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Abstract
Purpose: The purpose of this study is to identify the effect of Progressive Space Organization (ante-rooms) in
Negative Pressured Isolation Unit(NPIU) such as National and Regional Isolation Units in Korea in order to build

basic data for the evidence based design of Airborne Infection Isolation Units which should prepare and

respond effectively to the public health crisis due to the hazardous airborne infectious disease. Methods: 1)
Gas(SF6) test and analysis on the 23 Korean Isolation Units under operation. 2) Assessment of the isolation

level of the space components by checking the Gas concentration. 3) Analysis of the Isolation Effectiveness

according to Space Organizational levels. Results: 1) The higher segregation level is, the lower Gas(SF6)

concentration is. 2) Too many segregations(anterooms) of Isolation Unit are not efficient for the prevention of

infectious bacillus spread. For example, 4 level of segregation has similar segregation effect to the 3 level of

segregation. Implications: Many anterooms in front of the isolated patient bedroom will guarantee the safe

environment against the danger of hazardous airborne nosocomial infection. On the other hand, too many

segregations is inefficient, expensive, inconvenient, narrow(unflexible) and so on. This study can be used as

basic data for further development of design guidelines of isolation units

Keyword
Gas Test, Airborne Infectious Disease

FHOA =RNEE2EY KYAE FelSetAr

1. Introduction
1.1 Background and Objective
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[Figure 1] Multi-gas Monitor, SFs gas cylinder, Gas diffuser
on the patient bed
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2. Concentration of SF; Gas by Spaces in
Isolation Units

2.1 Experiment Process
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[Figure 2] Gas generation and concentration check points in
Isolated ICU (A hospital, gas check point: a~e)

[Table 2] Researchers circulation and length of stay (A Hospital)
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[Figure 3] Gas generation and concentration check
points in National Isolation Unit
(W Hospital, gas check point: a~d)
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[Figure 4] SFs concentrations in bedroom, ante room, internal
corridor (W Hospital)
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2.2 Analysis of Gas Concentration Converted into
Patient Exhalation
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[Table 3] Patients’ estimated exhalation concentrations in Regional Isolation ICUs (ppm)
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[Table 4] Patients’ estimated exhalation concentrations in National Isolation Units (ppm)
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[Tabel 5] SFs Gas concentrations of 17 hospitals relative to
source room by isolation level

el 16k 2047 30 4t
A 3.17 013 0.05
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C 241 041 021
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E 3.05 0.07
F 32 0.12
G 6.29 0.23 0.08
H 6.41 0.38
I 0.97 0.35* 0.26
J 41 0.28 0.16* 0.16
N 817 0.68 0.06
(6] 1.29 0.06 0.03* 0.02
P 171 0.015 0.01 0.005
S 432 0.18 0.15
T 293 0.68 0.22* 0.12
U 1.18 0.14 0.11
W 491 0.11 0.08* 0.09
oA 349 0.26 0.11 0.08
HZEHX} 213 0.22 0.08 0.07
a8 96.54% 92.51% 58.07% 28.11%
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[Figure 5] SFs Gas concentrations of 17 hospitals relative
to source room by isolation level
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[Figure 6] SFs Gas concentrations of 10 Regional Isolation
ICUs relative to source room by isolation level
(except source room)
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[Figure 7] SFs Gas concentrations of 7 National Isolation
Units relative to source room by isolation level
(except source room)
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[Figure 8] Trends of SFs Gas concentrations in 17 hospitals
relative to source room by isolation level
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14) Appendix A : Database of Biological Weapon Agents(Kowalski,
Wiadyslaw; 2002, Immune Building Systems Technology)
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