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Conditions
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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property of the BIM] and may not be published
elsewhere without written permission from the
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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-
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sure that the principles outlined in the Declaration
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Manuscript categories
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Audits
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Images of interest
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ters that are illustrated by photographs, radio-
graphs, or other figures. Image of interest should
include a brief description of the case and discus-
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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.?
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.? However,
this simulation was not validated for projec-
tile direction and particle-size distribution.
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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

Published on 16 August 2021, 7 Muharram 1443.
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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
B 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.)
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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.*>
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

I"\ | [
s
tlons.!\_pf

ﬂnprqvn

pe 'opena
1 = 1 [

AMIR et al. Brunei Int Med J. 2021;17:100

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: outu.be/Wb--bes9a2k).

CONCLUSION

Our focus is on limiting the amount of cross-
contamination patients and
healthcare workers while improving the ergo-
nomics and optimizing the conditions in
achieving a smooth airway intubation and

between

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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