
1.0 Introduction 

 

Mechanical procedures are the basis for patient care 

in all health facilities and are involved with direct 

patient care [1]. These varied procedures can be 

viewed through three basic techniques. Those that 

involved external also referred to as topical (the cu-

taneous non-invasive) that take care of internal body 

contents  by adsorption  techniques,  the trial tech-

nique on patient anatomy and natural openings (semi

-invasive) by absorption technique, and equipment 

application (invasive) by health personnel and 

equipment clinicians. The aim is to holistically and 

effectively reach the health care needs of patient as 

is the practice in gynecology, pediatrics, and all spe-
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Abstract 

Medication by intravenous en-route of fluid delivery is often considered efficient practice in the health care 

delivery. Body pharmacophysiologic properties are influenced by drug delivery technology applied, which ei-

ther is to increase or decrease absorption, distribution and elimination of medicament for the benefit of quick 

healing and safety. The average volume of fluid an adult on infusion receives is between 500- 10000 nanoliters 

while in infants, the average volume of fluid is between 0.5 -2ml per hour at a given flow rate. the  Common 

routes of administration include the enterointestinal, parenteral, inhalation, transdermal, topical and oral routes. 

The device design predicates on floatation within a location and enclosed channel to delivery points and con-

tinuous circulation to achieve diffusion gradients. Generated pressure supports flow of medicaments within the 

blood vessels or subcutaneous systems. The integrated circuit subrogate flow rate in time is equal or indirectly 

proportional to compensatory pressure, and is monitored as volume depletes from emptying point to delivery 

location by device of internet of things. Three conceptualized power units were patterned in the design to sup-

ply the Infusions pump through AC input source of 230v via the logic gate into step down transformers to ob-

tain 9v-12v. This supplies the integrated circuit or a programmable DC Supplies range 600W - 150kW with 

constant power operating envelope, of current up to 160A. Infusions pump with the Tubing permit observable 

flow in measurable volumeand Internet of Things for Monitoring by the slave controller of graphical liquid 

crystal display for user interface and GSM module. The codes embedded in the two microcontrollers were 

written and compiled using Arduino programming.The devicefunctionality test revealed accuracy and sus-

tained 10ml medicament delivery within 5 minutes capacity for five different delivery points.  
 

Keywords:  Drug delivery, monitoring, Medication Safety, Internet of things, GSM module.  

cialties in medicine. In these three procedures, infu-

sion of drug preparations or blood based products is 

essential. 

 Though that infusion in medical practice 

started 1492 and by 17th century it has become popu-

lar with several safety comforts. This followed after 

the first functional Intravenous device invented by, 

Christopher Wren, (an English Architect) in the year 

1658. Further advances included the Infusion 

pumps, a vital biomedical engineering tools for 

fluid, nutrient and drug delivery. The need of these 

devices in medical procedural health care is for ease 

and sustained efficiency during major continuous 

infusion, intermittent infusion, patient-controlled 

and sufficient/total parental delivery of medications. 
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 In the practice of Medicine, Infusion therapy 

is commonly done using a pulsating pump respond 

device which administers medication or nutrients 

directly  into the blood vessel or cavity of thepatient.  

In general consideration, infusion of fluids, nutrients 

or medication involves many routes such as intrave-

nous, intramuscular infusion and others. The infu-

sion pump devices are designed in such a manner 

that drug and fluid delivery is made easy, less tedi-

ous and reliable. Depending on the kind of drug and 

its volume, infusion pump can deliver medication as 

well as nutrients as little as 0.1ml for hourly injec-

tions and per minute injections [3]. Usually Staff 

charged with the duty sustains the procedure by ap-

plying different principles to different volume and to 

assessed patients in relation to ailment and age. 

Hence, accuracy and safety is obtained through safe 

delivery at tranquil and control pressure. However, 

the possibility of generating and controlling higher 

pressure at certain level of delivery of certain quan-

tity of medication or nutrients beneath is possible 

through the skin or at the dural matter (very close to 

the spinal cord at the outer part of the central nerv-

ous system) isby specialized mechanism.  

 The various forms of intravenous devices 

differ based on the function the manufacturer has in 

mind. The user interface of these devices often de-

mands information about design and specifications 

for the end users to aid professionalism and ethics. 

This is because principles of delivery usually vary 

and may be influenced by volume, type of fluid 

needed to be delivered, and the route of delivery as 

well as the patient present condition. Most designed 

infusion pump can deliver fluid intravascularly, 

epidurally or subcutaneously but at pulse rate that is 

efficiently controlled to suit the age of the patient, 

body mass and cardiovascular efficiency of the pa-

tient [4 – 6]. In such cases, design principle consid-

ers pharmaco-physiology and do suggestively deter-

mine choice of device.  The individual designs may 

be automated, in which case can be operated through 

changeable or interchangeable ports, while some 

others may have manual tubing with pulse rate and 

volume delivery settings within easy control of 

nurses, patient and other healthcare personnel. In 

such pumps, pressure pads or button are within reach 
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of demand for off and on activation. All these types 

are designed for the administration of drug, food, 

nutrients, blood or oxygen and other gas as may be 

needed in treatment. The entire reason for different 

designs is to obtain efficient and safe delivery within 

the stipulated time frame without orchestration of 

vascular ill health conditions thereafter or later in 

life of patient. Dynamic efficient and rapid drug de-

livery infusion pumps are devices which mecha-

nisms of operation are supported by principles that 

allow other activities in combination with the infu-

sion process. Precisely, it should enhance thin film, 

magnetic, self-micro-emulsifying, acoustic targeted, 

neural, brain, drug carrier in retro- metabolic and 

bioavailability drug delivery systems.  

 Most common advised route is intravenous 

method and the process is to ensure that all other 

factors should combine to ensure safety and the aims 

for which the procedure is carried out is achieved at 

stipulated timeframe. It is practically obvious that 

not all pumps designed have in-built ease of moni-

toring, especially ones built by none professionals [7 

- 9] . The necessary problems that can arise  from 

such a device is difficulty and improper operation, 

contamination and error in volume delivery which is 

very detrimental to the patient. This informed that 

there are types of infusion pumps which efficiency 

may be purely designed with enshrined one method-

ology of volume control and time reset system. Cau-

tiously, there is always the need for a reliable and 

dynamic infusion pump with internet of things moni-

toring application. The need is to reorder necessities 

of use to accept  reduced stereotype, monotony and 

encourage multi-activity while fluid delivery run 

automatically with alert system.  

 

 

2.0 Materials and Methods 

 

Drug delivery by infusion pump is therapeutic meth-

ods which by principles consider floatation within 

and at enclosed channel to delivery points or at con-

tinuous circulation to achieve diffusion gradients. 

Infusion pump using internet of things is designed to 

generate pressure that supports flow of medication 

fluid within the blood vessels or subcutaneous sys-



tems. Flow rate in time can be equal or at compensa-

tory pressure and can be monitored as volume de-

pletes from emptying point (volume cartridge) to 

delivery point by monitoring device of internet of 

things.  

 

2.1 Materials 

The materials input to the various design units of the 

system were carefully considered. The design is 

based on the availability of the components for the 

system realization. The various electronic compo-

nent/units were individually tested to ascertain cor-

rectness of rating, Compaq structure and efficiency.  

All components were as in the table 1 and, with 

technical specialty and efficiency were structured 

into circuitry units save for combined assemblage.  

2.1.2 The Electronic Components and their Func-
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tions 

The ULN2003A is an array of seven Darlington 

NPN transistors with high current of about 500mA 

and voltage output of about 50v. It is a fly back di-

ode used for switching inductive loads in a circuit. It 

is used in the circuit to interface the stepper motor 

which serves as a relay.  The NE555 is a timer inte-

grated circuit (IC) that will command time delays of 

the system. The LM317T is an adjustable positive 

linear voltage regulator that is used to adjust the 

voltage from 12V to 9V for the Arduino Uno. The 

4081 IC is a quad 2-input gate which provides the 

circuited system with digital switching.  

 The crystal oscillator resonates at a certain 

frequency to stabilize the frequency of the electrical 

signal. The push button switches were used to con-

trol the NEMA 17 stepper motor during a drug refill 

in the pair of syringes. The resistors (10kΩ, 1.33kΩ, 

470Ω, 330Ω, and220Ω) were used in the system to 

reduce current flow or adjust the signal level. The 

transistors (BC547, and TIP41) were used to amplify 

electrical signals in the circuit at a different instance 

when required. The capacitor 22pF was used in the 

system to eliminate noise in the circuit while the di-

odes IN4148 and IN5408 were used to switch signal 

and stabilize current in the circuit respectively.   

 

2.2. The Power Supply 

From the circuit diagram figure 1, a voltage of 230v 

Ac input source flows via the power adapter, and 

then enters SW1 switch to regulate F1 fuse and 

shone light on indicator, and the indicator lamp 

comes on, which means that current has reached the 

transformers T1 and T2 because they are in the same 

loop. T1steps down the input voltage of 230v from  

mains to 12v AC output, then a full wave rectifica-

tion  occurs at T1 converting 12v Ac to 12.6v Dc, 

then T2  steps down naturally to 6.3v Ac then a half 

wave rectification occurs converting 6.3vAc to 6.3v 

Dc,  then is passed through a voltage regulator like 

LM338 to increase the output voltage and the paral-

lel plate capacitor 4700uf  supplies the main circuit 

board and locate LME 555 Timer delay switch. The 

12v gets to LME35170 voltage regulator which re-

solves it to 9v necessarily meant to power the GSM 

Module and Arduino Board respectively. The Ardu-

QTY. Components Current 

rating  

2 Microcontroller 

(Atemega 328p) 

9v 

2 Transformers 9v-12v. 

  100µF Electro lytic  

Capacitor. 

  

1 U L N 2 0 0 3 A   s e v e n 

Darlington NPN Transistor 

  

1 each. 10 k and 1.33k ohm resistors.   

1 each. 220Ω and 330 Ω resistors   

1 NE555 IC timer Switch.  5-18v 

1 each IN4148 and IN5408 Diodes.   

1 8 MHz Crystal oscillator   

1 22pf ceramic capacitors   

1 0.1µ f capacitors   

1 LM317T Linear Voltage 

Regulator 

  

1 B C 5 4 7  a n d  T I P 4 1 

Transistors. 

  

1 4081 IC of  Quad 2-Input 

and Gate 

  

1 Power Button 12v  

1 16 x 2 LCD display 5v 

1 NEMA17 Stepper motor 12v  

1 40 pin IC socket   

1 Auduino board 5v 

1 470m Resistor   

Table 1: List of Electronic Components Used 



ino on-Board power regulators (5v or 3.3v pins) gen-

erates 5v to power the LED, the Arduino microcon-

troller that controls the LED and GSM module Key-

pads. 

 For the power circuit above (figure 1), the parame-

ters were obtained by the equation thus,                                                  

   

     1 

 

 From the step-

down transformer cur-

rent input is calculated thus: 

 

  2 

   
where,  Ep (voltage 

f r o m the mains) = 230V; 

 Es (voltage delivered to circuit) = 12V 

 Ip (current input) =  

 Is (current delivered to circuit) =  

 

 Therefore ratio of the primary (Np) to 

secondary (Ns) winding is calculated by ap-

plying equation 2 thus: 

    

  

 The ratio of primary to secondary 

winding of the two transformers is calculated 

using the formula:  

 

Therefore, Np:Ns = ?  
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2.3. The Stepper Motor Unit 

At the stepper motor unit and data-

sheet of the NEMA 17 stepper mo-

tor, voltage and current ratings 

were 12V DC and 350mA respec-

tively, 20N/cm (2Kgcm) holding 

torque, 35 ohm per winding, (42 x 

42)mm square body, M3 mounting 

screw and 200 steps per revolution. 

 The angle per step made by 

the motor can be calculated as: 

Degree per step =    

           since 360 ̊  = 1 revolution 
 Also, the power rating of the motor can be 

obtained as in equation 1: P = IV   

    

2.4. The Circuitry 

The circuit of the infusion pump was first designed 

and simulated using Proteus. The circuit was con-

nected to a breadboard such that it can check its own 

Figure 1: Power Circuit 

= 

Ep = Ip   so   Ip = Ep x Is 

Es     Is                      Es 

Ep = Np    

Es     Ns    

Ep = Np    

Es     Ns    

Figure 2: Complete Circuit diagram of the infusion pump. 



efficiency before final printing on a circuit board. The 

software design was done on Arduino using C lan-

guage and is embedded inside the microcontroller to 

control the activities of the hard ware as in figure 2.   

 

2.5. Power Supply to the Circuitry Units and Opera-

tions 

The power unit is a 12V direct current 3.3Am adaptor 

that converts the input 230V ac mains to 12Vdc for the 

infusion pump circuit. The 12Vdc is further regulated 

to give 9V by voltage regulator 7809 to power the Ar-

duino board. The Arduino board finally been serviced 

by 9v releases 5V which is used to power some of the 

components in the circuit. The two stepper motors are 

powered via the direct 12V from the power adaptor 

but the current is regulated to suit their specifications. 

 

2.5.1. Stepper motor and operational principles 

A stepper motor is a rotary actuator that allows for ex-

act control of angular or linear position, velocity and 

acceleration. The term stepper motor is often used to 

refer to a motor suitable for closed-loop control sys-

tem. Stepper motors are used in applications to 

achieve robotics service, in CNC machinery or auto-

mated manufacturing. However, the stepper motor 

used here is to push the injection syringe in responses 

to program. When stepper motor receives electrical 

signal, the spindle rotates and pushes the injection sy-

ringe and fluid is delivered to the fluid line. The step-

per motors used in this project are NEMA 17 and 

35BYJ46A. The 35BYJ46A is used to constrict the 

flow of fluid through the flow-line from the saline 

bag/fluid. The rotation of the stepper motor in either 

clockwise or anticlockwise direction constricts or re-

leases the flow of the fluid respectively. When the 

tube flow-line is constricted the flow rate reduces as 

aperture is narrowed, and when it is released the flow 

rate increases as aperture is opened. On eventual open-

ing, the increased pressure generates velocity on con-

striction which is transmitted and redistributed along 

the length of the flow-line on the fluid molecules. 

Such force which should have reset rate of flow and 

alter time of delivery is used to restore molecular ar-

rangement because the polymer tubing material will 

absorb some as stress. From the datasheet of 35BY-

J46A stepper motor, station was chosen which best 
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qualifies the selected specifications for each pro-

gram. The specifications include; 4 number of 

phases, the current consumption of 92mA, voltage 

consumption 12V dc, and resistance winding of 

130Ω. The power rate of the stepper motor can be 

calculated using the equation given as:   P = IV. 

 Each step is a series of pulses sent to the 

winding of the motor. The sequence of these steps 

also determines the direction of rotation. The NEMA 

17 stepper motor is used to control the flow of drugs 

via the pair of syringes. The arrangement is shown 

below in figure 3. 

  When the NEMA17 stepper motor turns, the 

bolt moves along the screw thread either up or down 

as chosen, and this depends on the direction of rota-

tion by the stepper motor. Each revolution of the 

stepper motor moves the bolt a distance of one pitch 

on the screw thread. Each pitch of the screw thread 

is exact measure of volume of drug dispensed. The 

shape of the syringe is cylindrical with a diameter of 

30mm and each pitch of the screw thread used is 

1.2mm. Thus the volume of drug delivered per revo-

lution can be calculated as: 

Pitch of screw  = 1.2mm = 0.0012m 

Diameter of tube = 30mm = 0.03m 

Volume per revolution = πrh     

Figure 3: Stepper motor with syringes attached to it  



Since 1 = 1000 liters, thus 8.48 x = 8.48 x  and also; 

Since 1 liter = 1000 millilitre, 

 therefore the volume per revolution is 0.848ml 

From the datasheet of the NEMA 17 stepper motor, 

voltage and current ratings are 12Vdc and 350mA re-

spectively, 20Ncm (2Kgcm) holding torque, 35 ohm 

per winding, 42mm x 42mm square body, M3 mount-

ing screw and 200 steps per revolution. The angle per 

step made by the motor can be calculated as; 

Degree per step =  

  

   

Since 360 ̊ = 1 revolution, Degree per step =   

 

 Also, the power rating of the motor is obtained 

using the formula P = IV. 

 

2.5.2 Microcontrollers  

An Arduinoboards  with two ATmega 328 microcon-

trollers with 28 pins, 14 digital input- output pins, 6 

Analog input pins, 6 power pins, 1 Rf and 1 Ground 

pins was use in the design and fabrication of this 

work. One of the ATmega 328 microcontroller is at-

tached to the Arduino board and serve as the main 

controller while the other microcontroller is attached 

to the main circuit board and is use as an auxillary 

controller since the coordination of the system is too 

complex for one microcontroller. The main controller 

coordinates the activiteies of the stepper motors, GSM 

module and Real time clock in relation to the input by 

the user while the auxillary controller coordinates the 

activities of Graphical Liquid Crystal Display (LCD) 

then synchronize it to the main controller. 

 The ATmega 328 microcontrollers were used 
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in this work because of it clock speed of 16MHz, 

Static Read Access Memory(SRAM) of 2Kb, flash 

memory of 32Kb, and the ability to easily embed 

codes. The Arduino board was used because of the 

ability to generate 5v and 3.3v from 9v power sup-

ply, it  also have 16MHz crystal oscillator and in-

circuit serial programmer. 

 

2.5.3 Keypad 

The keypad used for this project is a 4x4 membrane 

keypad (16 buttons) which ranges from 0 to 9 with 

A, B, C, D, *, and #. It 

is used to set the pro-

grammed time and 

volume for drug deliv-

ery. The keypad has 

seven (7) pins con-

nected to the Arduino 

Uno. The keypad pin 

1,2,3,4,5,6, and 7 are 

connected to Arduino 

digital pin 3,5,2,8,4,7, 

and 6 respectively. 

 

2.5.4 Display unit 

The display unit is a KS0108B. It is a 128x64 dot-

matrix liquid crystal graphical display unit that al-

lows the Healthcare provider to view the pro-

grammed time, volume and flow rate of the drug or 

saline fluid dispensed. The input is an 8-bit parallel 

display data while the RAM capacity is 512 bytes 

(4096 bits). 

Figure 4: The circuit board showing arrangement of components  

Figure 5: Keypad 

Figure 6: Display Unit 



2.5.5 Buzzer 

The buzzer alerts the Healthcare provider when the 

infusion pump starts and 

ends drug dispensation. 

The buzzer uses the 

principle of piezoelec-

tricity which by apply-

ing an electrical signal at 

the right frequency the 

crystal in the buzzer 

makes a sound.  

 

2.5.6 GSM module 

The GSM module is used to generate the required data 

input. It receives data from mobile app via internet of 

things application and transmits same to the Arduino 

board. The GSM modules serves as the internet of 

things (IoT) platform 

which is connected to 

the infusion pump and 

send data to mobile 

module for remote 

monitoring by the 

Healthcare staff via 

SMS/GPRS alert. The 

GSM module used for 

this work is SIM800 

with quad-band connec-

tivity (850/900/1800/1900MHz), Bluetooth compati-

ble and accommodates fast GPRS and SMS cell 

broadcast response and at low power consumption. 

 

2.6 Design Method and Mechanical Assembly 

The design pattern of this work follows three concep-

tual assemblage units to obtain structured wholeness 

as in figure. These are: 

• Infusion pump and the Tubing for fluid flow,  

• Power supply to the Infusion pump for the cir-

cuitry, and  

• Internet of Things for monitoring. 

 

2.6.1 Hardware description: 

 The hardware composed of seven (7) different units 

structured to three assemblage mechanisms namely; 

power unit, stepper motors, microcontrollers, keypad, 

graphical liquid crystal display, buzzer, and GSM 
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module. All the above mentioned hardware compo-

nents were assembled accordingly into one whole 

piece. 

 

2.6.2 Software Design 

The software was programmed with the algorithm to 

perform switching on and off of the stepper motors 

at intervals and display operation on screen. Ardiuno 

was the platform used to write the code and the lan-

guage is C. It was compiled into the microcontrollers 

to interface the hardware. The codes were as pre-

sented in the flowchart of figure 9 while figure 10 is 

the block diagram. 

Figure 7: Buzzer 

Figure 8 GSM Module 

Figure 9: Flowchart for software implementation 



2.7 Principle of Operation 

The internet of things (IoT) drug infusion pump is an 

automated medical device that dispenses drug to a pa-

tient at pre-programmed time and volume. The Lead 

screw Mechanism admits Gravitational Force such 

that the upward or downward movement of the bolt 

along the screw thread determines the direction of ro-

tation of the stepper motor in a clockwise or anti-

clockwise direction. This induces constricts or releases 

of fluid flow in a definite direction and simultaneously 

the Healthcare staff is alerted of device start of opera-

tion. Also on completion of operation the device alerts 

end as programmed. The IoT drug infusion pump de-

livers medication through two interconnected channels 

namely; a pair of 30ml volume syringe and an intrave-

nous (IV) bag. The IoT infusion pump is designed 

with two stepper motors. The first stepper drives the 

pair of syringes to release a predefined volume at a 

particular time, while the second stepper motor con-

stricts/allows the flow of saline from the IV bag. The 

two stepper motors are controlled by an ATmega 328 

microcontroller. The keypad allows for operational 

programming by Health officer in-charge while the 

graphical LCD unit provides display settings of time 

interval, volume depletion and flow rate of drug or 

fluid being dispensed to the patient (figure 11).  
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3.0 Results and Discussions 

 

3.1 Results 

The Internet of Things infusion pump 

was designed and fabricated to ascer-

tain for the operational accuracy in 

drug and fluid delivery.  The delivery 

of the device indicated volume dispen-

sation of 10ml for every 5minutes for 

the period programmed. These delivery 

mechanisms were compared with stop 

watch to determine time of delivery 

while volume in time was measured 

using measuring graduated cylinder in 

Table 1. The table below shows the re-

sults obtain from the test observation.  

 The flow rate of the device was 

tested by using a measuring cylinder of 500ml and a 

stop watch. The stop watch has alarm, and it set to 

beep at 20, 40, 60, 80, 100 and 120mins. The time 

starts when the flow rate of the device is set (at 

125ml/hr) and on to deliver the saline fluid. The 

measure cylinder is placed at the output that is meant 

to be delivered to measure the volume at the corre-

sponding time mentioned above. At the various out-

line time the volume of the measuring cylinder is 

recorded. 

The table 

b e l o w 

shows the 

result ob-

tained. 

The result 

from the 

table was 

used to 

plot a 

Figure 10: Block diagram of the Hardware Implementation 

  Set time and volume Observed time and volume 

S/N Duration 

(Mins) 

Volume 

(ml) 

Stopwatch 

timing (Mins) 

Measured 

volume (ml) 

1. 5 10 5.02 10 

2. 10 10 10.05 20 

3. 15 10 15.09 30 

Table 2: Fluid volume on Syringe with corresponding  

scheduled delivery time and observed outcome. 

S/N Time duration 

(mins) 

Volume delivered 

(ml) 

1. 20 44 

2. 40 89 

3. 60 130 

4. 80 175 

5. 100 220 

6. 120 262 

Table 3: A table of observed flow rate  

compared to the device  



graph of volume against time to obtain flow rate  

 

 

 

 After the above exercise, the delivery time, the 

volume and flow rate of the device displayed confor-

mity in their results shows accuracy and precision. 

 

3.1.1 Delivery Infusion Pump with Internet of Things  
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3.2 Discussion 

Infusion pump failure have been observed across 

multiple manufacturers and device types according 

to Food and Drug Authority (FDA) and most of 

these reported cases are related to deficiencies in de-

sign and engineering [10 - 12]. On this regard, 

World Health Organization (WHO) and Food and 

Drug Authority( FDA) are calling for the device 

manufacturers to provide additional safety and engi-

neering information on the best method of 

usage for proper risk assessment needed to 

support the use of new or modified pumps, 

other factors like Adverse events, Lack of 

training of nurses who act as the last line of 

defence in medication use process, Soft-

ware defects including failure of in-built 

safety alarm system, User interface issues, 

such ambiguous on screen instructions that 

can cause dosing errors, even Mechanical 

or Electrical failures contributes to infusion 

failulure in our health care system [13 - 

16].  

 From the graph of five different it-

erations above was used to verify the effi-

ciency, conformity and accuracy of this de-

vice as regards to optimal function.  The 

equation of the best line of fit is obtain 

from the plot in excel. The equation of the 

graph is given as y = 2.1829x + 0.5333, 

where y denote volume obtain at corre-

sponding value of x which denote time. 

2.1829 show the slope of the graph which 

denotes the flow rate. So the observed flow 

rate is 2.1829ml/min. 

  Converting it to ml/hr is given as: 

2.1829ml/min x 60 = 131ml/hr 

This is comparing the answer to the set 

flow rate of 125ml/hr on the machine.  

 The per-

centage can be 

Figure 11: Embedded and structured  circuitry units of Drug  

A B 

Figure 12: Drug Delivery Infusion Pump with Internet of things 

A B 



obtained as: 

    

From the result obtained after the functionality test 

upon completion of this device, it shows that the de-

vice is reliable and accurate to deliver drugs, nutrients, 

infusible fluid of any kind with respect to flow rate 

and volume in a given. However, reliability can only 

be determined by increase in the  performance of the 

equipment, it is also the most important factor that 

guarantees for procurement and usage of medical 

equipment.   

 

 

4. Conclusion and Recommendation 

 

4.1 Conclusion 

This report covers all the necessary procedure for the 

fabrication of a drug delivery infusion pump starting 

from brainstorming of the concept which was eventu-

ally achieved with an effective prototype of the device. 

The infusion pump upon completion was tested via 

clinical surveys where it was proven reliable and effi-

cient of delivering volumes as small as 0.1ml to as 

large as 12ml per hour at delivery rates as small as 

0.1ml per hour to delivery rate as large as 999.9ml per 

hour which shows accuracy and precision with respect 

to both flow rate and volume.   There are several inno-

vative approaches revolutionizing our contemporary 

healthcare today, the reason for all these innovations is 

for the gathering of information, to ensure more spe-

cific, organized, affordable, faster, efficient and more 

reliable patient care in order to enhance a healthier hu-

man life. 

 Hence, the idea of design and fabrication of 

drug delivery infusion pump internet of things moni-

toring application will be much useful in this regard, it 

will also address the issue of  intravenous medication 

error and ensure ease of patient monitoring in our 

healthcare system if implemented.  This infusion 

pump has also opened a great scope of research area 

among researchers all over the world in order to in-

crease learning. 

 

4.2 Recommendation. 

Infusion pump is a vital tool in every hospital espe-

cially for very ill patient and emergency patients.   It 
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has a great advantage like increasing patient comfort 

as repeated injections are not required, it is refilled 

once every 24 hours, the area of intravenous therapy 

in our healthcare system. However, it is quite advis-

able for nurse who act as the last line of defence in 

medication use process be trained on the proper use 

of intravenous devices to reduce errors in our health-

care system also due to financial constraint and 

sponsorship, this system was not as more sophisti-

cated as I initially intended and for this reason, this 

device is subject for future research and modifica-

tion depending on the purpose of design.    The num-

ber of injection syringe and saline bag used can be 

increased as per requirements. In this system, data 

input is given by SMS modules and wireless tech-

nology can be implemented in this system as well.  
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