
 

Volume 17                         16 August 2021 (7 Muharram 1443H )  

Brunei International  
Medical Journal 

OFFICIAL PUBLICATION OF  

THE MINISTRY OF HEALTH 

AND 

UNIVERSITI BRUNEI DARUSSALAM 

ISSN 1560 5876 Print 
ISSN 2079 3146 Online Online version of the journal is available at www.bimjonline.com 

Brunei Int Med J. 2021;17:98-101 

COVID-19 PANDEMIC: IMPROVISATIONS OF AEROSOL 
BOX FOR SAFE PERIOPERATIVE INTUBATIONS COVID-
19 PATIENTS. 

M.A. AMIR1, N.H. ISHAK1, K.A. BANI HASHIM2. 

 
1Faculty of Medicine, Universiti Teknologi MARA Sungai Buloh Campus, Malaysia. 
2M.A. Industrial Design, Razak Faculty of Informatics and Technology, Universiti Teknologi  

Malaysia, Malaysia. 



Brunei International Medical Journal (BIMJ) 
Official Publication of  
The Ministry of Health 

and  
Universiti Brunei Darussalam 

EDITORIAL BOARD 
  

 Editor-in-Chief   Ketan PANDE   

 

 Sub-Editors   Vui Heng CHONG 

     William Chee Fui CHONG 

      

  

 Editorial Board Members Muhd Syafiq ABDULLAH 

     Alice Moi Ling YONG 

     Ahmad Yazid ABDUL WAHAB 

     Jackson Chee Seng TAN 

     Pemasiri Upali TELISINGHE 

     Pengiran Khairol Asmee PENGIRAN SABTU 

     Dayangku Siti Nur Ashikin PENGIRAN TENGAH 

 

       

INTERNATIONAL EDITORIAL BOARD MEMBERS 

 Lawrence HO Khek Yu (Singapore)   Chuen Neng LEE (Singapore) 

 Wilfred PEH (Singapore)    Emily Felicia Jan Ee SHEN (Singapore) 

 Surinderpal S BIRRING (United Kingdom)  Leslie GOH (United Kingdom)  

 John YAP (United Kingdom)   Ian BICKLE (United Kingdom)  

 Nazar LUQMAN (Australia)    Christopher HAYWARD (Australia) 

 Jose F LAPENA (Philippines) 

  

 Advisor 

 Wilfred PEH (Singapore) 
 

 Past Editors-in-Chief 

 Nagamuttu RAVINDRANATHAN 

 Kenneth Yuh Yen KOK 

 Chong Vui Heng 

 William Chong Chee Fui 

  
 

 Proof reader 

 John WOLSTENHOLME (CfBT Brunei Darussalam) 

ISSN 1560-5876 Print 
ISSN 2079-3146 Online 

  

 



Aim and Scope of Brunei International Medical Journal 
 
 

 The Brunei International Medical Journal (BIMJ) is a six monthly peer reviewed 
official publication of the Ministry of Health under the auspices of the Clinical Research 
Unit, Ministry of Health, Brunei Darussalam. 
 
 The BIMJ publishes articles ranging from original research papers, review arti-
cles, medical practice papers, special reports, audits, case reports, images of interest, 
education and technical/innovation papers, editorials, commentaries and letters to the 
Editor. Topics of interest include all subjects that relate to clinical practice and research 
in all branches of medicine, basic and clinical including topics related to allied health 
care fields. The BIMJ welcomes manuscripts from contributors, but usually solicits re-
views articles and special reports. Proposals for review papers can be sent to the Man-
aging Editor directly. Please refer to the contact information of the Editorial Office.  
 
 

Instruction to authors 
Manuscript submissions 
All manuscripts should be sent to the Managing 
Editor, BIMJ, Ministry of Health, Brunei Darus-
salam; e-mail: editor-in-chief@bimjonline.com. 
Subsequent correspondence between the BIMJ and 
authors will, as far as possible via should be con-
ducted via email quoting the reference number.  
 
Conditions  
Submission of an article for consideration for publi-
cation implies the transfer of the copyright from the 
authors to the BIMJ upon acceptance. The final 
decision of acceptance rests with the Editor-in-
Chief. All accepted papers become the permanent 
property of the BIMJ and may not be published 
elsewhere without written permission from the 
BIMJ.  
 
Ethics 
Ethical considerations will be taken into account in 
the assessment of papers that have experimental 
investigations of human or animal subjects. Au-
thors should state clearly in the Materials and 
Methods section of the manuscript that institutional 
review board has approved the project. Those in-
vestigators without such review boards should en-
sure that the principles outlined in the Declaration 
of Helsinki have been followed.  
 
Manuscript categories  
Original articles 
These include controlled trials, interventional stud-
ies, studies of screening and diagnostic tests, out-
come studies, cost-effectiveness analyses, and 
large-scale epidemiological studies. Manuscript 
should include the following; introduction, materials  
and methods, results and conclusion. The objective 
should be stated clearly in the introduction. The 
text should not exceed 2500 words and references 
not more than 30.  
  
Review articles 
These are, in general, invited papers, but unsolicit-
ed reviews, if of good quality, may be considered. 
Reviews   are   systematic  critical  assessments  of  

 
literature and data sources pertaining to clinical 
topics, emphasising factors such as cause, diagno-
sis, prognosis, therapy, or prevention. Reviews 
should be made relevant to our local setting and 
preferably supported by local data. The text should 
not exceed 3000 words and references not more 
than 40.  
 
Special Reports 
This section usually consist of invited reports that 
have significant impact on healthcare practice and 
usually cover disease outbreaks, management 
guidelines or policy statement paper. 
 
Audits 
Audits of relevant topics generally follow the same 
format as original article and the text should not 
exceed 1,500 words and references not more than 
20. 
 
Case reports 
Case reports should highlight interesting rare cases 
or provide good learning points. The text should not 
exceed 1000 words; the number of tables, figures, 
or both should not be more than two, and refer-
ences should not be more than 15.  
 
Education section 
This section includes papers (i.e. how to interpret 
ECG or chest radiography) with particular aim of 
broadening knowledge or serve as revision materi-
als. Papers will usually be invited but well written 
paper on relevant topics may be accepted. The text 
should not exceed 1500 words and should include 
not more than 15 figures illustration and references 
should not be more than 15.  
 
Images of interest 
These are papers presenting unique clinical encoun-
ters that are illustrated by photographs, radio-
graphs, or other figures. Image of interest should 
include a brief description of the case and discus-
sion with educational aspects. Alternatively, a mini 
quiz can be presented and answers will be posted in 
a different section of the publication. A maximum of  

 



three relevant references should be included. Only 
images of high quality (at least 300dpi) will be ac-
ceptable. 
 
Technical innovations 
This section include papers looking at novel or new 
techniques that have been developed or introduced 
to the local setting. The text should not exceed 
1000 words and should include not more than 10 
figures illustration and references should not be 
more than 10.  
 
Letters to the Editor 
Letters discussing a recent article published in the 
BIMJ are welcome and should be sent to the Edito-
rial Office by e-mail. The text should not exceed 
250 words; have no more than one figure or table, 
and five references.  
 
Criteria for manuscripts  
Manuscripts submitted to the BIMJ should meet the 
following criteria: the content is original; the writ-
ing is clear; the study methods are appropriate; the 
data are valid; the conclusions are reasonable and 
supported by the data; the information is im-
portant; and the topic has general medical interest. 
Manuscripts will be accepted only if both their con-
tents and style meet the standards required by the 
BIMJ.  
 
Authorship information 
Designate one corresponding author and provide a 
complete address, telephone and fax numbers, and 
e-mail address. The number of authors of each 
paper should not be more than twelve; a greater 
number requires justification. Authors may add a 
publishable footnote explaining order of authorship. 
 
Group authorship 
If authorship is attributed to a group (either solely 
or in addition to one or more individual authors), all 
members of the group must meet the full criteria 
and requirements for authorship described in the 
following paragraphs. One or more authors may 
take responsibility „for‟ a group, in which case the 
other group members are not authors, but may be 
listed in an acknowledgement.  
 
Authorship requirement 
When the BIMJ accepts a paper for publication, 
authors will be asked to sign statements on (1)  
financial  disclosure, (2) conflict of interest and (3) 
copyright transfer. The correspondence author may 
sign on behalf of co-authors.  
 
Authorship criteria and responsibility 
All authors must meet the following criteria: to 
have participated sufficiently in the work to take 
public responsibility for the content; to have made 
substantial contributions to the conception and de- 

sign, and the analysis and interpretation of the 
data (where applicable); to have made substan-
tial contributions  to  the  writing  or  revision of 
the manuscript; and to have reviewed the final 
version of the submitted manuscript and ap-
proved it for publication. Authors will be asked to 
certify that their contribution represents valid 
work and that neither the manuscript nor one 
with substantially similar content under their au-
thorship has been published or is being consid-
ered for publication elsewhere, except as de-
scribed in an attachment. If requested, authors 
shall provide the data on which the manuscript is 
based for examination by the editors or their as-
signees. 
 
Financial disclosure or conflict of interest 
Any affiliation with or involvement in any organi-
sation or entity with a direct financial interest in 
the subject matter or materials discussed in the 
manuscript should be disclosed in an attachment. 
Any financial or material support should be identi-
fied in the manuscript.  
 
Copyright transfer 
In consideration of the action of the BIMJ in re-
viewing and editing a submission, the author/s 
will transfer, assign, or otherwise convey all cop-
yright ownership to the Clinical Research Unit, 
RIPAS Hospital, Ministry of Health in the event 
that such work is published by the BIMJ. 
 
Acknowledgements 
Only persons who have made substantial contri-
butions but who do not fulfill the authorship crite-
ria should be acknowledged.  
 
Accepted manuscripts 
Authors will be informed of acceptances and ac-
cepted manuscripts will be sent for copyediting. 
During copyediting, there may be some changes 
made to accommodate the style of journal for-
mat. Attempts will be made to ensure that the 
overall meaning of the texts are not altered. Au-
thors will be informed by email of the estimated 
time of publication. Authors may be requested to 
provide raw data, especially those presented in 
graph such as bar charts or figures so that 
presentations can be constructed following the 
format and style of the journal. Proofs will be 
sent to authors to check for any mistakes made 
during copyediting. Authors are usually given 72 
hours to return the proof. No response will be 
taken as no further corrections required. Correc-
tions should be kept to a minimum. Otherwise, it 
may cause delay in publication. 
 
Offprint 
Contributors will not be given any offprint of their 
published articles. Contributors can obtain an 
electronic reprint from the journal website. 

Brunei Int Med J. 2021; 17 : ii 

DISCLAIMER 
All articles published, including editorials and letters, represent the opinion of the contributors and do not reflect the official 
view or policy of the Clinical Research Unit, the Ministry of Health or the institutions with which the contributors are affi liated 
to unless this is clearly stated. The appearance of advertisement does not necessarily constitute endorsement by the Clinical 
Research Unit or Ministry of Health, Brunei Darussalam. Furthermore, the publisher cannot accept responsibility for the cor-
rectness or accuracy of the advertisers‟ text and/or claim or any opinion expressed.  

 



Technical Innovations Brunei Int Med J.2021;17:98-101 

COVID-19  PANDEMIC:   IMPROVISATIONS  
OF AEROSOL BOX FOR SAFE PERI-
OPERATIVE INTUBATIONS COVID-19 
PATIENTS. 

M.A. AMIR1, N.H. ISHAK1, K.A. BANI HASHIM2. 

 
1Faculty of Medicine, Universiti Teknologi MARA Sungai Buloh Campus, Malaysia. 
2M.A. Industrial Design, Razak Faculty of Informatics and Technology, Universiti 

Teknologi Malaysia, Malaysia. 

Correspondence: Associate Professor Dr Muham-
mad „Abid Amir, Masters in Surgery (MALAYA), Fac-
ulty of Medicine, Universiti Teknologi MARA Sungai 
Buloh Campus, Jalan Hospital, 47000, Sungai 
Buloh, Selangor, Malaysia. 
Email: abid131@uitm.edu.my; Tel no: 0060-
361265000/ 0060-123272646; Fax no: 0060-
361265224. 

INTRODUCTION 

The aerosol box which was originally devel-

oped by Lai Hsien-Yung, a Taiwanese anaes-

thetist, is currently used across the globe as 

an adjunct to the standard personal protec-

tive equipment (PPE) for healthcare workers.1  

It acts as a barrier against aerosol particles 

that are potentially released during intubation 

and extubation, which is well known as an 

aerosolized procedure.  

 

It is a transparent four-sided plexi-

glass box, without a panel at the bottom and 

chest end, made of acrylic or polycarbonate 

and designed to cover a patient‟s head. It has 

two circular ports at the head end panel 

through which the operator can perform air-

way procedures. A recent simulation by 

Canelli et al has demonstrated the added pro-

tection accorded by this enclosure.2 However, 

this simulation was not validated for projec-

tile direction and particle-size distribution.  

 

Our concern with the original aerosol 

box stems from the possibility of aerosols dis-

persing in all directions during an aerosolized 

procedure. This is especially so at the circular 

ports which are not tight-fitting as well as at 

the chest end of the patient, where the box 

has no barrier placed. The passage of airway 

devices, application of cricoid pressure as well 

as the connection and disconnection of the 

endotracheal tube performed through the 

chest end of the box, are all potential sites for 

spread of infected aerosols. As there are no 

valid studies measuring the distance and di-

rection of aerosols that are dispersed, it is 

imperative for the medical personnel to be 

equipped with as much safety measures as 

possible. 

 

As it is near-impossible to create an 

air-tight barrier enclosure, we would like to 

recommend improvisations that can be insti-

tuted to the original aerosol box, which we 

feel will confer additional protection as well as 

better ergonomics. 

 

This innovation was a collaboration 

between Hospital Universiti Teknologi Mara 

(UiTM), Malaysia and Universiti Teknologi Ma-

laysia Kuala Lumpur (UTMKL), Malaysia. The 

development prototype underwent numerous 
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real-time clinical tests before the end-product 

was finalized and delivered to hospitals na-

tionwide.  

 

 

TECHNICAL IMPROVISATIONS 

Although the materials of the box were simi-

lar, improvisations on the design and dimen-

sions were made to address the aforemen-

tioned concerns. Oblong-shaped ports were 

added on the right and left of the original aer-

osol box. This enables a safer and easier ac-

cess for the healthcare workers assisting dur-

ing the intubation and extubation process 

without having to access via the exposed 

chest end of the box repeatedly (Figure 1a). 

 

The oblong-shaped port on the right 

side also extends down to the base of the box 

which remains open terminally (Figure 1b). 

This enables a seamless connection between 

the breathing circuit and the endotracheal 

tube and allows the box to be lifted easily at 

the end of the intubation procedure without 

having to disconnect the circuit and potential-

ly disseminating the droplets into the sur-

rounding environment.  

 

 The originally placed two circular 

ports at the head end of the box were simi-
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larly changed to oblong-shaped ports, ena-

bling more degree of freedom for the opera-

tor‟s hands and forearms during airway ma-

nipulation (Figure 1c). 

 

All these port accesses are covered 

by a one-way valve made of silicone sheet 

(Figure 1d). Silicon rubber‟s “organosiloxanes 

polymer” characteristic makes it superior to 

ordinary organic rubber. With its helical and 

low intermolecular force resulting in a high 

elasticity and compressibility, high tear and 

tensile strengths with significant flex fatigue 

resistance3, these properties will enable a 

tight fit around the forearms despite repeated 

manipulations, hence should limit the disper-

sion of droplets externally. These one-way 

valves can be removed from the box and be 

disinfected separately upon completion of the 

intubation process (Figure 1e). 

 

The height of the box‟s top panel is 

also increased for easier manipulation of a 

video laryngoscope, endotracheal tube with 

stylet or even an airway bougie. Additionally, 

it was made angulated and slanted, to confer 

a more ideal visual field to facilitate a seam-

less intubation process (Figure 1f). 

Figure 1: (a) Side port 
accesses, (b) Right port 
access with breathing 
circuit in situ, (c) Oblong-
shaped ports at head end 
of box, (d) Silicon sheet 
cover provides a one-way 
valve, (e) Removable sili-
con panel, (f) Angulated 
top panel, and (g) Plastic 
disposable drape fitted 
around patient. (Click 
image to enlarge.) 

http://www.bimjonline.com/PDF/BIMJ2021;17/BIMJ2021;17-98-101/Figure 1.jpg


Finally, we recommended a transpar-

ent and waterproof plastic drape to be at-

tached via adhesive, to the perimeter of the 

chest end of the box and pulled down to be 

tightly snugged around the patient‟s waist 

and peripherally under both upper limbs 

(Figure 1g). This will help to limit aerosoliza-

tion and droplet spray during extubation.4,5 

This drape can be detached and is disposed 

upon the completion of the procedure. As 

much as possible, it is pertinent to exclude 

the patient from the external environment 

during this high risk aerosolization procedure 

in view of minimizing cross-contamination 

with the health-care workers.  

 

 At the present moment, 29 of these 

improvised barriers have been distributed and 

is currently in use in 10 government and pri-

vate tertiary hospitals across Malaysia. These 

include Hospital Universiti Teknologi Mara, 

Hospital Sungai Buloh, Hospital Putrajaya, 

Hospital Kuala Lumpur, Hospital Selayang, 

Hospital Serdang, Hospital Tuanku Mizan, 

Hospital Canselor Tuanku Mukhriz, KPJ Am-

pang Puteri Hospital, and Columbia Asia 

Setapak Hospital respectively. This additional 

armamentarium to the existing personal pro-

tective equipment will be of added benefit to 

further protect healthcare workers against 

this virulent infection. The Youtube video link 

below shows the device being used in an op-

erating theatre settings in a government hos-

pital in Malaysia. 

(https://youtu.be/Wb--bes9a2k). 

 

 

CONCLUSION 

Our focus is on limiting the amount of cross-

contamination between patients and 

healthcare workers while improving the ergo-

nomics and optimizing the conditions in 

achieving a smooth airway intubation and 

extubation. With the highly infective nature of 

the novel coronavirus, it is crucial that all 

steps are taken to ensure the safety of 

healthcare workers, especially at a time when 

the supply of PPE globally is in dire shortage.  

This pandemic has brought upon a massive 

change in the current medical practice. The 

need for medical innovations and improvisa-

tions have never been more paramount as it 

has now. 
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