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Application of air sterilization station to air quality control of digestive endoscopy center
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[ Abstract]  Objective To investigate the effect of air sterilization station on air quality control of
digestive endoscopy center through a national multi-center dynamic monitoring research. Methods  This
study was conducted jointly with 15 digestive endoscopy centers in different regions of China. Each center
selected 2 endoscopy rooms using level 4 and level 3 digestive endoscopy techniques, one with an air
sterilization station (the experimental group) and the other without the device (the control group). The
concentrations of PM; and PM_ in the rooms before and after the use of air sterilization station were detected
and compared. Results The air quality of all research units failed to reach the standard air cleanliness
level 8 without using air sterilization station. After using the air sterilization station, the PMy concentration
and PM; concentration of the experimental group in each center under dynamic conditions were lower than
those of the control group, and the difference was significant (P<0.05). The PM, concentration and PM,
concentration in the experimental group at each center showed a decreasing trend with start-up time, with
significant difference at different start-up times (P<0.05). The PM, concentration could reach the air
cleanliness level 8 standard 15.7 minutes after the air sterilization station started, and the PM_;
concentration could reach the air cleanliness level 8 standard 25.0 minutes after the air sterilization station
started. Conclusion In the dynamic environment of the digestive endoscopy center, the air sterilization
station can significantly improve the air quality in the endoscopy rooms, which is worth promoting in

endoscopy rooms of medical institutions of all levels.

DOI: 10.3760/cma.j.cn321463-20221210-00044
YRS EHE 2022-12-10 AXHE 0L

SIS =8, TRUE, Tk, 5. a8 KB AT AL B2 rhoO s SUBTR v  0 HT). rh A Ak
2R, 2023, 40(12): 992-996. DOI: 10.3760/cma.j.cn321463-20221210-00044.




BT AL N BE ARk 2023 4F 12 A4 40 55 12 81 Chin J Dig Endosc, December 2023, Vol. 40, No. 12

— 993 —

[ Key words ]

matter

E AP AR Wi n SO WN N2 RS S AL
2T Pt 2 B B Y BN R — 5 R
29 10% Y b= B Jlk e i 25 SR R . EAER
Hf i) R ) (particulate matter, PM) & 5 W [} 4 T
I B S5 AR R WU I, AT R Rt iz 3l , HiA%
YUIT (1) S AR R P U SR AR R
Je A E

HAL N DRI AL T 3hZ8F NS, A GG
BB INI2 2 N BT Wy AR IR A BORE )R B, A7
TV T A% 475 WP W 05 1 AE RS . FE Bl
B AT A s S AR AR R B R B v Ak
TR LR JT I, BT 23058 o A # L IiE |
BT RAE DU 8 S5 AN R J 3 A 25 S A A T
HATERENPRY), BCEENE R, R
1M, H A E N s g B TR TE AN B b s
AT R Y TR GE o ASBIESE AE 2o 4 [
Z il AN, W2 ORIl ETH AN
a2 SRR AR B HRCR

XR57HE

— M4

2018 512 H—201948 A , il E & K¢
5B B B A Sk, UhIm]) N A — N R BE (bt
TS — N R BERE (m B R — B = e R
R BB L LB B T LR 22 B
B ik 28 — = B T PR EE R R 22 BB 5 R B 2R
Te AR B BT A B b N R e 3 PR 2
FR B — B BE 2N R 2R 5 — B B iU A
FMER amA S — NRERE EER K2R
BB B, 315 ZE AL P 0 R RDIT R ESR
A0 2 (BT R 4 9 3 FH AL N BRIZ T HE R
FLl SRR T A R TR A R s
A N2 %, T sh A2 AT A

= WA R

B HMRMPLORGEE[AKHEELE
(RN @R, MKJ4000 %) 5 R0 1 495 20 3o b 711
514 (Nohawk) o

= ORFER

1 ARSI 547 < 15 235 Ak PR o 5358 B 2 (1] 38
KA AR GRS R AR RS E . o
L2 EAE s A B s KR %, B HIRYTY
TAEFFER T 30 min FFAL, 55 1 [RIZZEAE R4 B A

Quality control;  Air quality; Air sterilization station; Inhalable particulate

EE KA . B2 E RO AR S,
ST L KU R 77 20 em , Q0TS BRI, ) i
Peas XX O T 20 em,

2. LI ITAL « 25 SR B TP HLRT R4 T R 3]
7 d Y SRI IR PEA, AR IE LI A 5 X IR 12w a8
ST EARL . Tk NS LA RER 2T TAE I IR
A A i A A 23 A i R

3. A s R] < AE R PR BT VAN S T AT,
KA AE Y H 28 SR B TFHLET L FFAL 10 min
FFAL 20 min JFFHL 30 min  FFHL 60 min 54~Hf 8] Bt T
R 5 AN XoF 52 56 20 Rt B 21 12 28 TRl s gk A7 25 A<k
HRE . 2P REFSE 10 d.

4. RAETT 1 CEI PR AR Ok BRI T
SKAE SRAE L LU AE 7 28.3 L/min, KA SE RIS
PEBCEUE . ToT N THRAE BT R M2

5. WRELFEFE « 45 WL 25 PM R PM, K . PM .
PM, % B B AL, BRI, B AT Ak P B
HUC Y A AT RO BV R E AT 4 90 3
BT RTHNEZE NS R E S E(E
B T A A S AR FVE ) (GB50333-2013) )
I 535 v - AR S A 2 ARt B 2K B2 = N2
SUEGEE 2R 8, HARE N R 2 AP =0.5 pum
ACRIEC>352 000~3 520 000-7/m*(>352~3 52047L),
>5 pm AYRCRIE2 930~29 3001~/m*(>2.9~29.34Y/L)
By 2SS R

MU Gt br

fHH SPSS 21.0 G it2# 4k 4 o T TERMEIES
PR, AR & IEA A0 L ws 78, (i F RS
IO PEAT L] O3 5 0 T 45 RN 55, PML ¥ B 2 PM, ¥k
R 25 R PR . R Z R ZE I 2258 2l
S 2 SR B b K FHLAS ] X PM  PM, € B
BFZIR 5 SR FH T SR AR AR 40L& R ML ] K12 %1
FUXT PM,  PM, ¢ B 520 ) e M G 2R, 4 A LA O
PG . P<0.05 HERALHE XL,

& =R

— | B IE R

S5 N2 B LA SRR & AT, R
SE P37 A 55 PM I PM 6 5 8004 4% 210 1~ 283
2R R AT, SEE 4110 5% PM, AT PM, 46 5 5000
& 750 A4, % IR 20 90 5 PM, AT PM,, ik JE 5 HE A&
750>,



— 994 —

RAETEAL N BE ARk 2023 4F 12 A5 40 %55 12 ] Chin J Dig Endosc, December 2023, Vol. 40, No. 12

S 78 N A

TEAd 25 SR W A, AN R o N2 = 1)
PM,, (F=9.85, P<0.001) 55 PM, (F=11.17, P<0.001)
ZSAEGITFE X . R, A S 5080 N B
BE AR YR RS B 5 ATE I S B AR
FARZER R 1,

FEM A SR RS, KRR B B S 2l
Xt a4112% PM,[ (8.25+7.21) 1YL 1. (44.88+19.81)
ML, F=18.27, P<0.001] #1 PM,, ¥ Ji [ (4 820.50+
5793.77) L [ (18 341.13+5 198.58) 4L, F=14.02,
P<0.001 7 B 2 22 5, 78 5 82 804 20 A v 7 LA S
B o H AR — ot 5280 41 5 % 4112 % PM;.
PM,, 1€ 22 3 G248 L (P>0.05) .

= 2SRRI S FE AL [R) X 2 o Y 52 ]

5 O S 0 2 T FH 23 ORI 1 P v
5 PM, ST X R, 2 R A G L (P<
0.05). S KFIEFFHLE , £ 0 I 4 PM VR BE
55 PM, v B Bifi FF HLES [B) 522 F R ta 3, FLZEAS [R) I
PLE ] 22 5 it 5 L (P<0.05) . HLARZE S W,
F2MEL3,

KT SCE B ARG FF AL 8] S 12 % 1H R
X PM; ., PM, ¥ B 5% Wi A 26 M 56 R, PML IR B (=
1 052.11,P<0.001,r=-0.98) 5 PM,, ¥ J& (’=34.64,
P<0.001,r=-0.99) 525 S K B 1 FFHLET [R] A SC 5
5, AL FSF ) AR 23 AT R A 5 T PM MR B (x'=
479.68, P<0.001, r=-0.05) &% PM,, % J& (}’=313.46,
P<0.001,r==0.15) 512 = B AR . ARG

SR 5 A AR sl AL R A i 2k, 28 SR
Y HFHL15.7 min J5 PM R B ] 38 2 45 S35 140 B 8 9%
FRifE, FFHL 25.0 min Ji5 PM, 9 5 1 35 31 43 05 1
SHARUE ., PMIRIE \PM, Mk JE 5 25 S K B ol T HIL
A fRI LA 2R LI 1.2,

W’

R g B 35 2 o AR 0 R 7S ) I H 45 5
AT, 25 0 L T 18 2 o A3 5 ARG o i 2
PEBE G BARIL N B LN B — iR
AMEST? T B MR8 7 i e vh S 0l A AL 18
Sy IR SRR IR AT e S EOR R A S
TIURLII I ISR IE , e AL AR AU DRI T
N B2 E N =T A ZOH R 5 i E 51 AT
Iz EH A

e Gy B R AN A Rl T CIRZS B R
AFFEEAE T A2 T BE DT R kPR i, ELGE AT
R SR R R 5 2 I A T ik 8 O B RCR B, (H
BB A B R G RA R . 2 UK E R
FH A o BB 23 B, b 2 S A 0.3 um K DAL B9 3
KLY R I AT 1009% it 3% , R Al LAGE o 5 E D
TR AE Y R A R T AT K, B A
WFFE R IR RS 3 25 UK Bl T2 = N A AR
TR 919 ", Al DIFR IR e A B T
Pl g AR B A A

AHF Tl it 42 [ 2 e Sh A I IEST  GIESE

R TR HL I A B RO 23 TR st i s B (AR RUL, s )

Hfy SRAREHE AL PM, PM,

PR ERLR 2= w4 — B b 210 28 194.21+13 843.40 153.88+151.10
ST — AR EEBE 210 66 491.50+9 611.18 210.00+19.94
MR ZE B R — M B2 B 210 19 008.80+6 863.65 38.30=13.71
oM — KR B2 B 210 25017.14+12 224.28 51.0016.30
I LAR B2 BETH AL B 210 18 728.46+13 585.75 104.69+88.28
s NR B R 210 46 758.72+11 147.68 325.03+121.30
PR PR B — BB 210 7 733.89+933.71 31.17+8.377
2PN KA — BB 210 16 863.58+3 976.19 62.25+13.78
P E R — R B B 210 20 272.33+9 894.47 41.72432.35
TR ER R BB 210 14 350.25+5 127.87 32.54+12.61
RBUR =g BEBE 210 30 538.67+18 090.62 72.95+37.29
PHETT )L BB 210 25 481.81+7 906.14 29.71+16.18
A E— NREERE 210 14 703.04+7 065.49 36.1517.67
TR 2 R 2= B BB 5 — 2 e 210 25 160.00+8 385.18 84.80+44.42
o SRR R A R 5 — R e 210 12 632.39+6 945.94 54.39+19.10
F{H 9.85 11.17
P{E <0.001 <0.001




FPAEE AL N BE AR 2023 4F 12 A2 40 4555 12 ] Chin J Dig Endosc, December 2023, Vol. 40, No. 12 — 995 —

T2 ATFHL T A P B RO i 2 KR B e PML R AR A (B kR L)

e T e RS SCRYARR
YA W

- i — F (7

= JEBLAT JFHLI0 min JFHL20 min JFHL30 min JFBLGO min o) F{i Pl FE P

PR R B I 750 227.40+ 23.40% 6.45+ 4.58+ 240+ 238.56+ 30.91 <0.001 82.93 <0.001
P B 75.66 15.90 5.80 4.01 391 73.05

r“JIIFE B— ANREEBE 750  194.00+ 43.67+ 8.00=+ 0.57+ 0.00+ 208.15+ 777.71 <0.001 480.87 <0.001
29.21 9.71 3.61 0.33 0.00 26.66

W T PR R 2 — 750 35.20+ 12.20+ 9.00+ 6.80+ 3.80+ 41.40+ 339.85 <0.001 44.52 <0.001
Fff ) 2= B 8.76 7.60 5.15 2.86 2.39 21.85

BT — ANREEBE 750 66.00+ 12.60+ 4.20+ 0.89+ 0.60+ 63.67+ 95.56 <0.001 170.75 <0.001
12.98 7.99 2.77 0.40 0.89 8.31

RIETIAR BB 750 24580+ 30.60+ 15.20+ 14.20+ 5.00+ 250.40+ 93.02 <0.001 336.81 <0.001
THAEEBE 34.35 21.05 5.26 13.92 4.00 80.60

HIAEE N R E B 750 517.00=  380.80% 353.60+ 206.80+ 91.80+ 479.56+ 15.43 <0.001 38.70 <0.001
86.93 87.63 91.89 97.07 51.01 118.41

FMRKRFEFARBESE— 750 41.40+ 16.40% 10.60% 10.20% 8.80+ 32.83+ 27.98 <0.001 26.93 <0.001
[ B 9.69 11.50 491 6.61 5.59 11.80

2PN R AFE— R B 750 73.20+ 40.80+ 23.60+ 15.00+ 7.40+ 82.80+ 63.74 <0.001 73.13 <0.001
15.45 12.05 10.85 4.47 2.30 20.18

A KEE— R 750 53.00+ 10.40+ 3.00+ 2.20+ 0.40+ 50.50+ 16.79 <0.001 15.90 <0.001
P 5 30.70 7.70 1.87 1.92 0.89 32.98

BRI KA R B B 750  137.80+ 52.00+ 41.80+ 29.40+ 17.00+ 98.00+ 254.63 <0.001 77.63 <0.001
16.27 21.19 22.21 16.09 12.75 58.50

Pa&T L ERBE 750 35.60+ 21.40+ 3.00x 2.60+ 1.10+ 37.28+ 12.05 <0.001  4.79 0.003
4.83 9.54 1.58 2.19 0.80 17.34

ZHAF—ARER 750 59.20+ 13.80+ 4.80+ 1.60+ 0.55+ 42.67+ 59.28 <0.001 169.29 <0.001
12.68 5.89 2.17 1.00 0.40 16.13

&ﬁ{lk%t%f&nwﬁ 750  124.20+ 32.40+ 25.80+ 13.20+ 6.20+ 95.40+ 535.52 <0.001 150.80 <0.001
BB 12.91 17.24 12.68 9.01 6.02 26.52

*lIll:ﬂthMJE 750 83.40+ 22.80+ 15.40% 10.60% 6.00+ 7820+ 1061.59 <0.001 152.36 <0.001
B 13.67 8.67 6.66 6.43 430 22.79

TE A IR PRI Dy 4% v AR B L

R3O A B O 2 SOK R R P, R BE ARG (AR H0L)

e —
" Sy Pe = T bopiral A SR *Eﬁéﬁmﬁl
B ?%% SR AE S SOK B JS PM,, R B (s PN, T i K FEHLA ]
" FERLAG JFHL10 min JFHL20 min JFHL30 min JFHL60 min  (¥xs) Fi P FfH P
KRR MR 750 3944240+ 16927.60+ 8819.80+ 4 736.20+ 391.40+ 2952645+ 405.53 <0.001 66.18 <0.001
o TR 11724.03  6044.99 3113.23 3846.28 224.11 13 352.59
JUMTIE - NRERE 750 65889.67+ 20 666.00+  1992.00+ 328.00+ 96.33+  66491.50= 157.10 <0.001 232.60 <0.001
1238375  8377.67 307.57 300.25 25.54 8 996.50
[N 750 1904340+ 614220+ 454020+ 2889.00+ 2818.60+ 18974.20+ 236.91 <0.001 38.06 <0.001
R i 15 B 6483.59  4610.40 2749.77 867.79 171898  7497.45
BT — NRERE 750 2315840+ 1 063.00+ 988.60+  997.60+ 502.80+ 26 083.60x 4520.75 <0.001 172.13 <0.001
5594.95 615.66 447.22 492.84 164.78 15 331.87
WARITAEREE 750 21616.00¢  5161.00+  3768.40+ 2708.00+ 2090.40+ 2001647+ 524.02 <0.001 74.01 <0.001
[ 5898.98  2848.41 2323.63 1186.94 872.49 5825.50
] B | RPN 7 750 52689.20+ 1464620+ 10 124.40+ 8833.60+ 444400+ 55286.33+x 239.32 <0.001 39.97 <0.001

PR —
5
MR — BB
B R — M
S

TR AR R
P27 LR BERE
A NRER
g&ﬁ et )

)B

B B2
b

17 603.02 10 400.02 7521.11 6997.71 2 810.77 16 789.19

750  8280.00+ 293240+ 276140+ 2909.60+ 3313.00+ 7787.83x 133.44 <0.001 69.90 <0.001
895.25 723.66 551.21 848.98 1455.07 1262.55

750 22070.00+ 9416.80+ 5326.60+ 4740.80+ 3679.20+ 22063.67+ 238.32 <0.001 35.77 <0.001
7 269.48 4 441.80 1 854.63 2492.84 259431 6949.43

750 16 509.40+ 2345.00+ 1870.80+ 1576.60+ 902.80+ 20394.84+ 1677.91 <0.001 286.38 <0.001
2 906.44 429.87 348.30 322.98 162.79 10 496.83

750 34 176.00+ 2231640+ 13998.80+ 8 185.00+ 4598.80+ 37500.85+ 254.63 <0.001 23.73 <0.001
1548224  6951.71 4924.68 3635.23 2612.21 13 752.64

750 3505420+ 1245220+ 6984.60+ 652220+ 1808.20+ 20666.71+ 105.02 <0.001 60.13 <0.001
5815.44 9776.85 4427.05 2 602.28 807.88 4018.34

750 20613.00+ 471320+ 1153.00+ 283.80+ 356.00+ 18 150.44+ 533.02 <0.001 78.34 <0.001

7214.36 1 384.40 226.47 195.21 227.40 5243.61

750 24051.80+ 5740.00+ 3675.00+ 2601.40+ 2037.40+ 26268.20+ 494.18 <0.001 69.74 <0.001
7 875.25 1910.44 1 049.46 868.79 872.14 9029.30

750 1688220+ 532540+ 3885.60+ 243120+ 2816.20+ 13800.17+ 250.16 <0.001 36.45 <0.001
6 103.96 2 830.79 2248.68 500.44 390.29 7300.25

T s XoF HEZH PM Ve B8 A 45 v SR 8



— 996 —

FPAETE AL N2 A 2023 4E 12 H 45 40 %55 12 ] Chin J Dig Endosc, December 2023, Vol. 40, No. 12

2 BT A 2k

600

. 157 o N
FHIE ;157 min FiifE: 29.341L

0 10 20 30 40 50 60
IFE] (min ) a

Bl1 PV S 2 KR THUN R A ik

25 St - B UG 2R
80 000+
. 60000
o
\/:
] L
= 40 000
r
i
20 000f AHf] . 25.0 min
Frife: 3 2504/L
0

10 20 30 40 50 60
18] ( min) 9

B2 PM, I S5 O BRI L A i

T A SOK B B TE TS AR N B 0 23 AT 4R 1 R
FHRCR . WF5E R ANl 25 SO R A 1
T A BALE AN B2 E 1 2 R R AR R A B
2SS S AR . TR A KK v E , o
BB FNBREZEN SRS R B 0GE, =X
KB TFAL 15,7 min J5 PM, e JE ] 3k 51 23 4005 v
8 ZhRE , FFHL 25.0 min J5 PM, ¥ B 7] 35 3] 55 3%
R 8 Pihni . RIS, (A2 SOK W 1T N 12
FENZ I B, WA TOI bl N TR SR
T AT SRR K, HAETHAL N2 E X —3)
AR Rl RS

AWFFEAFAEAN T JRIBR A, tn ok % e N B2 0
BN Y H P A SR Y H N R E O LR
— AR B ARG BRI AR G451
0 T AR AR v A S ) i A DR R R O A A
W25 TR0 . A I BBF 5T 0 HE— 4 % e i 1k N
BIZEERN DB E LI AR R T2
SR IR, IR — 25 56 s R IR 0 o 2 R
P A IR

] B FR A T A B AR B H AT AL B b R

Jouke BLAR il 5 8 T Ak A B O s B A i
e, SEB IR AN BT O 2 U R M DN £, 55
A 0 2 ST AR A, AT 87 A PR A v e 2
2RI AR e T R A

FIBEIRIE T (4 7R A7 2 oo

{EERMAR 07 F R MR IR s il AR
B ST R R SR s 2 BFIE R 83 B

& % x

[1]  Hu H, Dailey AB, Kan H, et al. The effect of atmospheric
particulate matter on survival of breast cancer among US
females[J]. Breast Cancer Res Treat, 2013, 139(1): 217-226.
DOI: 10.1007/s10549-013-2527-9.

[2]  Marconi A. Fine, ultrafine and nano-particles in the living and
working setting: potential health effects and measurement of
inhalation exposure[J].G Ital Med Ergon,2006,28(3):258-265.

[3]  Brook RD. Is air pollution a cause of cardiovascular disease?
Updated review and controversies[J]. Rev Environ Health,
2007, 22(2):115-137. DOI: 10.1515/reveh.2007.22.2.115.

[4]  Pope CA, Dockery DW. Health effects of fine particulate air
pollution: lines that connect[]]. J Air Waste Manag Assoc,
2006, 56(6): 709-742. DOIL:  10.1080/10473289.2006.
10464485.

[51 250 . NGl zs S e de s U B 2 25 AU it
KLEISZIRD]. )M F 7 BERF R ,2017:30-42.

[6]  Ochiai T, Ichihashi E, Nishida N, et al. Field performance test
of an air-cleaner with photocatalysis-plasma synergistic
reactors for practical and long-term use[J]. Molecules, 2014,
19(11):17424-17434. DOI: 10.3390/molecules191117424.

[71  Ma H,Shen H,Shui T,et al.Experimental study on ultrafine
particle removal performance of portable air cleaners with
different filters in an office room[J].Int J Environ Res Public
Health,2016,13(1):102.

[8] e N B ILFNEAE By Ak £ EE i, vh A N LR ] i i
WEB R S5 K28 AR . GB/T 5033-2013 1 o i v T AR AL 5T
HOARFAE[S]. ALt = E 5 Tl th bkt 2013:2-6.

[9]  Healthcare Infection Control Practices Advisory Committee,
Centers for Disease Control and Prevention (U.S.). Guidelines
for preventing health-care-associated  pneumonia, 2003
recommendations of the CDC and the Healthcare Infection
Control Practices Advisory Committee[]J]. Respir Care, 2004,
49(8):926-939.

(101 %GR Ak P 58 e i 48 v, vl ) I O B 2 A 5 12 O
23, AR E VAL N BT 27 0 25 . BT BRI B T 98 S 17
Bij 45 311 ] ERCP 297 & Z LR [1]. 42 3 4k 9 Bi 24 i
2020, 37(9): 609-613. DOIL: 10.3760/cma. j. ¢n321463-
20200706-00599.

[11] A5, 20k, SEERAS . A8 Bl s SO T 7 e AU PN 48 ST
BEMINFHRCR ). A B2 2 5 m RUR B 24K, 2020,
27(5): 622-624. DOIL: 10.3760/cma. j. ¢n311847-20200521-
00210.

[12]  TRE, ER, 91, 5. B8z OB xR B
5% e JR% e B It DR B U1 6 52 i 3 7 D).+ 9 R A R A
2021, 38(8): 585-588,591. DOI: 10.11726/j. issn. 1001-7658.
2021.08.008.



