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ABSTRACT 

 Recent days health care has turned out to be more technological oriented. The goal of a medical 

device is to return the patient back to normal life, the devices must be designed to tolerate a wide 

variety of use in both medical setting and in real-world scenarios. Over the years, great strides 

have been made in terms of immunizing medical devices from their use environment. The rapid 

evolution of technology promises extended capabilities and functionality of devices. 

 The aim of this research is to design and perform a prototype of an automatically controlled 

glucose infusion system. Here we proposed a system which consists of two glucose bottles say 

(bottle A & bottle B)fitted with a conductivity sensor at the bottom of glucose bottle and both 

bottles connected by individual electromagnetic solenoid valve. The purpose of this valve is when 

glucose reaches a minimum level the conductivity sensor senses systematically and the solenoid 

valve chucks the flow of glucose in the bottle automatically. At the same time indication will be 

sent to the nurse call station. Level of the glucose bottle will be displayed in the LCD monitor 

through ZigBee transmitter. Once the first bottle stops, the second bottle starts to flow 

automatically. And when it reaches the minimum level alarm indication will be shown.  At last 

another solenoid valve will be placed at the end of the tube to avoid the reverse flow of blood. 

Automation is done in glucose infusion which paves a great relief for continuous monitoring & 

solenoid valve control provides an assurity for patient life. 

Key Words: Solenoid Valve, Conductivity Sensor, ZigBee, PROTEUS 7 Software, MPLAB 

IDE. 

 

 

 

INTRODUCTION 

  In hospitals critical care nursing is very important as it deals with human responses to life 

threatening problems .The proposed method is based on Automatic infusion of glucose as well as 

control system. Once the first bottle starts infusing, and as it reaches the least level the 12V DC 
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solenoid valve hurls the drizzle and the second bottle starts to flow. The level can be intermittently 

sensed by a resistive conductivity sensor which is in the form of a probe.  

 Once the second bottle reaches minimum level the entire framework will be closed down alongside 

with the valve at the base which averts retrogressive blood stream. The flow can be controlled 

using solenoid valve hence this system performs dual operation – detection & control. 

 These evidences will be shown in the LCD display with a caution alarm along with certain other 

data like Patient Name, Room No, Level of glucose. These information can be transmitted with the 

assistance of a Zig Bee Transceiver. With this the individual at the medical care taker station will 

be aware so that additional bottles can be added incase of extra need. The entire system is 

controlled by PIC 16F877A which is interfaced by embedded C programming done with MPLAB 

IDE and simulated in PROTEUS 7 Software. An advantage of this method is, every time when the 

glucose bottle becomes empty the medical care taker needn’t stay informed concerning it and 

needn’t replace the bottle frequently as we follow at present. On the off chance if the medical care 

taker fails to replace the bottle, blood will enter backward which causes serious consequences. 

These dangers can be evaded with the help of this framework. This prototype is extendable, that is 

we can incorporate numerous bottles depending on the patient’s need. 

ARCHITECTURE OF PROPOSED SYSTEM 

 

Fig (a) Architecture 

ESSENTIAL COMPONENTS USED 

A) SOLENOID VALVE 

  A solenoid valve is a two way device which performs two operations namely Normally Open(NO) 

& Normally Close(NC).It has one inlet and one outlet which normally permits or close the stream 

of glucose.  
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  It is an electromechanically operated valve and it is controlled by 12V DC electric current present 

through the solenoid. It offers fast and safe switching, high reliability, long service life & good 

compatibility with any fluids. 

B) CONDUCTIVITY SENSOR 

 
  

Fig (b) Conductivity sensor 

 The sensor used here is of resistive type. It measures the conductivity of aqueous solutions in 

industrial and medical applications. Here we use the conductivity sensor which is in the form of a 

probe and this detects the level of glucose as it flows. It is surrounded by an electrode face which 

minimizes interference from the surroundings. 

 

C) PIC MICROCONTROLLER 

  The microcontroller that has been used for this undertaking is from PIC family. PIC 16F877A 

microcontroller is the first RISC based microcontroller created in CMOS (Complimentary Metal 

Oxide Semiconductor) that uses separate transport for guideline and information permitting 

synchronous access of project and information memory. The fundamental preference of CMOS 

and RISC blend is low power utilization bringing about a little chip size with a little stick count. 

The fundamental point of interest of CMOS is that it has safety to commotion than other creation 

frameworks.  

 

Fig (c) Pin diagram of PIC16F877A 

 PORTD is a 8-bit port with Schmitt Trigger info cushions. Each pin is independently configurable 

as an information or yield.In this mode, the information cradles are TTL. All the pins are joined 

with PORT D. 
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D) ZIGBEE TRANSCEIVER 

 ZigBee is focused at applications that oblige a low information rate, long battery life, and secure 

framework administration. ZigBee has a characterized rate of 250 KBIT/S, ideally equipped for 

intermittent or discontinuous information or a solitary sign transmission from a sensor or data 

gadget. ZigBee is utilized to transmit information, for example, Patient name, Room No, Level of 

glucose. It transmits data to the attendant station that will be shown in LCD Monitor. 

E) RELAY DRIVER CIRCUIT 

 A relay is an electrical switch that opens and closes under the control of an alternate electrical 

circuit. In this prototype relay is used to allow low power circuit to switch a relatively high current 

on and off, and to control signals. Here the relay coil is designed to operate on 12V supply voltage. 

F) POWER SUPPLY CIRCUIT 

  The AC voltage, normally 220V RMS, is joined with a transformer, which steps that AC voltage 

down to the level of the wanted dc yield. A diode rectifier then gives a full-wave amended voltage 

that is at first sifted by a basic capacitor channel to deliver a dc voltage. This subsequent dc voltage 

generally has some swell or air conditioning voltage variety. A controller circuit evacuates the 

swells furthermore continues as before dc esteem regardless of the possibility that the data dc 

voltage shifts, or the heap joined with the yield dc voltage changes. This voltage regulation is 

generally acquired utilizing one of the famous voltage controller IC units. . 

 

 

Fig (d) Block diagram of power supply circuit 

G)  LCD DISPLAY: 

  LCD (Liquid Crystal Display) screen is an electronic presentation module and discover an 

extensive variety of utilizations. A 16x2 LCD showcase is exceptionally essential module and is 

normally utilized as a part of different gadgets and circuits. The reasons being: LCDs are 

temperate; effectively programmable; have no confinement of showing uncommon & even custom 

characters (dissimilar to in seven portions). 

 
Fig (e) LCD Display 

TRANSFORMER 

 

RECTIFIER FILTER IC REGULATOR LOAD 
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  A 16x2 LCD implies it can show 16 characters every line and there are 2 such lines. In this LCD 

every character is shown in 5x7 pixel network. This LCD has two registers, in particular, 

Command and Data.This displays all information regarding Patient Name, Room No, Level of 

glucose and so on. 

SIMULATION RESULT 

 

Fig (f) Simulation Output 

 The recreation was carried out utilizing PROTEUS 7 Software and the coding for PIC was carried 

out utilizing MPLAB IDE. Embedded C writing computer programs was carried out to interface 

PIC with the whole setup. The conductivity sensor1 is switched ON which is connected to the PIC 

micro controller, this unmistakably demonstrates the turn of Solenoid valve 1 and in addition alert 

evidence at the information side. 

HARDWARE INVISION 

      

Fig (g) Hardware interfacing using PIC                     Fig (h) Solenoid valve setup 
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FUTURE WORK 

1. In our proposed model automation is done at glucose level using solenoid valve. In future 

complete automation is done for syringe and blood infusion system. We incorporate the changes so 

that the software should be programmed in much a way that the control system and the software 

should work in synchronization.  

2. Inclusion of multiple glucose bottles 

3. Implementing the same setup for insulin infusion, etc., 

4. Setup can be implemented with advanced sensors and check for output. 

CONCLUSION 

 The experimental results were  obtained and it has reduced the burden of manual replacement of 

glucose bottles. Thus through this prototype the patients in the Intensive Care Unit (ICU) can be 

monitored with more care than the other existing system. Time can be saved and more attention 

can be paid towards patients care round the clock. This framework is user-friendly as we can add 

the glucose bottles as per the requirements of each patient. 
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