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Airborne Transmission Airborne Transmission
» Obligate Airborne Transmission : M.Tuberculosis » Droplet nuclei (evaporated droplet) < 54M, dust containing
» Preferentially Airborne Transmission. Measles, microorganism
Chickenpox, Smallpox

» Widely dispersed by air currents within a room or over a long
» Opportunistically Airborne Transmission: SARS,

Influenza, MERS

distance
» Suspended in the air for a long period of time

» Terminal bronchiole

. Roy CJ., Milton DK N. Eng JM 2004, 350 : 1710-12 .




Airborne Precautions Airborne Precautions

» Administrative controls Administrative controls

» Environmental controls :OPD, waiting area, sputum collecting » ulemnesesnsile aﬁ'umiuws'ﬂi‘"mm%e

room, bronchoscope unit, laboratory, patient placcment9
Airborne Infection Isolation Room (AIIR)
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» Respiratory Protective Devices: N-95

DC. Guidelines for preventing the mansmission of Moberculosis in health care fucilities, 2005

4 = 1 v a
» mslvmsanpuAyaans Aihe and

- &
» msiszmunnuaea

‘._ ‘

fonssnvo IRz MM IMlIn FoIMIAIU

11413 JWeuUa wanwimnawiiBuidRGaIMBIHYINY

szuumaeumsle
Y Al v 1
» msnumgihe Talsalvil

» maguasndiboialsn

a T | a
andsziangIny

v o ¥ o
-Ih5eSsuazimiinan
-laflwidan

b o a & [v)
4 mig}uaua:ﬂaenumsmwmm‘lsﬂiuuﬂamsmaa

» mstloaiumsuninszareo Tadsalulsanenina - -laiadaannna 2 dilansd
Tsanena ﬂ ;

UINITATUWIIT
-amziigwnaziiviaga
-3Wasnmnasuinis “ DOT”
-Tiainsuitadaauloasronniaiaslal
- Gaamnisinsuazdvdoadiilnszuy

‘._




One Stop Services
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Airborne Precautions

Environmental Controls
y oy A ”
4 miaﬂﬂﬁ134!‘11311!141]0&!%011\!31]11E)eroplet nuclei:
ventilation system, filtration, UVGI?
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Airborne Precaution Room Figure 5 . Wind-induced air flow directions in a building (153)

» WHO 2007 Wind direction

» Natural ventilation: uses natural forces to drive the air flow through the building - - a—
> Mechanical ventilation: fan, IIEPA filter, air conditioning
» Mixed-mode ventilation

[ -1 | —x

» Ventilation rate Z 12 ACH =
+1 i

> Direction of airflow from clean to dirty
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Annex H Natural ventilation
example lll: Tuberculosis
Control Unit, Tan Tock
Seng Hospital, Singapore

the Diagnostic Clinze

The Tuberculosis Control Unzt (TBCU) pat Zervices
! 3 d d. and the C Clinic wk = are

are eval

P and
sereened and managed The 20-bed TBCU ward (zee Figure H 1) houses inpatientz who
are mostly long stayers wath poor social or fanuly support, and those under legal order
for inpatient duectly obzerved thexapy. The ward iz staffed by two to fowr muzes, and one
health-care attendans per rotating zhaft (three zluftz m 24 hourz). The medical and muazing
=taf¥ do not normally wear masks in the ward

Figure H.1 Two views of the single-storey tuberculosis inpatient ward;
the perimeters are free from obstruction. allowing natural
ventilation throughout the year

Figure 2. llustration of the desired direction of air flow in a properly designed naturally-
ilated isolation rreeonty Ing the windows, and the door

oom (. P
between the isolation room and the comnidor)

Assessing Ventilation Performance

» Sufficient ventilation rate as required (12ACH) ?

» Overall airflow direction in the building from clean
to dirty zone ?

» How efficient is the system in delivering the outdoor
air to each location in the room ?

» How efficient is the system in removing the airborne

pollutants from each location in the room ?

Table 4. Air changes per hour (ACH) in a naturally-ventilated room
observed in an experiment in China, Hong Kong SAR

Room conditions ACH
Completaly open window + open door 203-932
Conypletely open wmdow + closed door 15.1-314
Half-open window = closed deor 10524
Clozed window — open door 88

*Pacvoral communication, Qiaz, H, Seto WE, and L: Y, The Untversity of Hong Keeg
and Quesen Mary Hospial




Table 5. Ventilation rates (ACH) in a naturally-ventilated room observed in an
experiment in China, Hong Kong SAR, under different test conditions®

Exhaust The door connecting The door and windows ACH
fanis:  theroom to the corridor  connecting room to the it i LB

8
1 1
is: balcony and outside air
is: e —
off Closed Closed 071 2 == -
off Closed Open 140 ] b 7 L s ol %

) B - i e e e

On Closed Open 146
On Open Open 292 i .
*Personal communication, WH Seto, Department of Microbiology, The University of Hong Kong and Queen Mary Yentilation Diagram for Gohort Ward
Hospital.
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Environmental Controls

» Primary environmental control (local
exhaust ventilation): enclosing devices

(BSC, booth for sputum induction) ,

exterior devices

» Secondary environmental control; AIIR,

Bronchoscope unit, Autopsy room

n-‘




An enclosing booth designed to sweep air past a
patient with tuberculosis disease and collect the infectious

Bl 0-8 afetjy C a bm et ?uﬁ ) \71’ 517“?’” 15 droplet nuclei on a high efficlency particular air (HEPA) filter

I o Exhaust to room
UBINULANUE or outside

—~

U\

Prefiiter )]
HEPA filter

Principles of Airborne Infection

Exterior Devices Isolation Room (AIIR)

» Prevent the spreading of airborne particles from All

to surrounding areas: well sealed room (40 sq. in.),

negative pressure (-2.5pa.)
» Dilute and eliminate airborne contaminants in Al :
fresh air supply 2acH) ,ventilation 12 ACH., HEPA filter

» Control the direction of airflow from clean to
contaminated area

> Ability to provide intensive care




Air conditioning and ventilation systems of AIIR
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Direction of Airflow

The location of supply air

and exhaust air register
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Environmental Control :1CU
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