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BUET develops OxyJet for Covid patients

Staff Correspondent | Published: 20:46, May 11,2021 | Updated: 23:54, May 11,2021

Technology has been working for 10 months for the development of a low-cost CPAP
ventilator device to for hypoxemic Covid-19 patients.

This device can be used only by connecting with an Oxygen Cylinder or Medical Oxygen
line without any electricity, said a press release.

OxyJet CPAP aims to provide oxygen treatment to patients of general ward and prevent ICU
admission. OxyJet CPAP mixes atmospheric air and oxygen based on precision venturi jet
mixing principle and generates a flow-rate of over 60 litres per minute.

With the approval of Bangladesh Medical Research Council, it has already successfully
passed the first and second stages of the clinical trial. The third phase of the clinical trial has
been approved by BMRC authority and has now begun at Dhaka Medical College Hospital,
said Taufig Hasan, principal investigator of the project.

Co-Investigators are Dhaka Medical College principal Md Titu Miah, a former DMC
professor Robaed Amin and other physicians at DMC.

‘The newly formed Research and Innovation Centre for Science and Engineering at BUET
will be responsible for filing patents and technology transfer of such innovations in the
future.” said Satya Prasad Majumder, vice-chancellor, BUET.

The OxylJet CPAP project is being funded by the Innovation and Entrepreneurship
Development Academy Establishment (iDEA) by the ICT Division of the government.

The project also received unconditional donations from Ankur International Foundation, and
Manush Manusher Jonno Foundation. OxyJet Team consists of Meemnur Rashid, Kaisar
Ahmed Alman, Farhan Muhib, Md Kawsar Ahmed and Saeedur Rahman.
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BUET team develops low-cost ventilator
May 12, 2021 00:00:00

The Department of Biomedical Engineering of the Bangladesh University
of Engineering & Technology (BUET) has developed a low-cost CPAP ventilator
device -- OxyJet -- for Covid-19 patients, says a press release.

The research team for this project has been working for 10 months.

This device can be used only by connecting with an oxygen cylinder or medical
oxygen line without any electricity. It is easy to use and can be deployed in rural
areas as well as mobile transportation vehicles.

When oxygen saturation level in a Covid patient decreases drastically, low-flow
oxygen therapy is applied first.

However, if this therapy fails, high-flow oxygen is required which can prevent
further deterioration of condition. Generally, High-Flow Nasal Cannula (HFNC)
equipment is used which is expensive. Moreover, during the peak of Covid-19,
many hospitals face a shortage of HFNC devices. HFNC devices also require
some expertise to operate. The OxyJet CPAP device can help reduce this gap.
OxyJet CPAP aims to provide oxygen treatment to patients of general ward and
prevent ICU admission.

OxyJet CPAP mixes atmospheric air and oxygen based on precision venturi jet
mixing principle and generates a flow-rate of over 60 litre per minute. With the
help of medical oxygen supply and dual flow-meter, the device can provide up to
100 per cent fraction of inspired oxygen (FiO2).

OxyJet CPAP has been tested following the UK-MHRA Rapidly Manufactured
CPAP system guideline in Biomedical Engineering Department of BUET.

With the approval of Bangladesh Medical Research Council (BMRC), it has
already successfully passed the first and second stages of the clinical trial and
got the permission for the third stage.

"In the second phase, five patients with oxygen deficiency (hypoxic) were
treated at Dhaka Medical College Hospital. Oxyjet CPAP increased the blood
oxygen level (oxygen saturation) of patients by an average of 11.2 per cent
within one hour of treatment.” says Dr. Taufiqg Hasan, the principal investigator
of the project.
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BUET launches clinical trials of ‘Oxy]Jet’

This non-electric and low-cost ventilator to meet

oxygen need of corona patients

Tausiful Islam,
DU Correspondent

Bangladesh University of
Engineering and
Technology on Tuesday
started clinical trial of
'Oxylet', a low-cost C-PAP
ventilator device to meet
the oxygen needs and
high-speed ventilation of
corona affected people.
This device can be used
without any kind of electri-
cal power by connecting it
to an oxygen cylinder or a
medical oxygen line.
Patients with Covid-19
disease are first given low
doses of oxygen (low-flow
oxygen therapy, 0-15
L/min). But if this small
dose does not improve the
patient's condition, high-
flow oxygen is required
which can prevent the
patient from deteriorating.
At a time when the coro-
na outbreak is at its peak,
hospitals in our country
SEE PAGE2COL 1

A patient being administered oxygen using the gadget
made by a team of BUET students. [Inset] The team leader
holds the oxygen cylinder specially designed to aid patients
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with severe breathing problem. PHOTO: OBSERVER

BUET launches clinical trials

FROM PAGE |
often do not have ade-
quate supply of high-flow
nasal cannula. In addi-
tion, these devices are
expensive and using tech-
niques are complex,
which in many cases
requires skilled workers.

The researchers believe
that the easy-to-use Oxylet
C-PAP will help filling this
gap. Oxylet C-PAP ventila-
tors can deliver high-speed
axygen to the general ward
at a low cost and will help
patients  reduce ICU
admissions.

The device has been
tested by BUET's

of the clinical trial and
obtained permission for
the third stage.

“In the second phase, 5
patients with oxygen defi-
ciency (hypoxic) were
treated at Dhaka Medical
College Hospital. Oxylet
CPAP increased the blood
oxygen level (oxygen satu-
ration) of patients by an
average of 11.2% within 1
hour of treatment,” says
the principal investigator
of the project.
tor of this trial is Dr Taufiq
Hasan, (Assistant
Professor, BME, BUET),
and the Co-Investigators
are Dr Md Titu Miah
(Professor & Principal,
DMC), Dr. Robed Amin
(Former Professor, DMC;
Director, Non-
Communicable Diseases
Control) and other physi-
cians at DMC.

In this phase of the dlini-
cal trial, a total of 40
patients will be enrolled

and treated with OxyJet
CPAP and HFNC devices
through randomization.

"We highly encourage
the innovative and impact-
ful research work at BUET
The newly formed
Research and Innovation
Centre for Science and
Engineering (RISE) at
BUET will be responsible
for filing patents and tech-
nology transfer of such
innovations in the future,”
said Prof Dr Satya Prasad
Majumder, Vice-
Chancellor of BUET.

The Oxylet CPAP project
is being funded by the
Innovation and
Entrepreneurship
Development Academy
Establishment (iDEA) by
the ICT Division of the
Government of

The project also received
unconditional donations
from Ankur International
Foundation and Manush
Manusher Jonno

OxyktTumcomistso(
Meemnur Rashid, Kaisar
Ahmed Alman, Farhan
Muhib, Md. Kawsar Ahmed
and Saeedur Rahman.

Tk 6 trillion

FROM PACE 1
the overall situation
including vaccines, the
allocation in the next
budget is increasing by
about Tk55 billion and
including this total allo-
cations in health will be
around Tk350 billion.
Of this, about Tk 260
billion will be allocated
for the healthcare
department, which is
Tk 229,53 billion in the
current budget. About
Tk 90 billion will be
given to the
Department of Health
Education and Family
Welfare, which is about
Tk 65 billion in the cur-
rent budget.
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Buet’s OxyJet to meet high-flow oxygen demand

without electricity

Researchers say this easy-to-use device can be easily transported and set up in rural areas
too

Buet Assistant Professor of Biomedical Engineering Dr Taufiq Hasan shows OxyJet. Photo:
Courtesy.

A team of researchers from the Bangladesh University of Engineering and Technology (Buet)
has developed a medical oxygen supply technology that can ensure the high flow of oxygen
to Covid-19 patients without any electricity supply.

In 10 months, the research team from the Department of Biomedical Engineering at the
engineering university has developed a CPAP (continuous positive airway pressure) device
called OxyJet to ensure high-flow ventilation at a low-cost.

Researchers said this device can be used by just connecting it to an oxygen cylinder or
medical oxygen tube without any electricity. This easy-to-use device can easily be
transported and so can be set up in rural areas.

The main goal of OxylJet is to provide oxygen to patients in general Covid-19 wards and
reduce ICU admission. OxylJet mixes atmospheric air and oxygen based on the precision
venturi jet mixing principle and generates a flow rate of about 60 litres/min.

With the help of medical oxygen supply and a dual flow-metre, the device can provide up to
100% FiO2 (fraction of inspired oxygen).

Oxylet has been tested byBuet,following the UK- MHRA (Medicines and Healthcare
Products Regulatory Agency) Rapidly Manufactured CPAP system guideline.

The fraction of inspired oxygen is the concentration of oxygen in the gas mixture. The gas
mixture at room air has a fraction of inspired oxygen of 21%, meaning that the concentration
of oxygen at room air is 21%.

Dr Taufiq Hasan, Assistant Professor of Biomedical Engineering at Buet and the head of the
research team, said, "Our goal was to create a simple device doctors can use with minimal
training. OxyJetcan easily be usedfor patients in the hospital as well as at home."

"Secondly, there is a problem with the power supply in many hospitals in Bangladesh. For
example, there is no electric outlet next to all the beds of Dhaka Medical.So, we thought of
how to provide high flow oxygen at a low cost without electricity and that's how the concept
of this device came. There are other technologies out there, but they are expensive,” he
added.



Vice Chancellor of Buet,Professor Satya Prasad Majumder, said, "We are optimistic about
the way it is working. We will disclose the method for the good of the country and the nation
so that everyone can benefit. We always encourage this type of innovation."

Buet sources said that with the approval of the Bangladesh Medical Research Council
(BMRC), the device has already successfully passed the first and second stages of the clinical
trial and got permission for the third stage.

In the first stage of the clinical trial, the effectiveness of the device was tested by applying it
to five healthy people. After its effectiveness was proved, in the second phase it was tested on
five patients with oxygen deficiency (hypoxic) at Dhaka Medical College Hospital (DMCH).
In the second phase, OxyJet increased patients' oxygen level in the blood (oxygen saturation)
by an average of 11.2% within one hour, as all patients' oxygen saturation level reached close
to 100%.

Following the success of the second phase, the third phase of the clinical trial is going on at
DMCH under the supervision of a team comprising representatives of Buet and DMCH.

In this phase, 20 patients will be treated with OxyJet and 20 with high-flow nasal cannulas to
monitor the efficacy of OxylJet as an alternative to conventional treatment.

Line director at the Non-Communicable Disease Control at the Directorate General of Health
Services, and former professor of medicine at DMCH, Dr Md Robed Amin, said that he was
involved in the research when he was at DMCH.

"During the trial of the third phase, we have noticed that in many cases it is working even
better than the high-flow nasal cannula. Moreover, the device is easy to use and portable," he
said.

However, only after the successful completion of the third phase trial and the full approval of
the BMRC, we can determine if it is suitable for use in all hospitals, he added.

Initially, the OxyJet project was funded by the Ankur International Foundation, Innovation
and Entrepreneurship Development Academy Establishment of the ICT Division of the
Government of Bangladesh, and later by the Manusher Jonno Foundation and the Buet
Alumni.

The Oxylet development team consists of Research Assistants Meemnur Rashid, Kaisar
Ahmed Alman, Farhan Muhib, Lecturer Md Kawsar Ahmed, and Saeedur Rahman, under the
supervision of Dr Taufiq Hasan of Buet's Department of Biomedical Engineering.

At the clinical trial level, six more individuals are engaged, including two full-time doctors.

It is worth mentioning that Buet is currently producing 50 more OxylJet devices on an
emergency basis.

If the third-phase trial is successful, trials are planned for on a larger scale, in other hospitals
in the country with the approval of the Bangladesh Medical Research Council (BMRC) and
the DGHS.
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A breath of fresh air in Covid crisis

Buet researchers develop low-cost portable
device to provide Oxygen to critical coronavirus
patients
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As the demand for oxygen increased at hospitals amid this second wave of the pandemic, a
group of Buet researchers has developed a low-cost portable ventilator that can deliver
oxygen to patients efficiently without electricity.

The non-invasive device, which requires a connection with an cylinder or medical oxygen
supply, is designed to help severe coronavirus patients with low oxygen levels, according to
the researchers.

Named OxylJet CPAP by the researchers from Buet's Department of Biomedical Engineering,
it has already been field-tested and approved for clinical trials.

This device can be used in remote villages or ambulances -- wherever it is possible to carry
cylinders -- as an alternative to the high-flow nasal oxygen (HFNO) support.

"We've developed a non-invasive CPAP ventilator that runs without electricity. The main
goal of the device is to provide oxygen treatment to patients of general wards and prevent
ICU admission," Dr Taufig Hasan, the supervisor of the project and a co-inventor, told The
Daily Star.

They took the initiative taking into consideration the high demand of oxygen in the country
amid the Covid-19 crisis.

He said it is better to use a medical oxygen supply in a hospital to have high oxygen
concentration but in case of emergency, OxyJet CPAP can be used, although it will not last
long.

In the general wards, most hospitals of Bangladesh have the mechanism to provide oxygen to
patients up to 15 litres per minute.
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When a critically-ill Covid-19 patient requires more oxygen, they are usually administered
the HFNO treatment. However, continuous positive airway pressure (CPAP) is also one of
the key methods that can be used to treat such patients.

Depending on the patient's need, OxyJet CPAP can provide up to 60 litres/min of 100 percent
oxygen in the general wards before ICU admission.

Non-invasive respiratory support strategies, such as CPAP or HFNO, are attractive treatment
options that might avoid the need for invasive mechanical ventilation and its inherent risks,
according to the acclaimed medical journal, the Lancet.

HFNO is delivered by an air/oxygen blender, an active humidifier, a single heated circuit, and
a nasal cannula. Though effective in treating severe Covid-19 patients, it is too expensive for
public hospitals.

On the other hand, OxyJet CPAP requires a standard CPAP mask with accessories and a
connection to an oxygen source without any electricity.

"We hope that our device can be a low-cost alternative to HFNO, especially for patients
treated at the suspected or confirmed Covid-19 wards, and reduce ICU admissions," said Dr
Taufiq.

"When we are faced with peak COVID-19 spread, it is not possible to accumulate an
adequate number of high-flow nasal cannula devices in the country. Due to the lack of expert
operators, these devices cannot be efficiently utilised,” he said.

With the approval of Bangladesh Medical Research Council, OxylJet CPAP has already
passed the first and second stages of the clinical trial and got the permission for the third
stage of a randomised controlled trial. In the third phase, the safety and efficacy of the device
will be compared against HFNO.

The third phase trial is currently going on in Dhaka Medical College Hospital.

"If the trial is successful, with the approval of the authorities concerned and the advice of
physicians, this device can be used as a low-cost alternative to high-flow nasal cannula,” Dr
Taufiq said.

The OxylJet CPAP project is being funded by Ankur International Foundation; Innovation and
Entrepreneurship Development Academy Establishment under the ICT Division of the
government, and Manusher Jonno Foundation.

Dr Forhad Uddin Hasan Chowdhury, medicine and infectious diseases specialist at Dhaka
Medical College Hospital, said, "In the phase three trial, a total of 20 patients will be
administered oxygen with high-flow nasal cannula while 20 others with OxyJet CPAP.

"We have so far enrolled about 14 patients and now collecting data. We hope to get the
results within two months."

Dr Forhad, who is involved in the study, said OxyJet CPAP was used for the patients who
required more than 15 litres of oxygen per minute. It can be handled by any physician after
only one hour of training while the use of HFNO devices is more complex.

The other benefit of this ventilator is that it is cost effective as it takes around Tk 25,000 to
make the device. The cost will go down once the commercial production begins, he said.
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‘OXYJET’ in the hands of Dr. Tawfiq Hasan

Researchers from the Department of Biomedical Engineering of Bangladesh
University of Engineering and Technology (BUET) have invented a low-cost C-PAP
ventilator device called ‘OXYJET — which will meet the need for oxygen for patients
with Covid-19 and other respiratory diseases.

The researchers are — Meemnur Rashid, Kawsar Ahmed and Farhan Muhib,
research assistants at BUET’s Department of Biomedical Engineering, department
lecturers Kaiser Ahmed and Saidur Rahman. Dr. Tawfiq Hasan, Assistant Professor
of the department, is under overall supervision.



