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1 
Intravenous was used to replace 

fluids and balanced electrolytes 

body. Intravenous replacement 

should not be delayed because it can 

be fatal for the patient. 

Technological developments 

increased human creativity and 

created various devices to help 

humans become more effective. The 

medical world needed technology, 

too. Based on this background, the 

authors designed an intravenous 

fluid monitoring system to make it 

easier for nurses. This research 

consisted of three main parts: the 

system input, the microcontroller as 

the system processor, and the system 

output as expected. This intravenous 

fluid monitoring uses a Load Cell to 

measure the volume of intravenous 

fluid, an RTC module to estimate the 

time it ran out of intravenous, an 

LCD as intravenous status 

information, and a buzzer as an 

information alarm if the intravenous 

fluid is detected to be running out. 

The microcontroller in this research 

was Arduino Uno. The results 

showed the intravenous fluid had the 

same pressure as human body fluids 

(isotonic). The Load Cell had an 

accuracy value of 99.9%, and the 

number of intravenous drops per 

minute under normal conditions was 

20, with an estimated time-out of 8 

hours.  

 

Please rewrite your 

abstract, now you use a 

very narrative style to 

describe the procedures of 

doing your research 

instead of providing a 

whole picture of your 

work. You should use a 

few sentences to describe: 

the purpose of your study, 

why you did this research? 

the method you used in 

this study, what method 

did you use to solve your 

research problem? 

The results of your study, 

what have you got from 

this study? 

the implication of your 

study, what are the 

practical and theoretical 

implications of your 

study? I mean how can the 

results be applied to theory 

and practices. 

the values of your study, 

what's your contribution to 

theory or/practice 

Intravenous fluids are used to replace the body's 

fluid and electrolyte balance. This is a crucial need 

for a patient during treatment, so infusion 

replacement should not be delayed as it can be fatal 

to the patient. Medical personnel must always pay 

attention to the patient's infusion. This has always 

been a problem because the limited number of 

medical personnel and the large number of patients 

often make it difficult for medical personnel to carry 

out their duties. The development of technology 

increases human creativity and creates various 

tools to help humans be more effective, including in 

dealing with problems in the medical world. Based 

on this background, the author designed an infusion 

fluid monitoring system to facilitate nurses in 

hospitals that lack electrical support and internet 

networks. This research aims to make an 

intravenous fluid monitoring tool using a 

microcontroller effectively and realtime. The 

research method we use is research and 

development, while the data analysis method uses 

comparative quantitative analysis. This research 

consists of three main parts, namely system input, 

microcontroller as system processor, and system 

output as expected. This infusion fluid monitoring 

uses Load Cell to measure the volume of infusion 

fluid, RTC module to estimate the time of infusion 

fluid expiration, LCD as infusion fluid status 

information, and buzzer as an information alarm if 

the infusion fluid is detected to run out. The 

microcontroller used in this research is Arduino 

Uno. The results showed that infusion fluid has the 

same pressure as human body fluids (isotonic). 

Load Cell has a mass reading accuracy value of 

99.88%, the accuracy of testing the conversion of 

intravenous fluid measurements into milliliters of 

99.49%, and the number of infusion fluid droplets 

per minute under normal conditions is 20, with an 

estimated time out for 8 hours. 

 

2 This is driven by the condition of 

healthcare facilities such as 

hospitals, health centers, and 

polyclinics. The large number of 

patients but the limited number of 

medical personnel is a problem in 

providing the best service, one of 

Provide a brief overview 

of the current challenges 

in healthcare facilities, 

specifically those related 

to the administration and 

monitoring of intravenous 

fluids. Mention the 

Based on data from the Yogyakarta City Health 

Office in 2021, there were 87 nurses in 18 health 

centers in Yogyakarta City. The average number of 

nurses in one health center is 3 to 4 people even 

though based on the Regulation of the Minister of 

Health R.I. Number 75 of 2014 the standard is 5 

nurses. 
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which is handling patients 

intravenous  

increasing patient loads 

and the difficulties faced 

by medical personnel. 

 

3 This system research produces a 

real-time tool that can monitor the 

patient’s intravenous fluids through 

computers and smartphones. There 

are differences in the components 

that the author will use in conducting 

further research; namely, the author 

will use a weight sensor to determine 

the volume of intravenous fluid, 

while this study uses a potentiometer 

to measure the volume of 

intravenous. The author chose a 

weight sensor to minimize errors in 

measuring the volume of 

intravenous fluids. 

Continue with your 

existing content about 

previous studies in the 

field. Highlight the key 

findings and innovations 

of these studies, especially 

those aspects that are 

relevant to your research. 

This research includes experimental with loadcell 

testing using mass variations, testing changes in load 

cell sensor voltage using a digital multimeter, drops 

per minute comparing the value of drops in the 

system and natural conditions in one minute, testing 

the accuracy of the RTC module in calculating time.  

In addition, the conversion of infusion fluid 

measurements from mass to volume using a load cell 

was also tested. The conversion from mass to 

volume is done by using the formula for the density 

of intravenous fluid, which is 0.9%. In collecting 

data in this study, it has not been used on actual 

patient research objects, because it is still in the 

prototype stage. Testing is intended to test the 

accuracy and effectiveness of the system with the 

various tests above. In the data analysis process, the 

author uses quantitative methods with comparisons, 

comparing the data generated by the system with 

measuring instruments that have been tested and 

calibrated properly. 

 

4 This intravenous fluid monitoring 

uses a Load Cell to measure the 

volume of intravenous fluid, an RTC 

module to estimate the time it ran out 

of intravenous, an LCD as 

intravenous status information, and 

a buzzer as an information alarm if 

the intravenous fluid is detected to 

be running out. 

Clearly state the main 

objective of your research. 

For example, you could 

say that your research 

aims to design a novel 

intravenous monitoring 

system using specific 

components (mention the 

weight sensor, Arduino 

Uno, etc.) to address the 

existing challenges in 

healthcare facilities. 

This infusion fluid monitoring uses Load Cell to 

measure the volume of infusion fluid, RTC module 

to estimate the time of infusion fluid expiration, 

LCD as infusion fluid status information, and buzzer 

as an information alarm if the infusion fluid is 

detected to run out. The microcontroller used in this 

research is Arduino Uno. 

5 Load Cell is an electronic 

component that is used to measure 

pressure. The working principle of 

this sensor is when the object is 

exposed to pressure, the foil or wire 

will be deformed so that the threads 

will be stretched lengthwise. When 

this happens, the threads become 

longer and thinner, increasing their 

electrical resistance. 

Describe in more detail 

how the Load Cell sensor 

measures the volume of 

intravenous fluid. Explain 

any calibration processes 

and the technical 

specifications of the 

equipment used. 

Load Cell is an electronic component that is 

used to measure pressure. The working principle of 

this sensor is when the object is exposed to pressure, 

the foil or wire will be deformed so that the threads 

will be stretched. When this happens, the threads 

become longer and thinner, increasing their 

electrical resistance. The Load Cell sensor in this 

study measures the volume of intravenous fluid. The 

Load Cell sensor used has a weight capacity of 1 kg 

and has a working principle based on the 

Wheatstone bridge. The Wheatstone bridge is the 

basis for several electronic circuits, including some 

used in instrumentation and measurement. 

 
Fig. 1. Wheatstone Bridge Circuit  

The formula used in the Load Cell 

working principle to get the Vout value, 

which is as follows [19], 

        
 

 

6 This Load Cell sensor test aims to 

see the accuracy of the Load Cell 

sensor, which is used as a sensor 

Explain the significance 

of the relationship 

between Load Cell 

This Load Cell sensor test aims to see the accuracy 

of the Load Cell sensor, which is used as a sensor 

that will be used to measure the weight of the 
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that will be used to measure the 

weight of the intravenous. This test 

includes the measurement of several 

objects that have the smallest to the 

most enormous mass in grams, 

which later the test results will be 

compared with the reference 

weight. Where the reference weight 

comes from a conventional scale, 

the object to be weighed using a 

load cell was previously weighed 

with a conventional scale.  

 

voltage and weight. 

Discuss how this 

relationship affects the 

accuracy of weight 

measurement in your 

system and its 

implications for real-time 

monitoring. 

intravenous. This test includes the measurement of 

several objects that have the smallest to the most 

enormous mass in grams, which later the test 

results will be compared with the reference weight. 

Where the reference weight comes from a 

conventional scale, the object to be weighed using 

a load cell was previously weighed with a 

conventional scale.  

The minimum load cell measurement is 1 gram 

because if you take measurements below 1 gram, 

the load cell cannot display the measurement 

results, or what is read on the LCD or serial 

monitor is 0. Meanwhile, the maximum load cell 

measurement reaches 3 kg, but the results are not 

accurate again because the Load Cell used is a 1kg 

Load Cell; that Load Cell is only accurate at 0-1kg 

workloads. This follows what is described in the 

Load Cell data sheet, where the Load Cell is 

capable of being accurate when working at 

maximum load per the Load Cell specifications 

used. 

7 
Then, this system uses the RTC 

module to estimate when the 

intravenous fluid runs out. It also 

uses a buzzer as a warning alarm 

when the intravenous fluid is 

detected running out in the nurse's 

room. 

 

Discuss the practical 

implications of the RTC 

module accuracy test. 

How does the RTC 

module's performance 

impact the system's ability 

to estimate the time for 

intravenous fluid to run 

out? How does it affect 

the warning alarms for 

nurses? 

Then, this system uses the Real Time Clock (RTC) 

module to estimate when the intravenous fluid runs 

out. It also uses a buzzer as a warning alarm when 

the intravenous fluid is detected running out in the 

nurse's room. 

 

The RTC module, which has previously counted the 

time when the voltage is applied and has displayed 

the current time display (WIB) on the LCD, will 

send data about when the intravenous fluid will run 

out. Arduino Uno will display it on the LCD. The 

Load Cell sensor will continuously weigh the 

volume of the intravenous fluid and send its data to 

the Arduino Uno until reaches the threshold volume 

previously programmed in the Arduino IDE. It will 

activate the buzzer as a warning alarm for nurses. 
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