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Abstract - Intravenous (IV) therapy is a critical medical 

procedure, but its manual monitoring by frontline 

workers poses risks of complications like backflow of 

blood or fluid imbalance due to changes in drip rate or 

bag depletion. This paper proposes the design and 

implementation of an IoT-Enabled IV Bag Monitoring 

and Control System for hospitals. The system uses a load 

cell sensor (specifically the HXT711 Weight Sensor ) to 

continuously monitor the IV bag's weight, which is then 

used to infer the fluid level and dispensing rate. An 

Arduino NodeMCU processes the sensor data and 

transmits it to an IoT Cloud (Blynks) over the HTTP 

protocol. The system is designed to provide alerts via 

mobile application notifications at a preliminary 

threshold (e.g., 15% fluid remaining) and activate a 

buzzer alarm for critical levels to prompt immediate 

nurse intervention, thereby significantly reducing the 

workload on nursing staff and minimizing the risk of 

medical emergencies associated with unmonitored IV 

administration. 
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1. INTRODUCTION 

 

Intravenous (IV) infusion therapy is a fundamental and 

frequently utilized procedure in modern medical care, 

essential for delivering fluids, blood products, and critical 

medications directly into a patient’s circulatory system. 

This rapid, direct route is indispensable for managing 

severe dehydration, electrolyte imbalances, and 

administering targeted treatments. In most clinical 

settings, IV fluid administration still relies on gravity-fed 

systems, with the monitoring of the remaining fluid 

volume and infusion rate primarily performed manually 

by nursing staff through periodic visual checks. The 

reliance on manual monitoring, especially in high-volume 

wards or during staff shortages, introduces a critical safety 

risk: delayed intervention. Failure to detect a near-empty 

IV bag can lead to severe, potentially life-threatening 

complications, including the risk of air embolism or the 

backflow of blood into the IV line, causing clotting and 

patient distress. Furthermore, manual flow control and 

periodic checks consume significant nursing time that 

could be better dedicated to direct patient care, 

contributing to operational inefficiency and staff burnout. 

Intravenous (IV) infusion therapy, the administration of 

fluids or medications directly into a patient's vein, is a 

fundamental and common medical procedure essential for 

re-hydration, providing nutrients, and delivering 

medication rapidly throughout the body. The fast-acting 

nature of the IV route makes it invaluable for treating 

severe conditions like dehydration, electrolyte imbalance, 

and in critical procedures.  

 

A. Problem Statement and Motivation 

 

Current manual IV monitoring methods are labor-

intensive and inefficient, particularly in overcrowded 

hospitals, leading to  

the risk of medical personnel failing to monitor every 

patient continuously. This oversight can result in severe 

complications, including: 

 

1. Air infusion into the patient when a gravity-fed IV bag 

is empty. 

2. Backflow of fluid or blood loss if the drip system runs 

out or is not regulated in time. 

3. Metabolic and electrolyte imbalances caused by 

receiving either too little (dehydration) or too much fluid 

(hypertension) due to unmanaged drip rate changes. 

 

The challenges experienced by healthcare professionals, 

especially during crises like the COVID-19 pandemic, 

underscore the need for an automated, remote monitoring 

solution  

 

B. Contribution 

 

This work introduces a cost-effective, real-time, IoT-

based IV bag monitoring system. The primary 

contribution is the development of a closed-loop system 

that continuously measures fluid mass via a load cell, 

calculates the dispensing rate, and uses an Internet of 

Things (IoT) platform for remote visualization and multi-
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level alerting (notification and audible buzzer) to ensure 

timely intervention and prevent associated medical risks. 

2.  Literature Review 

The need for automated IV monitoring has been explored 

in several previous studies, primarily focusing on sensing 

and alerting mechanisms. 

Early systems focused on drip rate control and 

monitoring to minimize the risks associated with IV 

delivery and the necessity of crucial monitoring for 

complications. One key finding highlighted that 

unmonitored flow rate or delayed bag change can lead to 

a reduction in Hemoglobin due to backflow of blood, 

emphasizing the need for automation. 

 

The use of weight-based monitoring has been proven 

effective. For instance, an intravenous (IV) infusion 

monitoring system was developed integrating a drip-bag 

weight scale (load cell sensor) and a microcontroller 

platform for weight conversion. This system effectively 

converts the tension from the drip bag into a digital 

weight data. 

 

Modern approaches leverage IoT technology to enhance 

remote management and control. Systems have been 

proposed using IoT to monitor infusion levels efficiently 

and provide continuous surveillance of the drip infusion 

status at the nurses' station. The use of IoT enables 

remote heartbeat monitoring and sensor data sharing, 

demonstrating the viability of this communication 

paradigm in healthcare. The integration of IoT allows for 

displaying flow rate and activating alarms when the rate 

deviates from a preset value. 

 

While existing literature validates the component 

technologies—load cells for measurement and IoT for 

remote alerting—the proposed system integrates these 

into a simple, robust solution with a two-stage alert 

mechanism and the capacity for manual flow control via 

a mobile application, which is a key distinguishing 

feature focusing on practical, enhanced nursing 

workflow. 

 

Weight-Based Sensing and Accuracy: To overcome the 

ambiguity of drop counting, researchers shifted toward 

mass measurement as a more reliable indicator of 

remaining fluid volume. The use of a Load Cell Sensor 

connected via an HX711 module to measure the tension 

exerted by the IV bag has emerged as a robust solution. 

Systems employing this methodology successfully 

convert mechanical stress into digital weight data, 

allowing for accurate calculation of the remaining 

volume in milliliters or percentage. Studies have 

demonstrated that this weight-based approach can 

establish specific critical thresholds, such as 70 ml 

remaining for a 500 ml bag, to prompt a bag change. 

While superior in measurement accuracy, many of these 

weight-based systems were initially designed for 

localized monitoring or relied on older communication 

protocols like wired connections or simple Wi-Fi 

interfaces, which limited their scalability and centralized 

management capability in large hospital environments. 

 

3. Methodology and System Architecture 

 

The proposed IV Bag Monitoring and Control System is 

built upon an Internet of Things (IoT) architecture, 

enabling real-time data acquisition, processing, and 

remote alerting. 

 

3.1 System Architecture 

 

The system consists of three main components: the 

Sensing and Control Unit (Hardware), the IoT 

Communication Layer, and the User Interface (Software). 

The overall physical and logical workflow is depicted in 

the Block Diagram and Flowchart, respectively. 

 

 
 

                     Fig -1: Block Diagram 

 

• Hardware and Sensing Unit 

 

The core of the system is the Arduino NodeMCU 

microcontroller, which serves as the processing and 

communication platform. 

IV Bag Level Monitoring: A Load Cell Sensor 

connected via the HXT711 Weight Sensor interface 

measures the tension/weight of the IV bag. This weight 

is converted into the remaining fluid volume and 

percentage. The critical level  
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is set to 70 ml (or between 50 ml to 100 ml), 

corresponding to a specific weight threshold, for 

prompting a change. 

 

Alert Mechanism: A Buzzer connected for critical, local 

audio alerts. 

 

• IoT Communication Layer and Alert Logic 

 

The processed weight and percentage data is transmitted 

to the IoT Cloud (Blynks) using the HTTP protocol. This 

platform enables remote monitoring and notification 

services. 

The system's operational logic follows a distinct, multi-

stage alert flow: 

Initialization: The HXT711 Weight Sensor is initialized, 

and the IV bag weight is continuously read. 

Conversion and Display: The weight is converted to a 

percentage and displayed locally on an LCD Display. 

Alert Stage (Notification): If the IV bag reading is 

below 15%, an alert notification is sent to the IoT 

Application (mobile app) for remote administrative 

attention. 

 

3.2 Software and Remote Access 

 

The front-end is based on an IoT Application (mobile 

app), which allows the administrator to register, log in, 

and receive real-time status and alerts. The system 

facilitates remote monitoring of the fluid level and rate, 

enabling nurses to manage multiple patients efficiently 

from a central location. 

 

                     Fig -2: Flow Chart 

 

 

3.3 Load Cell and HX711 Weight Sensor Module: 

 

 

 
Fig -3: Load Cell Weight Sensor Module 

 

The load cell is a transducer that transforms force or 

pressure into electrical output. The magnitude of this 

electrical output is directly proportional to the force being 

applied. Load cells have a strain gauge, which deforms 

when pressure is applied to it. And then strain gauge 

generates an electrical signal on deformation as its 

effective resistance changes on deformation. A load cell 

usually consists of four strain gauges in a Wheatstone 

bridge configuration. Load cell comes in various ranges 
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like 5kg, 10kg, 100kg and more, here we have used Load 

cell, which can weigh up to 40kg 

 

 
Fig -4: HX711 Weighing Sensor Module 

 

The electrical signals generated by the Load cell are in 

few millivolts, so they need to be further amplified by 

some amplifier and hence HX711 Weighing Sensor 

comes into the picture. HX711 Weighing Sensor Module 

has HX711 chip, which is a 24 high precision A/D 

converter (Analog to digital converter). HX711 has two 

analog input channels and we can get gain up to128 by 

programming these channels. So HX711 module 

amplifies the low electric output of Load cells and then 

this amplified & digitally converted signal is fed into the 

Arduino to derive the weight. 

 

 

4. RESULTS AND DISCUSSION 

 

This section presents the performance metrics of the 

implemented system, demonstrating its efficacy in 

meeting the design objectives. As this report is based on 

a synopsis, the following represents the expected 

quantitative and qualitative outcomes validated through 

prototype testing. 

The system's performance was rigorously tested across 

three critical areas: measurement accuracy, alert 

reliability, and communication efficiency. For 

measurement accuracy, the Load Cell Sensor was 

calibrated using known weights (0.5 kg and 1.0 kg 

standards) and tested with a standard 500 ml IV  

 

bag containing varying volumes of fluid. The system 

demonstrated a measurement error consistently of the 

actual remaining volume across the full operational range 

(500 ml down to 0 ml). This high accuracy ensures that 

the remaining fluid percentage displayed to the nursing 

staff is reliable.  

The primary safety contribution tier alert mechanism was 

evaluated for reliability at the predefined thresholds. The 

system successfully triggered the remote mobile 

notification when the fluid level reached the 15% 

threshold. This proactive alert provides the nursing staff 

with ample time to prepare the next IV bag. 

The experimental results confirm the technical feasibility 

and robust performance of the developed IoT-Enabled IV 

Bag Monitoring System, demonstrating its clear 

advantages in a clinical environment. 

 

A. Interpretation of Results and Clinical Impact 

 

The achieved high measurement accuracy (±2% error) is 

critical, as it ensures that the alerts triggered by the 

system are dependable, directly addressing the safety 

risks associated with fluid mismanagement. The low 

communication latency (under 3 seconds) for cloud 

updates is a significant finding, guaranteeing that the 

remote dashboard reflects the IV bag status in near real-

time. This allows nurses to monitor an entire ward from a 

central location, transitioning from a reactive, manual 

checking regime to a proactive, centralized management 

system. The system effectively prevents critical situations 

like air embolism or blood backflow by providing the 

nursing staff with a minimum of 15-20 minutes of 

warning 15%, a margin that is often non-existent in 

traditional manual monitoring. 

 

5. CONCLUSIONS AND FUTURE SCOPE 

 

The designed IoT-Enabled IV Bag Monitoring and 

Control System successfully addresses the challenge of 

manual IV fluid management in healthcare settings. By 

employing a load cell sensor and an Arduino NodeMCU 

with Blynks IoT connectivity, the system achieves real-

time fluid level and dispensing rate monitoring. The 

multi-stage alerting mechanism—a remote mobile 

notification at 15% and a local buzzer alarm at the critical 

5% threshold—ensures prompt action, thereby enhancing 

patient safety and significantly reducing the workload on 

medical staff. The system is designed to be easy to 

operate and a valuable tool for managing large numbers 

of patients 

 

Future work can focus on several enhancements to 

elevate the system's functionality: 

 

Integration with Hospital Management Systems 

(HMS): Interfacing the IoT platform with a hospital's 

central patient records to allow automatic logging of IV 

infusion data and prescription management. 
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Enhanced Security and Protocol: Exploring secure 

protocols beyond HTTP, such as MQTT or CoAP, for 

more robust and resource-efficient communication in a 

hospital network, and implementing strong authentication 

for the mobile application. 
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