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Effect of different ventilation methods on aerosol purification of digestive

endoscope cleaning and disinfection room

MA Jiu-hong . LI Xian-huang, ZHANG Yun, TIAN Xin, ZHOU Meng-jiao, BI Zheng-qin ,
HUANG Xi (Center of Digestive Endoscopy. The First Af filiated Hospital of Nanchang
University, Nanchang 330006, China)

[Abstract] Objective To evaluate the effect of axial-flow cabinet mechanical ventilation, exhaust fan mechanical
ventilation and natural ventilation on cleaning and disinfecting aerosol in digestive endoscope cleaning and disinfec-
tion room. Methods The experiment was divided into three groups: Axial flow cabinet mechanical ventilation
(group A), exhaust fan mechanical ventilation (group B) and natural ventilation (group C). Air in digestive endo-
scope cleaning and disinfection rooms in two wards of a hospital under three ventilation modes were collected; before
and after 2 hours of ventilation in the static environment (the cleaning and disinfection work was stopped for 12
hours), 0 hour in the initial state of the dynamic environment (the cleaning and disinfection work was in progress)
and 1, 2, 4, 6 hours of continuous ventilation, contents of particulate matter, microorganisms, glutaraldehyde in
air aerosol were detected, effect of three ventilation modes on purifying the aerosol in digestive endoscope cleaning
and disinfection room were compared. Results In static environment, contents of particulate matter, microorga-

nism and glutaraldehyde in the cleaning and disinfection endoscope room showed a downward trend after 2 hours ven-
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tilation, differences between group A and B before and after 2 hours of ventilation were statistically significant (P<C
0.05). At 0 hour of initial working state of cleaning and disinfection room, contents of particulate matter, microor-
ganism and glutaraldehyde in air among three groups were not significantly different (all P>>0.05). After continu-
ous ventilation for 1, 2, 4 and 6 hours, contents of particulate matter, microorganism and glutaraldehyde in air
among all groups and between any two groups were significantly different (all P<Z0.01), group A was lower than
group B and C. and group B was lower than group C. In group A, contents of particulate matter, microorganism
and glutaraldehyde in dynamic environment was low and the fluctuation range was small, and content of particulate
matter reached the specified range of class 1 million clean room. Contents of glutaraldehyde in group B and C excee-
ded the maximum safe exposure limit of 0. 175 mg/m® at 1, 2 and 4 hours of continuous ventilation, content of gluta-
raldehyde in group C still exceeded the maximum safe exposure limit during the lunch break of 4 — 6 hours. Conclu-
sion Among three ventilation modes, axial flow cabinet mechanical ventilation mode can most effectively purify the

aerosol in air of digestive endoscope cleaning and disinfection room, and it is recommended to introduce axial {low

cabinet ventilation mode to ensure the occupational safety of staff.
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Figure 1 Diagram of sampling time in static and dynamic

environment
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Table 1 Detection results of aerosol in static environment of cleaning and disinfection room before and 2 hours after ventilation
(zxs)
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Table 2 Detection results of particulate matter content in dynamic environment of cleaning and disinfection room under 3 venti-

lation modes for continuous ventilation (x % s)

SR B[] Ch) A (/L) B 4 (i /L) C 4 (/L) F P
0 13 526.67+1 118.23 14 623.83£2 211. 11 15 335. 00 £ 2 562. 70 1.176 0.336
1 15 872.17 £1 200. 33 31 277.50+2521.43* 38 973.17+ 1 643.38* # 237.222 <0. 001
2 17 365.33 £ 1 300. 08 40 091.00x1 375.79* 52 469.50£2 475.76* 7 587.492 0. 001
4 14 641.83 £899.98 37 369.50+1 635.90* 50 811.50 =1 520.80* # 1 .037.503 <0. 001
6 5 200. 83 £247.59 24 073.83+1 121.48"* 43 924.17+11 969.29* % 1 298. 636 <0. 001
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Figure 3 Curves of change in microbial content in dynamic

environment of cleaning and disinfection room un-

der 3 ventilation modes for continuous ventilation
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Table 3  Detection results of microbial content in dynamic environment of cleaning and disinfection room under 3 ventilation

modes for continuous ventilation (T * )

R AL ] Ch) A 4 (CFU/m?) B4 (CFU/m?) C4 (CFU/m?) F P
0 16.50 £ 1.87 19.00£2.10 18.68 £2.81 2.104 0. 157
1 33.00+3.41 97.17+£7.99* 135.17 +14.83*4 162. 632 0. 001
2 50.17+£2.93 164.83£16.20" 206.83 £27.69* 4 114.070 <20. 001
4 35.67+3.78 155.17 £ 13.24* 204.68 £11.57*# 420.014 <20. 001
6 7.50+1.05 94.67+9.71~ 172,17 £12.97* % 463. 540 <20. 001

Hx BTG AQ K, P<0.001: ARRE BA K, P<<0.01; # £R5 B4, P<<0.001,
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Ji& I F ] B, AERR S X 1,24 b i 3888 Y g TAERER A 1.2.4 hHTiﬁmTIﬁEiﬁquu
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Table 4 Detection results of glutaraldehyde content in dynamic environment of cleaning and disinfection room under 3 ventila-

tion modes for continuous ventilation (mg/m®,x * 5)

K RER ] Ch) A B4 C#H F P
0 0.022%0, 003 0. 026+ 0. 003 0. 028 =0, 007 2.476 0.118
1 0.0570.010 0.183%0.017* 0.279 £0.024*# 232,258 <0. 001
2 0.109 0. 008 0.341%0. 032" 0.473%0.036* ¢ 260. 188 <0. 001
4 0. 094 % 0. 009 0.320 %0, 042* 0.467+0.050" 149, 021 <0. 001
6 0.017 £0. 005 0.153%0. 031" 0.389%0.029" % 355. 080 <<0. 001
s Fom 5 A Q. P<0.001; £ £ 5 BALE . P<0.001,

B BE (mg/m?)

%

AR TE] (h)
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Figure 4 Curves of change in glutaraldehyde content in dynamic

environment of cleaning and disinfection room under 3

ventilation modes for continuous ventilation
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