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« Approaches very much linked to

¢ Type of estabishment, missions, funding (Internal, external)

v National concerns, Sectors of activity, culture

/ Links with universities, avaliable national data

bt Indicators
7 Mental hiealth (organization, technology, vulnerable populations) with heterogeneous

¢ Al, sometimes with the creation of teams such as the BAUA (machines, security, data mining)
7 Use of technologles: sansors, Innovations fur_ prevention
v Emergence of new approaches to chemical risks based on Big Data

« Comment :

/ Clmate approach still modest (UV, perceptions of sustainabllity transitions at work) aithough increasing
| number of events n this topic (S special sessions, 4 cral papers) -
¢ perosh
N .
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Prevention through Design P t
National Initiative 2 4
Stakeholder Input ?‘t‘mw'gii Impl tation
Agriculture,
Forestry and *
Fishing

Mining *
Construction ®

Research Incorporate
occupational
safety and health
considerations

in designs

GOAL

Prevent or reduce
occupational injuries,
iliness, and fatalities

Manufacturing *

Wholesale and
Retall Trade

Education
Practice
Policy
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Transportation,
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and Utilities

- Services ®

Healthcare and
Social Assistance

f—0
7 EREE N EAB LT R REREE T E

HRH g s B e #4835 - Malcolm Sim(Australia) 2 SHEHRE—EALG 2T
JEFNHESE A ¢ ¥R S 22 (0 &2 28 (From Ramazzini to Robots: the Impact of new
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Huge Technology developments since Ramazzini

Mixed views on this ki

The 24 hour work cycle and work from home

(1)

. Good work is good for health
. Occurring in both ‘white collar’ and + Increasingly common — COVID
‘blue collar’ jobs. Healthcare?
+ Some benefits for workers
+ Mainly in jobs involving repetitive
tasks

» Some downsides

+ Blurs separation between work

+ Less likely in countries where
and home life

labour is cheaper

« Focus on human/robot co-operation * Social isolation

8 Pt e A 2 FRUE

P 7OKRIERES - bTFEEE PR e U Al B HTTEEs - B 9 KA SRR
s LR TR R > BIAI TR (Long COVID) » KRR - SRIFEB(AERINRT) »
Al (FRZSFHY > AR - FRERE - A VI REEBIE R 2%
& BB s AT R S B P B A R R AR I BRI e E S -

INTRODUCTION

EU Strategic Framework on Health and Safety at Work 2021-2027

anticipating and managing change in the context of green, digital and
demographic transitions;

« improving the prevention of work-related accidents and diseases, and striving
towards a Vision Zero approach to work-related deaths;

« increasing preparedness to respond to current and future health crises.

UN Sustainable Development Goals (SDGs)
« ‘Decent work and economic growth (8)"
« ‘Good Health and Wellbeing (3)

9 B LEHREFSIEIL K& 2 1%
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Invitation Letter

Dear Chun-Wan Chen,

We are pleased to inform you that the abstract submitted by Chih-Chieh Chen under the
title: "DEVELOPMENT OF A HIGH EFFICIENCY SOURCE-CONTROL DEVICE FOR COVID-19"
to participate in the International Congress of Occupational Health ICOH2024 has been

accepted for oral presentation, and we are pleased to have you among the co-authors of

this contribution.

We look forward to welcoming you to this international event, which will take place in

Marrakech (Morocco) from April 28 to May 3.

Kind regards

./’F

Professeur Abdeljalil El Kholti
Président du Congrés ICOH 2024
Professeur Faculté de Médecine et de Phamarcie

Université Hassan Il, Casablanca, Maroc
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Development of a High-Efficiency Source-Control Device for COVID-19

Sheng-Hsiu Huang'. Yu-Mei Kuo’. Chun-Wan Chen®, Chih-Wei Lin', Ching-Yi Chiul,
Chieh-Ling Chen®. Chih-Chieh Chen®’

! Institute of Environmental and Occupational Health Sciences, National Taiwan University.
Taipet, Taiwan

? Department of Occupational Safety and Health. Chung Hwa University of Medical Technol-
ogy, Tainan, Taiwan

3 Institute of Labor. Occupational Safety and Health, Ministry of Labor, New Taipei City.
Tarwan

“Corresponding email: cechen@ntu.edu.tw

SUMMARY

Source control is the most effective means of emission reduction. This study aims to develop
a breath-responsive personal exhaled breath aerosol receiver (BR-PEBAR) to capture exhaled
particles without burdening the wearer's breath. The BR-PEBAR comprised, in sequence, a
hood, a connecting tube, a filter unit, a microprocessor. and a fan powered by a lithium battery.
The capture efficiency of different-sized hoods was evaluated in an aerosol chamber to vali-
date and optimize the design. The results showed that the final design of BR-PEBAR achieves
09.9% capture efficiency and results in a lower suction flow rate without creating measurable
negative pressure inside the BR-PEBAR.. This device has high capture efficiency and comfort
and can be used under normal breathing conditions. It can control airborne diseases by pre-

venting exhaled particles from contaminating the environment. So. patients with airborne 1ll-
nesses should wear a PEBAR.

KEYWORDS
Hood: source control: capture efficiency: contagious aerosol, negative pressure.

1 INTRODUCTION

COVID-19 is primarily spread through aerosols. Humans produce aerosol emissions when
they cough. sneeze. or breathe. Source control 1s the most effective means of reducing emis-
sions from the perspective of the control hierarchy. Preventing particles exhaled by infected
people from contaminating the environment is eritical to breaking the chain of transmission of
COVID-19. This study aims to develop a breath-responsive personal exhaled aerosol receiver
(BR-PEBAR) to capture exhaled particles without burdening the wearer's breathing.

2 METHODS

BR-PEBAR comprised a hood. a connecting tube, a filter unit. and a fan powered by a lithium
battery. A pressure-sensor-based microprocessor controlled the autofeedback following the
breathing pattern. A mannequin and a breathing machine simulated actual wearing and breath-
ing conditions. The capture efficiency of BR-PEBAR was evaluated in an aerosol chamber to
validate the aerosol capture efficiency and optimize the design. A condensation particle coun-
ter was used to measure the acrosol concentrations upstream and upstream of the BR-PEBAR.
to determine the capture efficiency.

I RESULTS

The results showed that the hood's optimal height, width. and thickness were 3 em. 10 cm, and
2 cm, respectively. The 3D transparent sheet was designed to adjust the distance between the
sheet and the face. The design of retaining air volume effectively minimized the interaction of
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the exhaled airflow with the environment. The BR-PEBAR achieved 99.9% capture efficiency
without creating significant negative pressure inside the BR-PEBAR. The current version of
the centrifugal fan could cope with the peak flow of 100 L/min after overcoming the re-
sistance of an N95 grade filter cartridge. and made it suitable for most of the medium load
works.

4 DISCUSSION

The hood can be worn with ear straps or headbands depending on the total weight of the face
piece and part of the connecting tube. The heavier components of the system could be hung
from the neck strap or tied to the waist belt for comfort. The connecting line might become an
obstacle for certain operations. In that case. a hali-face type respirator with a carefully de-
signed cross-sectional area slot in the nose bridge might be easier to operate. If necessary. the
capture efficiency could be increased by adjusting the baseline negative pressure within the
hood, but that would be at the expense of the shorter service life of the filter and the battery.

S CONCLUSIONS

The BR-PEBAR has high capture efficiency and comfort. It can contain viral aerosols and
control airborne diseases by preventing exhaled particles from contaminating the environment.
Patients with airborne diseases should wear a BR-PEBAR. If this novel device is well pro-
moted and wearers understand how it works and how to wear it correctly, there will be no
more quarantines and lockdowns when the next virus hits.
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