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Study on different test methods to evaluate the drying effect of
flexible endoscope

Li Xianhuang, Huang Ziyi, Chen Liuji, Zhen Jing, Liu Haixia, Zhang Yanxia,
Zhang Xun, Huang Xi, Ma Jiuhong
[Department of Gastroenterology, the First Affiliated Hospital of Nanchang University (Jiangxi Provincial
Key Laboratory of Digestive Diseases), Nanchang, Jiangxi 330006, China]

Abstract: Objective To compare the effectiveness of cobalt chloride test papers and borescope in evaluating
the drying of endoscopes, providing a reference for clinical selection of appropriate assessment tools. Methods 10
gastroscopes and 10 colonoscopes procedures were selected from November 2023 to March 2024 for circulation
experiments. After endoscope reprocessing, they were randomly divided into five groups with different drying times
(30 s, 3 min, 6 min, 9 min, and 12 min) with 200 samples. Cobalt chloride test paper and borescope were used to
evaluate the drying effectiveness. Results The qualified rate of gastrointestinal endoscope by borescope was
significantly higher than that by cobalt chloride test paper, but cobalt chloride test paper was obviously better than
that by borescope in convenience and cost-effectiveness. The borescope had the function of visualization, and the
quantitative positioning observation of residual droplets showed that there were a large number of droplets left after
gastrointestinal endoscope drying for 30 s, and the number of droplets was obviously reduced after drying for 3 min.

Among them, the gastroscope was mainly light (1 ~ 5 drops/strip) and none (0 drops/strip), and the colonoscope was
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mainly moderate (6 ~ 10 drops/strip) and light droplets. Compared with different drying times, there was a significant

statistical difference in the number of residual droplets in the endoscope (P < 0.01), and the localized droplets mainly

remained in the distal bending part and the proximal bifurcation part of the lumen. Conclusion Both cobalt chloride

test papers and borescope are important methods for assessing endoscope drying efficacy, each with its own

advantages and limitations. Clinicians can use both methods in combination to comprehensively evaluate the overall

dryness of endoscopes, thereby ensuring the safety and effectiveness of the endoscope reprocessing process.

Keywords: flexible endoscope; cobalt chloride test paper; borescope; drying; residual droplets; percentage of pass

W NEE (LURRRR “INBE7 ) IR gedas il i
G WUhBE . e, BV, THTEE . AORIEUE. T
A, Hob, RIS N B n) &l
FIRAEY, AHFFELEN, BT LA P A R R
FETE TERAMIR IS, H 42.00% ~ 95.00% 4 6 Y i
BRI R BE R A o A s MR AL RS T 0 0 o ol 9
B AL L FE AR TT A AER TR A PEAL
SR IE A R P AT . R (BT TR
A AR ML WS 507-2016) "iufg i, T4 (i
RN R TSR R 30s, ST,
(LI PR G FIPAG TR RICR 1 7 vk AR B . ) SO
SRR I, 2 20.90% FIE e X P BT It Tt
HEATWEI LR BE B il ek BBz H I P B e
AT K BRI R TR . EEE AR 45
VR T PR BRSNS, R
i P, SRR BRSO T EER TR IS T
H, JohdEee, RS miE =2 e, PRt
PN S B Y, Hon] B AT Al A IR S A Y
AR HTNESEREMERNRE, B
JE PR TR R G T B, LIS, NBE
() T BRI 2 — A KPR . S B AR A R—
7 (5 EL PR AR B ARG T L, AT 8K AR )
Fetk, © 2 TR SOl NS 8] 118 BER SR
W, ATVE R A I TSR I B A T H . i
BRI IT &, HARr BT AL IEE, ok T
Ry B i TSGR R E R, RN TR
SRR A B o 5T LA LR A eSS A
FebE, AR ER2ES, A6 Bfeis Rg2m
BT, BT AR AU S A IR e N B T
PR TR T A SEPRALRE, LAY OM I PG 1B 8 T Sk
()RR, T, RS2k .

1 ZREFE

— AR
PEHL 2023 4F 11 H —2024 4F 3 H A B i 1k 4 4
O B SR 545 10 AT SE 56, N AL 3
M1 2 LG BRI 0 e . selE, BEPLSY R 54>
ATE T a4 (30 s, 3 min, 6 min, 9 min F
12 min), R FHAE s G 1000430 00 25 A G A A 3 ARG 0 Ay
BETRACR (10WK/55) . RIMHEE, H2a4582%E
RIS b 5 B A 5T N 53 2L [RPEA AN [R] 75 0%
BETHRRCR
1.2 FEFE

N A . R N T VR TH B R R L WS
507-2016) TP AR, e RETALEE . DR . VEVE .
EE . THEE . ZORIEVERI TIRTARRE, S8 AR
VERINEE, T 10 min PiEA TR, MRS
M, BRI E 035 MPa, #:AER, BFSE AR
Sefl A TN RN R TH , AR E W 5] 1
5sfa, A BB, PR I R TR A
AT, IFAR A A I ) A T A
1.3 FEMRENRAEF*
130 EhREiem AL TERRT R, ST RV R A
WA o B 8 A A8 R AL, A=) % KH
Healthmark Tk 28 &), #LA% . K 110 em, H 2
1.9 mm, BiskBORMEECH 5045), WL TE 6 Ik
BREAW o PR AN DA PR AT, e e A
TR O#HEA, HRelE AERAEE, FAGERE
WA e, RS, PRI IE SR
WA . BEERERES N i (0~35cm).
IR (36 ~70 em) FEIHES (71~ 115 em) 5 WABals
Krg e (145 em) 3k wgimiB (0 ~45 em) . HHB
(46 ~90 cm) FITdEHEE (91 ~ 145 em) o F% B3 TR 4k

1.1

« 35 -



[ N B

o531 3%

R R I 3 BRI KR B A, R ] BARAKAT
SEEUONH T PRI T A G A R RN R R A T
b, BRI AU N B TE R DL N, 5k B
TSGR0 (Fo), BRI ~ ST/, G
TR 19 (R, WNEAEIEW L6 ~ 107H/40,
FREWOH SN 29 (R ), B TE R WL > 1077/
I, FREWORAE O 3 (). MNEE RN
R I RGN BT AT 5 e D A
THAGH . WLE L.

A: TCHRERER, THAAH: B: HERRWM, THARGH.

E1 ERENNHRETRERERE
Fig.1 Identification diagram of endoscopic drying results
of lumen detector
132 FufudsaRae TRE R IUR & WA SR

AR, B ERAE (BT K B =R
FoA PR G 4 06 A8 s o B i 4R R BY g
12.5 mm x 9.0 mm X/NAL -, AP AN A ETC T
=, HERE (NEREGR IR E kSR, A
%K FMEFRH RO AT R A F], T i /N E
28 mm, TAEKE1.8m) JeMik4t, HNBEIGKEE
AR, A 200G KA Sk 5 i, ST
AT G , W R 6, BRE
JENTCHAAR, BTG, IRBUERTLLairil, #&
INEHENIR WA, BTG LA 2.
1.4 SitERE

K FH SPSS 25.0 e it 2 5 3t kit . A5 & IE
Ao TR B (D) (M (P,
Py 1ER, WERHIESEBMER (Kuskal-
Wallis HEZ50) 5 THECZERILLG] (%) #m. P<0.05
hERBGIERE L.

A B

A: TCHRIAERER, THGHE; B: AR, THAGH.
B2 SUHRRNPNETRERENE
Fig.2 ldentification diagram of endoscopic drying results
of cobalt chloride test paper

2 #HR

S SEIR 4R A0 B B A0 TS Rz B B9 R BR i
ALK 3 SOK ARG L T R A
FB, AR R, HA I A RN R
ORE A A, AT AN 24 100 WL BT W, AR
IR, SR, ARSI AT R A G Js W A i
AT TR B R, 3 TSI BRI SR R AT
BAGEEEWME. B0 s, RERM, Tk
HL IR AR
2.2 BRI NEARE TR E % B R @0 E
=M
EREROWEE B, BEE THRETHER, B
FREA VB WD, S Bk B AR > T
B, BRI T30 sJ5, KM AE KRR %
W, T3 min 5, AR B R, TR
12 min J5 , B % JCAF A7 W% 5% §410.00 (0.00, 0.00)
1, AU BT AR/ DB WGR0.00 (0.00, 0.75) JiE] (&
3) o AR A P sk B o A LA, 225
Giit#E X (Z=-5.76, P<0.01),
2.3 BRI NEZBRBHENSESR
BB B 85 T 30 s I, EEJE VR AR B AE
80.00% LA Lo T3 minJi, B8 LARREEFI IG5
WA WABe LA BERNAR BEVROR AR BA Ry 2o AR 1]
FERKZ 12 minb, BEHAR R, B4
145K (10.00%) o2 R B GR E . UL 4.

2.1

- 36 -



811 R, A5 AR AR N BE TSR 5T
807 I R B A% A4 0.00%; B TR FIE R, 5%
0 Ul UL TGRS RGN, ELAE ARSI SRS ) T 48
60r ARARE T AEAANRAT; TR 12 minff, ML
. 50} . , . - —
S Hu ¥ B TR K8 543K 100.00% , - T AL A AR S/
& sl AR 80.00%. W#3.
:E{_ °
20t .
10; .. ‘ 100% -
0 T o0 BRRN:N
30s 3min 6min 9min 12 min £ g g
2 X 5 > :“A%
E3 BRSNS R E TR AT 5 B R R R i EBER O
Fig.3 Observing the number of residual droplets in . i B B : 6-101/% (1)
endoscopes at different drying times using a borescope tf,f 50% : g
5400/ : 5 g 1esHERCHE)
24 BEANUMERBLBENERDMIELER 110000
5 B W B4 A ZE R S R R . i RE R
(20
o, SRR A (0~ 10 em) M, UL o6l 3 :
TR AL A AL A AL
%f%%%ﬁ% ié}y{jﬁ ( E%ﬁ 105 ~ 110 em, 30s 3 min 6 min 9min | 12 min
5 B I 3R 2=~ =1 it 1] B BB 7% S it
W 135 ~ 140 em). W32, B4 =R *JILJ{{%FA%W%RTHE-hEﬂﬁiEﬂﬁzl_lram
LERTMER

25 SEKEMERRMNMENRETREREBL
BRI Z A BRI T4 30 s I, H 4

Fig.4 Evaluation results of residual droplets in endoscopes
observed at different times using a borescope

x2 BEREMNUAETENENZRNEARBUKERBSILERL %
Table 2 Proportion of residual droplets in different parts of endoscope observed by borescope
at different drying times %

P— N FhR P
H 1783 H5 1783 B 783
30s 57.35(160/279) 79.40(185/233) 10.39(29/279) 9.44(22/233) 32.26(90/279) 11.16(26/233)
3 min 64.29(27/42) 70.37(38/54) 0.00(0/42) 1.85(1/54) 35.71(15/42) 27.78(15/54)
6 min 64.86(24/37) 60.00(12/20) 35.14(13/37) 20.00(4/20) 0.00(0/37) 20.00(4/20)
9 min 27.27(3/11) 94.74(18/19) 0.00(0/11) 0.00(0/19) 72.73(8/11) 5.26(1/19)
12 min 0.00(0/0) 0.00(0/0) 0.0(0/0) 0.00(0/0) 0.00(0/0) 0.00(0/0)
* 3 SUHINKMERG NIRRT IR EGN R ETIREEE
Table 3 Testing the pass rate of endoscopic drying with different drying times
using cobalt chloride test strips and borescope

41531 30s #%(%) 3 min %%(%) 6 min 5%(%) 9 min £%(%) 12 min %%(%) REHERI%
AT

HHE(n=10) 0(0.00) 3(30.00) 6(60.00) 8(80.00) 10(100.00) 54.00(27/50)

W% (n = 10) 0(0.00) 2(20.00) 5(50.00) 6(60.00) 8(80.00) 42.00(21/50)
SRR

B4 (n=10) 0(0.00) 2(20.00) 5(50.00) 6(60.00) 8(80.00) 42.00(21/50)

%5 (n = 10) 0(0.00) 0(0.00) 4(40.00) 6(60.00) 7(70.00) 34.00(17/50)
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