Vg T}

EEY IJIRAE::: International Journal of Innovative Research in Advanced Engineering ISSN: 2349-2163
BB RE Volume 10, Issue 07, July 2023 https://www.ijirae.com/archives

Low Cost Automatic Ventilator

Abinesh P,Navaneetha Krishnan T,Sathya S,Manikandan V
UG Students, Dept of Medical Electronics,

Sengunthar College of Engineering College. CrossMark
Tiruchengode, Namakkal Dt., Tamil Nadu, India E'f‘:'
abitamil42 | @gmail.com; navinnavinraj00 | @gmail.com ~
sathyasjindia02@gmail.com; manikandanvaradharaj8@gmail.com ' A
Muhammadu Sadik Raja ﬂ
Head, Department of Medical Electronics, [=]

Sengunthar College of Engineering College.
Tiruchengode, Namakkal Dt., Tamil Nadu, India
meehod@scew.org

Publication History

Manuscript Reference No: IJIRAE/RS/Vol.10/Issue07/JLAE10124

Research Article | Open Access | Double-Blind Peer-Reviewed | Article ID: IJIRAE/RS/Vol.l0/Issue07/|LAEI0124

Received: 20, March 2023 Revised: 12, April 2023| Accepted: 26, April 2023 Published Online: 31, July 2023| Volume

2023 https://www.ijirae.com/volumes/Vol | 0/iss-07/45.JLAE | 0124.pdf

Article Citation:Abinesh,Navaneetha,Sathya,Manikandan(2023). Low Cost Automatic Ventilator.lJIRAE:

International Journal of Innovative Research in Advanced Engineering, Volume 10, Issue 07 of 2023 pages 688-690

https://doi.org/10.26562/ijirae.2023.v1007.45

BibTeX Abniesh@Low

Academic Editor-Chief: Dr.A.Arul Lawrence Selvakumar, AM Publications, India

Copyright: ©2023 This is an open access article distributed under the terms of the Creative Commons

@ Attribution License; Which Permits unrestricted use, distribution, and reproduction in any medium,
BY NC ND

provided the original author and source are credited

Abstract: Mechanical ventilator shortages have become increasingly due to the ‘COVID- |19’ pandemic. There is an
unmet need for low cost, easily assembled in emergency-use ventilators that are minimally susceptible to supply chain
disruptions. It is a single-mode continuous , mandatory , time terminated ventilator developed to be easily sourced and
assembled for use in emergency scenarios, including COVID-19 induced acute respiratory distress syndrome
(ARDS).This study hypothesizes that the proposed ventilator design is done based upon the Oxygen level. Oxygen level
data were collected and processed using respiratory data acquisition hardware and software. The Oxygen level and pulse
level of data are measured by ‘OXIMETER’ device. This mechanism is that the feature of the project that collect the
Oxygen level of body and send that the information to the controller of the device.

Keywords: ‘COVID-19’,Low cost, Easily assembled, ARDS, 'OXIMETER’ device.

1. INTRODUCTION
Mechanical ventilation is an essential treatment modality for many patients suffering from respiratory illness. These
devices are often intricate, expensive, and difficult to obtain at short notice, leading to the death or the employment of
the risky, but necessary practice of splitting ventilators for multiple patients. There is an unmet need for low cost, easily
assembled and scalable ventilators that are minimally susceptible to supply chain disruptions. This is motivated by several
factors including shortages and subsequent high demand for mechanical ventilators during the COVID-19 pandemic,
mechanical ventilator shortages that have occurred during other crises, need for solutions in low-income countries ,and
novel applications of mechanical ventilation. The COVID-19 pandemic is only the most recent cause of mechanical
ventilator shortages. There are numerous past crises that have caused similar supply deficiencies, although most of these
incidents have been more localized and were impactful for shorter spans of time There are numerous first aid scenarios
where patients may require external support during the breathing process. Manual ventilation is often required to
stabilize patients at the site of an emergency and en route to a medical facility. In theses cenarios, amember of there
sponse team is allocated to manually ventilate the patient and inaccessible for other urgent, necessary task .The
application of a portable emergency ventilator to out-of-hospital scenarios would allow response teams to focus their
attention on other essential tasks and towards the diagnosis of underlying causes of the respiratory malfunction, and
would provide more consistent ,controlled ventilator action .Similar devices have been successfully implemented to
automate chest compressions in other emergency scenarios.
2 .LITERATURE REVIEW

"Mechanical ventilation: past lessons and the near future" by Arthur S. Slutsky. This paper provides a comprehensive
review of the history of mechanical ventilation and the current state-of-the-art in the field. "Development of a low-cost
portable mechanical ventilator" by Eduardo ]. Zavala. This paper describes the development of a low-cost mechanical
ventilator that is suitable for use in developing countries and other resource-limited settings. "Clinical practice guidelines
for the use of noninvasive positive-pressure ventilation and noninvasive continuous positive airway pressure in the acute
care setting" by David ]. Pierson. This paper provides evidence-based guidelines for the use of noninvasive positive-
pressure ventilation and continuous positive airway pressure in the acute care setting.
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"Ventilator-associated pneumonia: incidence, risk factors, and microbiology" by Marin H. Kollef. This paper reviews the
incidence, risk factors, and microbiology of ventilator-associated pneumonia, a common complication of mechanical
ventilation.

"Ventilator-induced lung injury: from the bench to the bedside" by Daniel F. McAuley. This paper provides an overview of
ventilator-induced lung injury and discusses strategies for minimizing this complication in mechanically ventilated patients.
"The use of high-frequency oscillatory ventilation in adults with acute respiratory distress syndrome" by Laurent
Brochard. This paper reviews the use of high- frequency oscillatory ventilation in adults with acute respiratory distress
syndrome, a severe form of respiratory failure.

"Ventilation in patients with asthma and chronic obstructive pulmonary disease” by Richard M. Martin. This paper
discusses the challenges of mechanical ventilation in patients with asthma and chronic obstructive pulmonary disease, two
common respiratory diseases.

"Clinical controversies in mechanical ventilation" by John J. Marini. This paper discusses some of the controversies and
uncertainties surrounding the use of mechanical ventilation in critically ill patients.

These publications provide a wide range of information on ventilators, including their history, design, development, and
clinical application.

3. BLOCK DIAGRAM

POWER SUPPLY
LCD DISPLAY
OXYGEN RELAY
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CONTROLLER
PUMP
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3. COMPONENTS AND DESCRIPTION A.CONTROLLER
This divice uses the micro controller of Arduino uno R3. It is a microcontroller board based on the ATmega328p
microcontroller chip. The board is programmable using Arduino Integrated Development Environment, which is a simple
and easy-to-use software environment for writing and uploading the program. The controller uses the program of
Embedded c language to function.
B. OXIMETER
A pulse oximeter is a small, non-invasive medical device that measures the oxygen saturation level in a person's blood.
It's commonly used in medical settings such as hospitals and clinics, but can also be used at home. The pulse oximeter
works by emitting a beam of light that passes through the skin and blood vessels in a person's finger, toe, or earlobe. The
device then measures the amount of light that is absorbed by the blood, which provides a reading of the oxygen
saturation level.
C. PUMP MOTOR
The pump can be defined as it is a mechanical device used to convert torque from mechanical hydraulic. It simply makes
possible of fluids movement from one location to another with the help of pressure or suction.

4. IMPLEMENTATION DETAILS
These devices support breathing by getting oxygen into the lungs and removing carbon dioxide to the patient and also it
flow rate oxygen can be monitored through LCD display. The ventilator is connected to the patient through a tube that
is placed into the mouth or nose. A pump is electronically controlled by a micro controller. They are classified as life-
critical systems, and high precautions must be taken to ensure that they are reliable .Based upon the oxygen level, the
ventilator begins the operation and message will be sent to the concern person. The oxygen level are take by oximeter . .

IJIRAE: ©2014-23, AM Publications, India - All Rights Reserved https://doi.org/10.26562/ijirae Page 689



Vg T}

EEY IJIRAE::: International Journal of Innovative Research in Advanced Engineering ISSN: 2349-2163
B RE Volume 10, Issue 07, July 2023 https://www.ijirae.com/archives

The pulse oximeter works by emitting a beam of light that passes through the skin and blood vessels in a person's finger,
toe, or earlobe. The device then measures the amount of light that is absorbed by the blood, which provides a reading of
the oxygen saturation level.

5. CONCLUSION
Ventilator shortages have long been associated with mass casualty events at local and global levels, with the COVID-19
pandemic being the most recent. Low-cost, easily sourced, and easily assembled ventilator designs are essential to filling
this void during crisis times. It is a single- mode continuous, mandatory, Oxygen - controlled, time-terminated device that
has been developed to meet both these emergency use needs and serve as an alternative portable ventilator for use in
low-income countries and for temporarily treating patients intransit
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