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Abstract 
 
In this modern world, the greatest challenge in the healthcare field is the 

continuous monitoring of the saline liquid at various time periods. This 

manual monitoring of the saline liquid is a burden for both the nurses and the 

doctors. Because of the tiring work load of the nurses, sometimes they forget 

to monitor the saline level which causes danger to the life of the patient. In 

severe cases reverse blood flow takes place if there is no saline in the bottle. 

So, there is an urge of a secured saline level observing and controlling 

system which alerts the concerned nurse or doctor if the liquid level in the 

bottle reaches below a certain threshold value so that the life of the patient 

can be saved. Our proposed system is designed in such a way that it specifies 

the saline liquid level, pulse rate and the body temperature of the patient to 

the concerned person so that he/she can monitor the status by means of a 

specific app which give updates about the humidity level, pulse rate and 

temperature of the patient every 30 seconds. This system can be used in all 

hospitals since it is simple in design and the cost is also low. 
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1 Introduction 
 

 The health care system in India is universal. There is great difference in 

the quality and coverage of medical treatment in India. Healthcare between 

rural and urban areas can be vastly different. Healthcare can be implemented 

by means of enormous ways which includes analysis of the problem, illness 

of the patient, treatment given to the patient, curing a disease, injury and 

physical or mental deficiencies in people. The healthcare system is to keep 

people healthy and illness free the main purposes of the healthcare system is 

promoting, restoring and maintaining the health. Figure 1 shows flow 

diagram of Healthcare in Hospitals. 

 

 
Figure 1: Healthcare in Hospitals 

 

In general, an embedded system can be connected to the internet and the 

communication takes place through the connected network devices which 

runs as a single application software. One of its applications includes Smart 

Healthcare which uses mobile and electronic technology for better diagnosis 

of diseases and enhances the quality of lives. Cloud computing has made it 

easier for small hospitals to gain access to information and store it in a cost-

effective manner.  

In today’s world the healthcare system is revolutionized by technical 

innovations in Internet of Things (IoT) devices including portable, wearable 

and implementation of devices. This revolutionized technology results in 

improving of the healthcare system. Figure 2 shows IoT in Healthcare system 

Architecture. 
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Figure 2: IoT in Healthcare system Architecture 

 

In our day-to-day life, IoT plays a foremost role that helps in monitoring 

the hygiene, monitoring and controlling the temperature in refrigeratorand 

humidity, smart city, in agriculture and energy management system. Apart 

from this it also helps to track the health of elder patients. If any changes 

found in the normal activities of the person, an alert signal is sent to the 

corresponding relatives, family members and the nearby healthcare center. 

Literature survey is carried out which is given in section 2 of this article. 

In section 3 the proposed model and its specifications are elaborated in 

section 4. The conclusion and future scope are in section 4 and 5 

respectively. 

 

2 Literature Survey 
 

Based on today’s need in healthcare, a modernized neonate-based 

monitoring system has been proposed in [1]. It provides a special health 

monitoring system especially made for infants using IoT. This system will 

monitor the saline status, prevention of the flow of the blood in reverse 

direction and also the temperature of the neonatal.A framework that consists 

of sensors and multiple devices interconnected with one another has been 

implemented [2]. The sensor data is sent through the thing speak cloud 

platform to the nurse and it can be viewed on the webpage and the saline 

status of the patient is being monitored. 

In order to rescue the patient’s life, an IoT based platform is proposed in 

[3] to keep track of the saline therapy to the patients which prevents reflexing 

of blood back into the saline bottle. In most of the hospitals in Srilanka, a 

nurse or an assistant is allotted to take care of the patients who are 

hospitalized and to keep an eye on the drip chamber of the saline bottle. This 

sometimes end in risk if the person concerned to observe the liquid level is 

engaged with some other work. So, a better system to look after this is 

presented in [4] using IoT.  
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Instead of keeping eye on the saline bottle for a long time, a system using 

thing speak cloud platform is presented in [5] which autonomously tracks the 

level of liquid in the bottle and intimates the concerned person immediately. 

Satish Gangavati and Gajanan Gawde developed a system which consists of 

LPC 2148 microcontroller, AWS(Amazon Web Services) and WiFi, where 

the threshold level to alert the nurse is being set as 30 ml [6]. The authors 

have built a system consisting of ESP32 microcontroller and MQTT-S 

protocol is used to publish a message to the subscriber’s device when the 

saline bottle gets empty [7].  

A system consists of webpage development for the patient status 

monitoring where the status includes saline flow in [8]. It involves creating a 

database for storing the patient details and monitoring the saline level and the 

reverse flow of blood can also be prevented with the help of the spring and 

pinch arrangement using the functioning of the DC motor.The system 

developed in [9] uses three modules like load sensor, ATmega board and 

GSM module in which the warning message is sent when the glucose bottle 

gets empty.  

The system in [10] automatically feeds the IV fluid to the patient and the 

timer can also be set for injecting the fluid to the body of the patient which 

reduces the work of a nurse. A smart hospital system based on IoT is 

proposed in [11] which overcome the drawbacks of the existing hospital 

system. Various challenges and certain issues which are not solved in the 

clinical field are discussed in [12].  

In [13] developed a telemedicine system especially for the people in 

Nigeria which is internet based. In healthcare industry how the data is 

acquired, processed and distributed wirelessly are proposed [14]. 

 

3 Proposed System 
 
3.1 Block Diagram 
 

 The block diagram of the proposed system is given in this section which 

consists of ATmega 328 microcontroller, servo motor, bluetooth module, 

GSM module, water level sensor and pulse sensor. Figure 3 shows Block 

Diagram of the Proposed System. 
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Figure 3: Block Diagram of the Proposed System 

 

3.2 Specifications 
 
3.2.1 Atmega328 Micro Controller 
 

ATmega328 is a single-chip Microcontroller which has an 8-bit RISC 

processor core. Its operating voltage range is from 3.3V to 5.5V but the 

standard voltage is 5V. 

 

3.2.2 Water Level Sensor 
 

 The saline level in the IV bag can be measured using water level sensor. 

It’s operating voltage is 5V and the operating current is less than 20mA. It 

uses a magnetic float, which rises and falls with the liquid in the container. 

Once the saline is below the level of the magnet, a reed magnetic switch is 

activated. 

 

3.2.3 Pulse Sensor 
 

 The pulse sensor is used to measure the heart rate of the patient. It works 

on the principle of light modulation by blood flow through fingers at each 

pulse. It measures the in beats per minute using an optical LED light source 

and an LED light sensor. Normal heart beat rate for adult ranges from 60 to 

100 beats per minute, if the heart beat rate is above or below this rate, then 

the intimation is sent to the nurse and caretakers. 
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3.2.4 Temperature Sensor 
 

 The DHT11 temperature and humidity sensor is used in the proposed 

model. It consists of a thermistor and a capacitive humidity sensor, which is 

used to measure both the temperature as well as moisture. Humidity is by 

measuring the capacitance or resistance of air samples. The average normal 

body temperature is generally 37-degree Celsius. If the patients have the 

temperature above this, then the intimation is sent to the nurse. 

 

3.2.5 GSM 
 

The Global System for Mobile Communications (GSM) first digitizes the 

data and then compresses it. The compressed data is then sent through a 

channel with two other streams of user data, in separate time slots. It operates 

at 900 MHz or 1,800 MHz frequency band. If the saline level reaches the 

threshold level i.e. 5% of the maximum saline level, the servo motor will 

compress the tube and at the same time the message “saline level very low” 

is also sent to the nurse through the GSM Module. 

 
3.2.6 Bluetooth Module 
 

A Bluetooth Module HC- 05 designed for transparent wireless serial 

connection. It can be used as a Master or Slave. Its operating frequency is 

2.45GHz, operating voltage ranges from 3.3 to 5 V and sensitivity is 80dBm. 

Slave default Baud rate is 9600. In general, it allows pairing between the 

devices. It has an Auto‐pairing PINCODE:”1234” which is used to send the 

saline level to Bluetooth Electronics App and also used to receive the binary 

data which is used to control the start and stop the saline flow. 

 

3.2.7 Servo Motor 
 

A servo motor acts as a rotary or linear actuator, which is used to control 

the velocity, angular position, linear position, and acceleration. It also 

requires a controller. The angular position can be changed to a specific 

position in the output shaft by sending a coded signal to the servo which 

maintains the angular position of the shaft, provided the coded signal exists 

on the input line. It is operated with 4.8V - 6V DC power. It can also be 

rotated up to 360 degrees. It is used to compress the saline tube when the 

saline reaches the threshold level. 

 

3.2.8 Arduino IDE 
 

Arduino IDE is an open source prototyping platform which enables the 

users to develop creative electronic projects.  
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It is an easy to work with platform. Like C programming, Arduino 

programming language works on a simple hardware where the programs are 

written using Arduino Integrated Development Environment (IDE). There 

are many inbuilt libraries in Arduino that provides basic functionality. 

 

3.3 Working Principle 
 

 The proposed system will focus on four different scenarios which is 

explained as follows: 

1. To stop the reverse flow automatically 

2. Start and stop the saline flow through app 

3. Measuring the pulse rate and temperature of the patients 

4. Message sending through GSM 

 In the first scenario, when the saline reaches 15ml, it is sensed by the 

water level sensor.The sensed data is sent to the microcontroller which then 

activates the servomotor.The servo motor rotates in 180 degree by which it 

compresses the saline tube as shown in Figure 5 and 7.In turn, it results in 

stopping of reverse flow of blood.  

 

 

 
Figure 4: Bluetooth App design 
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Figure 5: Control the reverse blood flow 

 

 In the second scenario, start or stop can be done through the app as given 

in Figure 4. When the saline flow needs to be started or  stopped before 

reaching the threshold level, it can be done by activating the control button 

provided in the App.If the button is activated the device bluetooth  sends  the 

read  data  to  the   bluetooth which is embedded to the processor. The data 

that is being sent is act according to the command button pressed.If the 

command start is pressed the supply to the servomotor is disconnected  and if 

command stop is pressed the controller provides supply to the servomotor. 
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Figure 6: Output of the patient pulse rate 

 

 
Figure 7: Output of the saline flow when the switch is off 

 

In the third scenario, using the pulse sensor and temperature sensor, the 

pulse rate and the temperature of the patient is measured (as in Figure 6,8,9 

and 10) .If it exceeds the mentioned range, the indication is sent to the doctor 

or nurse.  
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Figure 8: Output of the saline flow when the switch is on 

 

 
Figure 9: Output of the patient Temperature in Fahrenheit 
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 In the fourth scenario, if the saline level reaches the threshold level i.e. 

5% of the maximum saline level, the servo motor will compress the tube and 

at the same time the message “saline level very low” is also sent to the nurse 

through the GSM Module as shown in Figure 11 and 12. 

 

 
Figure 10: Output of the Saline level in Percentage 

 

 
Figure 11: Output of the Saline level in different time interval 
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Figure 12: Message sending using GSM 

 

4 Conclusion 

 

The proposed system shows a designed cost-effective, tenable saline 

monitoring and control system which is very helpful in monitoring the saline 

fed to the patient. This system provides the facility to monitor multiple 

numbers of patients through the app. Variation in the pulse and temperature 

ranges can also be monitored effectively. The servomotor stops the reverse 

blood flow. The system helps the nurses to monitor from a distance. The 

proposed system’s advantage is that the nurses need not to go the patients’ 

bed during night time to check the saline level. 

 

5 Future Scope 
 

 It takes a lot of time to monitor by checking every single patient 

in their respective wards. Hence multiple patient monitoring systems can be 

designed in which they can be monitored from even at a distant place by the 

nurses. 

 The level sensors are used here to measure the level of the saline. 

Instead capacitive transducers can also be replaced with this to monitor the 

saline level. 

 The level of the saline can be measured more accurately at each 

level so that the saline status can be monitored effectively and the 

notification can be sent. 

 When multiple patients are being monitored the data needs to be 

stored in a safe place from where it can be retrieved whenever needed. Hence 

using cloud, they can be stored in the database safely. 

 

Acknowledgement 
 

We are very grateful to Ramco Institute of Technology and Easwari 

Engineering College to come up with our ideas by providing all the facilities 

and supporting us in all the aspects. 



                                                                                                                  
 

 

 

 

 
Safe Electronic Application for Saline Level Observing and Controlling 

Mechanism 4280 

 

References 
 

[1]Huma KousarSangreskop,“Thermal Care and Saline Level Monitoring 

System for Neonatal Using IoT”, Emerging Research in Computing, 

Information, Communication and Applications, pp 619-625, 2019. 

[2]Rutuja Deshmukh, Kshitija Jadhav,TejasweeBorude, HarshadaLanke, “A 

Survey Paper on Patient Health and Saline Level Monitoring System 

using IoT”, International Journal of Engineering Research & Technology 

(IJERT), Vol. 8, No.11, 2019. 

[3]A.AshikaDharmale, R.RevatiMehare, Ankita R.Bharti, Shweta 

R.Meshram, Swapnil V. Deshmukh,“IoT Based Saline Level Monitoring 

& Automatic Alert System”, International Journal of Advanced Research 

in Computer and Communication Engineering (IJARCCE), Vol. 8, No. 

4,2019. 

[4]H.A.C.Amarasekara, RuviniManage,K.K.C.U. 

Abeywickrama,K.R.N.Perera, R.A.S.R. Achchige, Janaka 

L.Wijekoon,“Smart Saline Management System”, International 

Conference on Information Processing in Sensor Networks, IEEE, 

pp.108–109, 2018. 

[5]B.NagaMalleswari, P. Vijay varma, Dr.N.Venkataram,“Smart saline level 

monitoring system using IoT”, International Journal of Engineering & 

Technology (IJET),Vol. 7,pp.817-819, 2018. 

[6]Satish Gangavati, Gajanan Gawde, “Smart Saline MonitoringSystem”, 

International Journal for Research in Applied Science and Engineering 

Technology (IJRASET), Vol. 6, No. XI, pp.435-439, 2018. 

[7]Debjani Ghosh, Ankit Agrawal,Navin Prakash, Pushkal Goyal, “Smart 

Saline Level  Monitoring System Using ESP32 and MQTT-S”, 

International Conference on e-Health Networking, Applications and 

Services (Healthcom), 2018. 

[8]Khushboo Vaishnav, Neha Swamy, NargeesBano Haidarali, Madhuri 

Patil,“IoT Based Saline Level Monitoring System”, International Journal 

of Computer Engineering and Applications (IJCEA), Vol. XII, Special 

Issue, pp-1, 2018. 

[9]S. Gayathri, C. S. Sundar Ganesh, “Automatic Indication   System of 

Glucose Level in Glucose Trip Bottle”, International Journal of 

Multidisciplinary Research and Modern Education(IJMRME), 

Vol.3,No.1, pp.148-151, 2017. 

[10]Munem Farhan, Muhammed RashikMojid, Mohammad Kifayath 

Chowdhury, Muhib Farhan, Muqit Farhan, “Design and    Fabrication of 

Automatic IV Fluid Feed System”, International Journal Of Scientific 

and Engineering Research (IJSER), Vol. 8, No.10, pp.1149-1152, 2017. 

[11]Lei Yu, Yang Lu, XiaoJuan Zhu, “Smart Hospital Based on Internet of 

Things”, Journal of Networks, Vol 7, No. 10, pp.1654-1661, 2012. 

 



                                                                                                                  
 

 

 

 

 

 

 
4281 G.Gnana Priya et.al 

 

[12]R. L. Richesson and J. Krischer, “Data standards in clinical research: 

Gaps, overlaps, challenges and future directions”, Journal of the 

American Medical Informatics Association,Vol. 14, No. 6, pp. 687–696, 

2007. 

[13]O. S. Adewale, “An internet-based telemedicine system in Nigeria,” 

International Journal of Information Management, Vol. 24, No. 3, pp. 

221–234, 2004. 

[14]. L. Wang, G-Z Yang, J. Huang, J. Zhang, L. Yu, Z. Nie, D.R Sime 

Cumming “A wireless biomedical signal interface system-on-chip for 

body sensor networks,” IEEE Transactions on Biomedical Circuits and 

Systems, Vol. 4, No. 2, pp. 112– 117, 2010. 

 

Biographies 
 

 
G.Gnana Priya,Assistant Professor (Sr.Gr.)/ECE, Ramco Institute of 

Technology,Rajapalayam, received her M.E. degree in Communication 

Systems from Sri Venkateswara College of Engineering, Chennai, in the year 

2010. Her area of interests includes Wireless Communication and Signal 

Processing. 

 

 
K.Suriya, Assistant Professor/ECE,  Easwari Engineering College 

Ramapuram, Chennai, received her M.E. degree in Communication Systems 

from Sri Venkateswara College of Engineering, Chennai, in the year 2010. 

Her area of interests includes Wireless Communication and Signal 

Processing. 

 

 

 

 

 



                                                                                                                  
 

 

 

 

 
Safe Electronic Application for Saline Level Observing and Controlling 

Mechanism 4282 

 

 
R.Chitra, Assistant Professor/ECE, Ramco Institute of Technology, 

Rajapalayam, received her M.E. degree in VLSI Design from PSG College 

of Technology affiliated with Anna University, Coimbatore in the year 2012. 

Her area of interests includes Low Power VLSI Design. 

 

 
M.Sindhumeenakshi, UG Student, Ramco Institute of 

Technology,Rajapalayam. Her area of interests includes Embedded systems, 

Wireless Communication. 

 

 
V.SriVarshini, UG Student, Ramco Institute of Technology,Rajapalayam. 

Her area of interests includes Embedded systems, Wireless Communication. 

 

 


