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Abstract—The 1V Bag Monitoring and Alert System is
an innovative system that optimizes intravenous
therapy surveillance to improve patient safety and
clinical effectiveness. Using sensors, this device keeps an
eye on important variables like fluid levels, flow rates,
and the existence of air bubbles in IV bags. Arduino
UNO evaluates the data from these sensors and
connects to the hospital's wireless network. When the
system notices any departure from previously
determined safety thresholds, it immediately notifies
medical personnel via SMS, a specific mobile
application, and the hospital's nurse call system. By
guaranteeing prompt response, this automated alarm
system lowers the likelihood of IV-related problems,
eases the workload for medical professionals, and
enhances patient outcomes.

Index Terms— clinical effectiveness, safety thresholds,
optimize protocols, flow rate.

I. INTRODUCTION

The aim of IV bag monitoring and alert system
project is to increase the precision and safety of IV
fluid administration in medical settings. It entails
continuously monitoring the IV bags' temperature,
volume, and flow rate using advanced technology.
The IV bags include sensors attached to them that
gather data in real time for the system. The system
then evaluates this data to make sure the IV fluid is
reaching the patient appropriately. The system
promptly notifies healthcare personnel in cases where
it detects abnormalities or variations from the
scheduled parameters, such as a change in
temperature or flow rate. These notifications enable
medical professionals to reach out quickly and make
the required changes to avoid prescription errors. The
IV bag monitoring and alert system lowers the risk of
complications and enhances patient safety by
ensuring the right volume of fluid is given at the right
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rate. Medical staff can also examine trends and
patterns in 1V fluid administration with the use of the
system's analytical data and insights. It is possible to
improve overall patient care and optimize protocols
with the wuse of this information. All things
considered, the IV bag monitoring and alert system is
a creative concept that uses technology to improve IV
fluid delivery accuracy and safety. It has the capacity
to significantly enhance patient outcomes and
advance medical procedures.

Il. LITRATURE SURVEY

The author highlights the significant challenges faced
in daily patient monitoring within hospitals,
particularly during health crises like COVID-19,
where medical staff are overwhelmed and unable to
keep track of every patient. This lack of adequate
monitoring can lead to serious issues such as blood
loss and fluid backflow from intravenous (1V) fluid
injections. To address these problems, the author
proposes the IoT Intravenous Bag Monitoring and
Alert System. This innovative solution employs a
weight sensor to detect fluid levels in IV bags,
transmitting this information via 10T to ensure timely
inspection and replacement. The system is crucial for
patient recovery, providing necessary nutrients and
hydration while reducing the workload on healthcare
workers[1]. The author explains the crucial role of
saline in intravenous (V) therapy, particularly for
critically ill patients, and emphasizes the importance
of monitoring saline bottle levels. When the bottle
empties and the needle remains in the vein, blood can
flow back into the bottle, posing serious risks. In
hospitals, nurses or caretakers are typically
responsible for this monitoring. However, due to
negligence or unforeseen circumstances, the timely
removal of the needle can be overlooked, leading to
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severe consequences or even death. Recognizing the
need for remote monitoring to enhance telehealth
services, the author proposes a cost-effective smart
saline level monitoring device[2]. The author
discusses the recent technological advancements that
have significantly improved patient care and ensured
faster, safer recovery in hospitals. A critical aspect of
patient care, particularly in ICUs, is the proper
management of fluids and electrolytes through
continuous intravenous (I1V) drips. These drips
require constant monitoring to maintain fluid flow
and prevent infections. However, overcrowded
hospitals and a shortage of nurses can jeopardize
patient health, potentially leading to severe
deterioration or even death. Nurses are typically
responsible for monitoring drip levels, but their
hectic schedules can result in missed timely changes
of 1V bottles. During the COVID-19 pandemic, the
situation worsened as hospitals were overwhelmed,
and nurses, even with extra shifts, struggled to
manually check and maintain drip levels for every
patient. This led to inadequate patient care and
fatalities. To address this issue, the author proposes
an loT-based Drip Monitor System using Arduino
UNO. This system automates the monitoring process,
measuring drip levels accurately and addressing
issues like bubble formation in the drips, thus
enhancing healthcare effectiveness and easing the
workload on medical staff[3]. The author presents a
project focused on a drip infusion monitoring system
designed for hospital use. This innovative framework
includes a drip infusion setup, sugar level monitoring
devices, and a monitoring screen. By utilizing the
MPX10GP pressure sensor technology module, the
system can detect the drip infusion rate and identify
when the infusion solution bag is empty. The
collected data is then transmitted to a monitoring
screen at the nurse's station via radio frequency
(nrf24L01). The monitoring screen graphically
displays this data, allowing for easy visualization.
When the pressure sensor value reaches a preset
threshold, the control valve automatically closes,
halting fluid flow to prevent air from entering the
patient's vein. This system enables nurses to
effectively monitor the drip infusion status of
multiple patients simultaneously from a centralized
location, enhancing patient safety and care[4].
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I1l. METHODOLOGY
This project details the development of an intelligent
IV bag management and patient monitoring system
that integrates a variety of sensors and parts for
thorough healthcare monitoring using the Arduino
Uno microcontroller. It has an electrocardiogram
(ECG) sensor to identify any irregular cardiac
rhythms and possible heart disorders, a temperature
sensor to take the patient's body temperature, and a
pulse sensor to track heart rate. In an emergency, an
emergency switch is integrated to convey alert
messages via a GSM module to the doctor. A load
cell is used to measure the weight of the IV bag, and
the data is sent to an Android app and shown on an
LCD. In addition, an Android app-controlled water
valve and a water flow sensor both track the rate of
saline flow. By sending real-time data via an Android
application, this method improves remote patient
monitoring and guarantees prompt medical attention.
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Fig 3.1 The block diagram of the proposed system
IV. RESULT AND DISCUSSION

The Intravenous (V) Bag Monitoring and Alert
System is an innovative healthcare initiative that aims
to significantly improve both operation efficiency
and patient care. The technology makes sure that
patients always get the right amount of medication
and hydration by constantly checking the fluid levels
in IV bags. In order to minimize the danger of
complications like air embolisms or fluid imbalances,
real-time alerts are generated to notify healthcare
personnel when an 1V bag is almost empty or if there
are problems like blockages or leaks. This allows for
prompt intervention. By being proactive, IV
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treatment improves patient safety and lowers the risk
of medication errors.

Fig 4.2 Displaying weight and flow.
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Fig 4.4 Displaying Temperature.
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Fig 4.5 Displaying temperature on ThingSpeak

Field 2 Chart O O O 0O

IV bag monitoring system

1000

16. May 18.May 20.May 22.May 24.May 26.May 28.May

Date
Thing5peak.com H

Fig 4.6 Displaying BP on ThingSpeak
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Fig 4.7 Displaying ECG on ThingSpeak
Furthermore, the system facilitates remote
monitoring via Internet of Things integration, which
is especially advantageous for patients obtaining
telehealth or home healthcare services. This feature
promotes continuity of care by guaranteeing that
patients are regularly observed, even when they are
not in traditional healthcare facilities. Moreover, the
technology increases workflow efficiency and frees
up staff to concentrate on other crucial areas of
patient care by automating the monitoring process
and relieving medical professionals of the tedious
duty of manually checking IV levels. The IV Bag
Monitoring and Alert System is a useful innovation
in contemporary medical practice since it attempts to
improve patient outcomes, simplify healthcare
procedures, and reduce the workload on medical
staff.
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V. CONCLUSION

The proposed system aims to transform the existing
healthcare practices by introducing an Internet of
Things (1oT) based monitoring and control platform
for intravenous (IV) infusion sets. The suggested
system offers a wireless, automated solution that
significantly cuts down on the time and effort
required to monitor IV infusions. This platform
makes sure that IV fluids are administered accurately,
which is important because poor drip management
can result in serious problems including fluid excess,
infection, or dehydration. The method improves
clinical results and patient safety by removing the
margin for error. Furthermore, the wireless
monitoring feature makes it possible for doctors to
supervise several patients at once, increasing clinical
effectiveness and freeing up staff members to handle
other important duties. Patient safety is further
increased by the system's capacity to issue alerts in
real-time and grant remote access to infusion data,
which ensures prompt interventions. Patients benefit
from a more positive overall experience since they
obtain accurate, dependable care with a lower chance
of mistakes. Additionally, the technology facilitates
home care by offering remote patient monitoring for
medical experts, which enables many patients to get
essential 1V therapy in the convenience of their own
homes. Patients' quality of life is enhanced, and it
also facilitates more efficient use of hospital
resources. Overall, the IloT-based IV infusion
monitoring and control platform represents a
significant advancement in medical technology,
fostering safer, more efficient, and patient-centric
healthcare practices.
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