Show Result



International Journal of Engineering Applied Sciences and Technology, 2020
Vol. 5, Issue 1, ISSN No. 2455-2143, Pages 497-501
Published Online May 2020 in IJEAST (http://www.ijeast.com)

_ 1000 ml
Drip Rate =————— =142.86 ml / hr
7 hrs

Therefore, patient will receive 142.86 ml of fluid per 1 hour.

Drip Rate of fluid per Hr.

Following table 1 shows the calculation of drip rate of 2
fluid per hr. 1
2
Weight of Saline Hours Drip Rate of fluid per Hr. 1
1000 7 142.86 | 4
857.14 6 142,86 | 5
714.29 5 142.86 | 6
571.43 4 142.86 | 7
42857 3 142.86 0.00 50.00 100.00 150.00
285.71 2 142.86
142.86 1 142.86 Figure 5: Drip rate graph
0.00 0 0.00
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Table 1: Drip Rate Calculation

m \Weight of Saline

e Hours

Figure 4: Weight of saline graph

This above figure 4 indicates the weight of saline
proportional to an hour. It shows the graph of saline weight
in decreasing manner.
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Figure 6: Graph of Drip Rate Calculation
Table 1 is represented with the help of this graph which
shows in figure 6. It shows the relationship between
weight of saline, hours and drip rate of fluid per hr.

Now, Calculate the threshold value of weight of saline.
Here we are considering 25% as a threshold value.

Formula to calculate threshold value: -

Threshold value = weight of saline * %




International Journal of Engineering Applied Sciences and Technology, 2020
Vol. 5, Issue 1, ISSN No. 2455-2143, Pages 497-501
Published Online May 2020 in IJEAST (http://www.ijeast.com)

Weight of Saline Hours Drip Rate of fluid per | Threshold v:
Hr.
1000 7 142.86
857.14 b 142.86 21
714.29 5 142.86 17
571.43 4 142.86 14
428.57 3 142.86 1C
285.71 2 142.86 7
142.86 1 142.86 [
0.00 0 0.00

Table 2: Threshold Calculation

We assume 35% as critical threshold value. Which is
shown as Red color in above table 2. So, when the level of
saline reaches to this critical threshold value then this
proposed system generates an alarm and informs the nurse
or doctor by generating alert message through android
application.

When saline reaches to 0 which shown as Yellow color in
above table 2, at that time, it pinches the saline pipe so, that
air cannot passes through the pipe of saline. If air flows
through it then it may cause harm to patient’s health.

Above table 2 is represented in the form of graph. Which
is shown below.

Hours

Weight of Saline

e Drip Rate of fluid per Hr. e====Threshold value

Figure 7: Graph of Threshold value Calculation

500

VI. CONCLUSION

The proposed system designed by using Internet of things.
The entire system works automatically, so, it didn’t require
the human interaction. Generally, in hospitals there be a
nurse, doctor or caretaker who manually checks the status
of saline. In some cases, nurse was not available to monitor
the saline at that time if the saline is finished and still it
attached to the patient’s body then, it may harm to the
patient. In this situation the proposed system works
automatically, and saves the patient life. The system will
be advantageous at night as there will be no such
requirement to the nurse to check the patient saline every
time. Since the alert message will be sent to the doctor,
nurse or caretaker when saline reaches to the critical level,
and it also pinches the saline pipe at that time to stop the
flow of saline. It will be helpful in urban as well as rural
areas where the human power is less at an affordable cost.
The system will be reduced stress of doctors, nurses or
caretakers to continual monitoring.

VIIl. FUTURE SCOPE

1. Device dependency can be removed.

2. Wecan use it globally by using Smart 1oT Concept.
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