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ABSTRACT 

In this paper, we are monitoring various parameters of the patient using Infusion device. In the monitoring 

system based on Internet of things project, the real-time parameters of patient’s health are sent to Wi-Fi using 

Internet connectivity. These parameters are sent to a remote Internet location so that user can view these details 

from anywhere in the world through FIRE BASE App.Drug administration and accurate fluid infusion is 

important for optimum management of critically ill neonate. For thus we need continuous and controlled 

administration of drugs. This method is preferred mode of therapy for acute care. These drugs are continuously 

sent to the human body intravenously. The various medications used are inotropic agents, vasodilators, 

aminophylline, insulin, heparin etc. In this paper we are basically controlling the flow rate of drug by 

measuring the heart rate. To detect heart rate we use phlethysmography. In this we are actually detecting the 

pressure wave that is generated when the heart starts pumping. For this we use reflective type 

photoplethysmograph. For detecting the pulse waveform we can use our finger, the ear lobe, and the foot. In 

our thesis we have designed the sensor circuit which has a light source for illuminating the target object and a 

detector for receiving that light from that object. The signal thus obtained is conditioned by using low pass 

filters and microcontrollers are used for measurement of pulse rate. Then the stepper motor is integrated with 

the micro controller with the help of motor driver. The micro controller is programmed in such a way that for a 

particular value of heart beat, there will be preset value of the speed of motor. Once that range of heart value is 

obtained, depending on the speed of motor, a mechanical set up is prepared which will allow the flow of fluid 

from the IV bottle. In this way we are actually preventing overinfusion of drug into the human body. This is 

specially done for those drugs with short half-lives, so as to maintain adequate amount of serum concentration. 

Keywords:Node MCU; Fire Base App; Infusion Pump; Air Bubble Sensor; Peristaltic Motor; 

Internet of Things (IOT). 

 

I.INTRODUCTION: 

In this paper, we are monitoring various parameters of the patient using monitoring device. In the patient 

monitoring system, based on Internet of things project, the real-time parameters of patient‟s health are sent to 

Wi-Fi using Internet connectivity. These parameters are sent to a remote Internet location so that user can view 

these details from anywhere in the world through App. This is one of the Latest Electronics Project 

Ideas related to Medical applications. One more benefit of using IOT [4] is that, this data can be seen using a 
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desktop computer, laptop, using an Android smartphone or Tablet. The user just needs a working Internet 

connection to view this data. There are various cloud service providers which can be used to view this data 

over Internet[4]. Things speak, Spark fun and IOT Geek are few famous and easy to use service providers 

among these. To operate Wi-Fi based health monitoring system project, we need a Wi-Fi connection, the 

microcontroller or the Node MCU module[3]. 

II. EASE OF USE: 

It is the emerging technology, which contains huge amount of smart object and smart devices connected to the 

internet for communicating with each other.  In this project to analyze and compute the patient health we are 

using server and Infusion device which is the heart of this project.  These smart devices are used to collect 

temperature, blood pressure, sugar level, heartbeat, lung and respiration information etc. which are used to 

evaluate the health condition of the patient [3]. The final results are displayed on the android device, on web 

server and also the results are sent to the user through SMS. These data results can be stored in data base 

Centre which can be invoked from remote location at any time in an emergency case of patient without 

delaying the time.  This project may play vital role in saving the patient life at emergency time s ince “Time is 

life”. These infusion pumps produce high but controlled pressures. They inject controlled amounts of fluids 

subcutaneously basically underneath the skin or epidural just within the surface of the central nervous system a 

very popular local spinal anesthesia for childbirth. As the entire supply of blood in a human body completely 

circulates within 60 seconds, so the substances delivered into the circulatory system are distributed rapidly by 

this pump. There are two basic types of infusion pumps. The first one is syringe displacement in which the 

plunger is slowly depressed by electromechanical means at a controlled rate. It can be used for Patient 

Controlled Analgesia (PCA) treatment. The second type is of basically peristaltic type which is used to 

administer drugs at a particular rate. 

III. THEORETICAL FRAMEWORK AND LITERATURE REVIEW: 

The healthcare system is a complex network. There is a continuous data flow between the healthcare providers 

and the patients [1]. Along with this, the hospital administration also needs access to the data for accounting 

purposes. Today‟s healthcare providers are faced with the almost impossible task of increasing the standard of 

care afforded to each patient, while at the same time reducing the operational costs associated with providing 

this improved level of care[1]. The care delivered throughout a healthcare facility is crucial to patient 

outcomes; from the emergency department through to outpatient operations and everything in between. The 

opportunity to provide some of the most specialist care available today is reflected by journey of a patient 

within a facility: from the emergency room into critical care, surgical care to clinical care at the bedside.   
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Fig.1: Block Schematic of Micro Flow Rate Infusion System 

 

3.1. TYPES OF INFUSIONS: 

 Continuous infusion – it consists of small drops of infusion between 500 nanolitres and 10000 microlitres 

which depends on the pump's design and the rate of these drops depending upon the programmed infusion 

speed. 

 Intermittent infusion-it has a high infusion rate that is alternating with a low programmable infusion rate so 

as to keep the cannula open. The timings are programmable. This type of infusion is often used to deliver 

antibiotics and other drugs that irritate a blood vessel. 

 Patient-controlled infusion- it is done on-demand, usually with an already programmed ceiling to avoid 

intoxication of drugs. The rate of infusion is controlled by a pressure pad or button that can be activated by 

the patient himself. It is the method used for patient-controlled analgesia (PCA). This process includes 

repeated small doses of opioid analgesics which are delivered with the device that is programmed to stop 

delivery before a dose that may cause hazardous respiratory depression. 

 Total parenteral nutrition-this type of infusion requires an infusion curve similar to normal mealtimes. 

3.2. Desirable Specifications: 

A good infusion pump should be 

 Electrically safe and portable. 

 Accurate and consistent delivery of drugs.  

 Easy to set up and use  

 Robust and reliable  

 Can be powered with battery and mains both 

  Proper use of alarms.  

 Capable of detecting line occlusion. 

 Should display rate of infusion and volume infused clearly. 

3.3. Types of infusion pumps: 

 Gravity controlled pumps 
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 Position displacement pumps  

Gravity controlled pumps: 

These pumps include drip rate regulators which rely solely on gravity that regulate the rate of flow. There are 

systems which are supplied with standard intravenous fluid administration sets which are called dial-a-flow or 

dose flow. Rate of infusion is also dependent on pressure difference across the valve, which is height of fluid or 

venous pressure obstruction. There is also drip rate controller which relies on gravity to provide the infusion 

pressure. A drop sensor is attached to the drip chamber which usually senses the drip rate and shows it on the 

display screen. This system uses a feedback mechanism that can adjust the drop rate to the present value and it 

doesn‟t eliminate the error occurred due to changes or variation in drop size.  

Position displacements pumps: 

As the name suggests it provide a positive displacement of fluid with the help of a motor. The mechanism is 

such that it prevents infusion of large amount of air or subcutaneous infiltration. These pumps are based on the 

concept of peristaltic or piston motion. This pump uses linear or rotary methods. The rotator type peristaltic 

pump contains rollers on a wheel, as a result it compresses the tubing and hence the fluid can move towards the 

patient in the tube. The linear mechanism of peristalsis include finger like projections which compresses the 

tubing against a stationary back plate sequentially and causes a unidirectional flow of fluid. 

(i) Drip rate pumps: 

These pumps provide pumping mechanism which makes them different from gravity dependent drip rate 

controllers. They replace gravity as the main force. These pumps uses drip sensors which count the number of 

drops so as to have a controlled infusion rate. These sensors are attaches to the infusion sets. The speed is 

dependent on the feedback control from drip sensor which actually counts the number of drops. In these types 

occlusion pressure is important which is always set at 100mm Hg and sometimes over 200 mm of Hg. The high 

occlusion pressure can dismantle the system causing the tube to burst. There is a serious drawback of these 

pumps which happens when there is an extravasations as the pump keeps on pumping fluid into the tissues. For 

these types of problems volumetric pumps are used.  

(ii) Volumetric pumps: 

These types of pumps eliminate the drawback in drip rate pumps. It uses piston type action and peristaltic 

pumping type action. It uses infusion set which increases the cost of each infusion. It delivers accurate volume 

of infusion as it precisely regulates the set of flow rates. This pump runs on ml per hour. Volumetric infusion 

pumps can calculate the amount of fluid going into the body. The volume can be calculated by microprocessor 

depending on the size of drop and the diameter of tubing. These pumps work on mains and also rechargeable 

batteries. It has an alarm and warning buzzer which work simultaneously when there is a bubble inside the tube. 

As a result the pump stops immediately. It has the alarms to show that infusion is completed. It also shows when 

the battery voltage is low. The occlusion in the flow can be detected. These pumps have the capability of 

delivering precise quantities of fluids at very slow and fast rates. They are more expensive than the drip rate 

pumps. They require special IV infusion sets of standard size. So in a way they are actually costly but precise 

volume can be achieved.  
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(iii) Syringe pumps: 

These types of syringe pumps are most commonly used for delivery of intravenous drugs. This pump uses a gear 

reduction mechanism and lead screw for the flow of fluid. This pump doesn‟t require any tubing and are 

extremely accurate. There has been pumps developed by which a nurse can set the weight of the patient, the 

drug concentration and the infusion rate in the mg per kg per minute. Then the calculator in pump calculates the 

infusion in ml per minute.  

(iv) Specifications of syringe pump include: 

1.Microprocessor-controlled stepper motor should be used for accurate delivery.  

2.It should have capability of functioning on mains and rechargeable Ni-Cd batteries.  

3.It must have few controls as power switch, start switch and reset/stop switch  

4.It must have a range of 0.1-99.9 ml/hr. with up-to 0.1 ml/hr. increments  

5.It should display alarm/error messages, infused volume and infusion rate  

6.It should have alarms for dis-engagements of syringe clamp, any occlusion, when syringe becomes empty or 

plunger is out, low battery and mains power failure.  

(v).Multichannel pumps: These are those multi-channel pumps which allow delivery of drugs by 2 or 3 

infusions simultaneously. The problem with this system is the probability of incompatible mixings. 

(vi).Ambulatory pumps: These are basically designed for those persons who needs to have it for longer period 

of time and they have a good alarm and display systems. It uses a linear peristaltic mechanism and has a fluid 

container that looks like a cassette. They are basically pocket size pumps. 

 

3.4. Advantages of syringe pump:- 

 Inexpensive 

 Reliable and portable 

 Accurate amount of volume infused  

 Delivery of air bubble is impossible  

 Used for small volume infusion 

3.5. Disadvantages of syringe pump:- 

 Can‟t be used for large volume 

 Comprehensive alarm system not provided.  

IV. Methodology of using Devices: 

1. Patient level system  

2. User level system  

In this paper we have blood pressure and heart beat readings which are monitored using WI-FI. These sensors 

signals are send to system via amplifier circuit and signal conditioning unit (SCU), because the signals level 

are low (gain), so amplifier circuit is used to gain up the signal and transmit the signals to the Node MCU is a 

platform which works as system works as a small pc processor system. Here patients‟ heart rate is measured 
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using respective sensors and it can be monitored in the screen of computer using as well as monitoring through 

anywhere in the world using internet source [4]. The proposed method of patient monitoring system monitors 

patient‟s health parameters using Wi-Fi. Figure 1 shows the block diagram of micro flow rate of infusion 

system. 

After connecting internet to the Fire-Base App it acts as a server. Then the server automatically sends data to 

the website. Using IP address anybody can monitor the patient‟s health status anywhere in the world using 

laptops, tablets and smart phones. If these parameters goes abnormal it will automatically sends alert SMS to 

the doctors and relatives. 

V. METHODS OR PROCEDURE: 

Patient care technology has become increasingly complex; transforming the way nursing care is conceptualized 

and delivered. Our device is work also in the absence of nurse or doctor automatically. When there is requirement 

of stop the flow of drug it automatically stops the device. We set a detail in the programming section for start and 

stop of device. Whenever there is emergency case or at a time doctor is not present in hospital the critical 

condition of patient will be monitored through a system and it transfer a data to the doctors cell phone 

immediately [5]. And doctor may give a proper care if he is not available in town or worldwide. By the survey we 

can saves the death rate of patient by 2% more.We can save a patient‟s life if we provide a better care to a patient 

in a right time. 

 

VI. COMMERCIAL APPLICATIONS: 

The use of our device is becoming more common as they are initiated as a part of front-line patient therapy. The 

nurse involved in the selection and management of Infusion pumps is challenged to be familiar with the large 

variety available [1]. Selecting the best type of pump is based on several factors, such as the type of therapy, 

disease state, reimbursement, and the ability to operate and troubleshoot complications. The regulation of 

commercial devices was initially tightly controlled in the development of India [3]. This system required 

electronically tagged syringes for confirmation of drug and concentration as shown in fig 2. The regulatory 

approach used in the development of „open‟ systems, by allowing different models for the same drug, 

inappropriate calculation of lean body mass, and different implementations and rate constants for effect control, 

has allowed greater versatility and facilitated academic research, but at a price of considerable confusion for the 

clinical anesthesiologists. According to the availability of sensors or development in biomedical trend more 

parameter can be sensed and monitored which will drastically improve the efficiency of the wireless monitoring 

system in biomedical field.  
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Fig. 2: Block Diagram of Embedded System Infusion Device 

 

 
 

Fig.3:Proposed Infusion Device 

 

A graphical LCD can be used to display a graph of rate of change of health parameters over time. The whole 

health monitoring system which we have framed can be integrated into a small compact unit as small as a cell 

phone or a wrist watch[4] as shown in fig 3. This will help the patients to easily carry this device with them 

wherever they go. In addition with medical application we can use our system in industrial and agricultural 

application by using sensors like humidity sensors, fertility check sensors, etc. Monitoring the patient‟s condition 

can be done by using biomedical telemetry method where there is a mobile communication between 

microcontrollers [3]. Figure4. shows the flow chart for infusion monitoring system in the flow chart the whole 

procedure of initial condition of emergency case or after that what are the preliminary steps are useful that is 

shown through a flowchart. 
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Fig. 4: Flow Chart of Infusion Monitoring System 
 

VII. Applications: 

This is an important sensor based project which has the latest technology implemented in it. And it has many 

applications & advantages as mentioned below. 

1. Healthcare is the most demanding field in the medical area. This project is for, elderly person in our 

home. Also for the senior citizen living alone or living with 1 or 2 members. 

2. This project really proves helpful when family members need to go out for some emergency work. 

3.  Disable patients can use this project. Disable patients who find it really difficult to go to doctors on 

daily basis or for those patients who need continuous monitoring from the doctor. 

 

VIII. Advantage of Our Device  

 Device may have many advantages like accuracy and speed. 

 Infusion device is less faulty and in the absence of nurse or doctor device may automatically work only 

on the basis of programming of the machine will work or chances of mistake will decreases. 

 Our Device is less costly as compare to other Infusion Pumps. 

 We may also set a drop of drug through mobile app. 

 If doctor is not available in the hospital then he will also notice the details of patients through a mobile 

app. 
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IX. CONCLUSION: 

Infusion devices are an important means of drug delivery in a wide range of clinical conditions. Technologies 

permitting drug self-administration and automated drug delivery outside the hospital have become increasingly 

more sophisticated and adaptable [4]. Infusion therapy is one of the largest practiced therapies in any healthcare 

organization, and infusion pumps are used to deliver millions of infusions every year. With the shift of health 

care delivery from the hospital setting to the outpatient and home settings, reliable effective infusion devices are 

necessary to safely deliver medications [4]. 

The Medicines and Healthcare products Regulatory Agency (MHRA) had reported an annual increase in patient 

safety incidences involving infusion devices. After 10 year review of such incidents Smith [19] in 2002 found 

that in more than 50% of incidents there is no fault in the equipment. 19% of these incidents occur due to user 

error. [6] 
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