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Comparative Study on the Qualification Rate of Cleaning Foreign Instruments
by Vertical and Horizontal Vacuum Cleaners in Supply Room
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Objective: To compare the difference of cleaning qualification rate between vertical and horizontal
pulsating vacuum cleaners for foreign instruments (especially tubular femoral intramedullary nails),
so as to provide a basis for equipment selection in disinfection supply room. Method: From January
to April 2025,2543 external instruments (including 1500 femoral intramedullary nailing devices)
were cleaned using a vertical pulsating vacuum cleaner, and 2543 instruments were cleaned using
a horizontal vacuum cleaner. The cleaning effectiveness of both cleaning devices was evaluated
through visual inspection, ATP bioluminescence detection, or residual protein test. Results: The vertical
pulsating vacuum cleaner had a pass rate of 95.67% (2433/2543) for cleaning external instruments
(including femoral intramedullary nailing), while the horizontal pulsating vacuum cleaner had a pass rate
of 94.80% (2411/2543). For the femoral intramedullary nailing, the vertical pulsating vacuum cleaner
had a pass rate of 94.33% (1415/1500), and the horizontal pulsating vacuum cleaner had a pass rate
of 92.33% (1385/1500). There was no statistically significant difference in the pass rates for external
instruments (including femoral intramedullary nailing) between the two methods (P>0.05); however, the
ATP fluorescence or residual protein test values for the femoral intramedullary nailing were lower in the
vertical pulsating vacuum cleaner (P<0.05), indicating a statistically significant difference. Conclusion:
The cleaning qualification rate of two pulsating vacuum cleaners for foreign instruments (including
femoral intramedullary nails) is similar, but the vertical pulsating vacuum cleaner has a better effect on
the cleaning qualification rate of femoral intramedullary nails. It is suggested to optimize the cleaning
parameters for femoral intramedullary nails.

vacuum cleaning machine; external instruments; cleaning qualification rate; femoral
intramedullary nail; disinfection supply room

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 007



IFREASS | CLINICAL RESEARCH

ElH

THEALR S RGN AT B D 1 — DGR, ARG R A A BT ae il s= B it . T3, A BN T
1, SEEEBERAL R IR BT P s e EEBEIER RN S I BT SO R BT . AR AR AR IR BT, (R
R FRBNE BT IRS5 AT AN B PRS2 TS A R R A ¥ BRI TR R, ARBETHRm (i meT ) K
FATFA, HEBE A, HRRER T E, AR (IR BB ) A (&, 1880, FRIET RS,
TTRGPEE AN, SRR SR IOME AT SRS 7 S B P T O SR S A e, BT A S R B A AR
s IS BEBPNEIEIENRSE S, 5. MBEERE R BN AT BRESEALTE RE i A, G SR AR R
ARSI 2695 TR AN GHRMERE , SN i e S 18T TP SR S B K N I S a2 A 8, SO o7 s
WIS BE AT ARV BB UR P HAaS B R F AR 4 H TS Bl FLasys vt e s v st /A, (E7H
XA (BB HEAET) IO E R S Z i S, ARSI LU R B FLas T WL SISO T, Ryu et

RS,

—. MHR5RHEE

(—) idseirst

20254F1 H —20254F- 4 A [a[ Y AR J5 A1k 2 bl 1L 5086 £ FEAL
sroR 24, HAReEEE AT AR 30001, SF TR dnialsE
SERFICER, A R

HRI A REIARSIE=E 2 G, —&vR PC—L
VRIS A HE L L & (E™) . 2 EU PC-CHYfika)
B3P AL (PC—150C) 1& (M), Wik FRALE R
LR E R S A A

AR Super systeml—ATPZEHAGMNL CHiE) 15,
NMHF] FEEW ATPRKFURMERE Girfe) SRR G
) WRIEECRE (56%) 16 FREEEEE,

HAlbrk}: ERRESRRETIN, M.

(Z) BRESHE

U ATER B e B IS AN, A5 HAs N i R O
JRIRET G 1k, AMEETRITCRIIR AT WIS 34, [ES5E80E 0 BIT
A WG E A VI TS B U A Vel T B s Ve, Sz
JikEh I AE Ve LS RS B vl S 4lok (RS
K< 15pS/em, 7K 40-45°C, JHFFEE 93°C 543407,

A IEE T TR 38, OB AR B Y 7
Wl (& BB RENED) N REW L A EEN SN E, &
AT RECE T AR R, AR, S EE Ry,
AN PRI, SR IR A L B S LIB RN,
T R, MRS 2 DG —
KAz

EPRIKED B 2308 Ve TH TR T U BT AR 7 il (&5 %
HHENET ) M) FEWE AWM EE NS Em, BRI
B EZERIIETRAHN, % ZA U F ey, R
SR 2 DG — R AL

SRS EZE VR TN I4L: 25431, &% 24331, AEHk
110/, Hrfr: BEBBEP%T 15001, &% 14150k, REH 851,

ENAREN ELES N FEIA . 2543 1F, GF% 224111, RE
1324, Hirb BEEEENET 15004, A1 13850, A&HK%115
o

EESHL PIAIR M R E RSS2 ) . 7K
i (40~45°C) | BIEH HEEVSHY BT, AAOERERIBEIE
W2 DN 5 R Az, WA 1204048

(=) BRMRENTGE

1. Bk OLEH B, SAMRITEINSEEST 4 (&
BT ) B Tied, HJoiEE. sk, il K%
RN E e @ BIAAR SR AMINME F IR BE (545 ) £ B
TR EEVE. W, TERENAISN R ET dil (&R
) B—lTiedE, ARETEM (S REsENET ) FRiH R HK
W WAL T 5. G IR IR WS A
Rk, DL BB 5 SN RO A S B e 4F, o
SEOARA H S Ve A6 . R AT e R
BEPVET S N R A e E AT, HE— RIS E VO 5 10
W, WMEDAAEEE B BRJoEE . 5. 5SRO B
B PETE I HIE e A s

2. ATPAGIN: HINER G55 —R M ATP IR Rk
JERAERR A TR DU FE 8 A AT A S P PR e s, (S 20m Je T
AENE RS, FKE S /IR, 85 FACRFERRAE /IR N Y
AR S YT A8 2 0B EIN (e ) ATPSEE
R AT ARIE (TR ) TSRS v 5 B T S e
HISRAE, W 57 TR Ve SR IR A T e FAREE
7 RS A I < 200 RLU M PALERI A48 o B gstldis e &
M JaRmEEM: RA (FifE) ATP ORI LR F mR AR
AR YT 2R T B A, SRIEE 3, AR
SRNETMSRE, Sl 2aMERN (HifE) ATPESERIIYL
FRHEFTASIN . AR CHT4R) T R 50 I 3 Hh o5 I FH ST 7 1
RAB, A ST FARIIIE Ve S A8 R T PN . FAREST
SURETARIIME < 200 RLU BAERD &% ©,

3FREAE PN R 3M AL HR B A I (Pro-

008 | Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License.



tectM), ZAS I T A L I €0 O (U i T A2 PR 2 P B A T
PP AT o R A B TAT ok [R50 5 YR A
BUE S, EMEE SR LR R, 850 JosiErl
R, AR TR FAH, She Bl i TR
B, FEEi B EARE .

4 BN CFrde) ATPZOCRMME S B & il S
AN ST R & A BE AT SO T e B e A% 1

(M) BEitzahE

KM SPSS 26.08F:, TEWHERRLE x° K1, P<0.05
NEERGFR

(—) BEISREFTSEM ( SIREENET ) BRSEENL

WORHR | AHCE | A
ZH 51 2 )
I () (%) x*A "
?im 2543 2433 95.67 412 >0.05
Vel
E\Fﬁﬁ 9543 2411 94.80
et
(Z) BEEEREIERENLESR
1. BB RE AT R B R
TR 12 BT REEHL “it
SEETE AL 1415 85 1500
EP= AL 1385 115 1500
it 2800 200 3000

2ATERTME (x?)
(1) THEE AL
SEATE LT
E 7 M E A =(2800)3000 x 1500=1400E /&%
=3000(2800) x 1500=1400
SRV G
E sl B LB e AR &% =(200)3000 x 1500=100E 2R A4
% =3000(200) x 1500=100
b= A LI I SR ST R
E BB LI ot &4% =1400E Bt AH =1400
BB LS oA G A M
E BhoR A% =100E ER=UA 404 =100
(2) THEARITE I -RTT /5t

IrH SEPREL (O) | BIEEME (E) (0-E)?*/E
SETEBL A 1415 1400 (15)2/1400 = 0.1607
N ATHIHA G 85 100 (15)2/100 = 2.25
BRI TR A 1385 1400 (15)%/1400 =~ 0.1607
BB A B 115 100 (15)%/100 = 2.25

(3) BRIfE

X?=0.1607+2.25+0.1607+2.25~4.821
4% 2=0.1607+2.25+0.1607+2.25 ~ 4.8214

3 H T SR

FIHEE (df) -

df=(f7 % -1) x (5] %L -1)=(2-1) x (2-1)=1df=(4T £ 1) x (4]
H-1)=2-1)x 2-1)=1

IPYE ( a=0.050f) : x2IfiA2=3.841

1. PESZ

T RJE (4.8214) > IfFE (3.841) , XA PIE
< 0.05,

. &g

PR T iR E R A A G2 (P<0.05)
Wi =S EL AN SRR B T B
(—) IRERERETRNEIEER

G | AREuE | AR
el M | Pl
& () () (%) X f
SLAIHIRAIL 1500 1415 94.33 48214 | <0.05
EP= AL 1500 1385 92.33

(Z) ZR SRR ERNB S E I RETT 351

(& REHNE) BUWAHKEPE> 0.06 L5 AR L,
S BRSBTS B 4 A T ST e S 5 P
<0.06 M ZEFRAAGI AR, WU ARSI B E RIS
Ve [ S Ve T i e

m. e

PEEFNRE, SRFAMENRE, RHELESNE
B, ASkaRml CANBERBENAT ) S AT R LA A 2R,
ROFAEMIR . EE SR B MME LA e, 25 50 5N B e R e 1 )X
Ko, DAUELAIIR. AMRET I (S RERENAT) i vee—
Feeg DL B AL R, 2T K RN RTHE . ASRE T ER AL
B IR N BT S S 0 R S R B B S K B U R
FZ, RSN S E A dr. SRR S, Krsgm
BEBERIBETT . AP ELR B R R DU B A e 2 1Y R s T
. BRSBTS Wy M, AR AR, SN
NG, 37 2R Bl FL 23 T Ve 2 LER 2 R A
MBI, DT RIFAL, SR P AR S i i —
HEROEYE . WHEE . THR—IRITEVRR R, Bl A
EHFN S B T e, (BT MENES S, &
WA TF T, BA 2 AR, WETE
BRI, BB Ao, Wk, Wi, TREed
TR BRI RS AT a7 3 PC—L IS A bk 51 325 3 e 3 ZEH LA
Fib= PC-C Bk zh B3 BRI T 0L (PC—150C ) W ¥EIH TEIE 1Y
B EEEARER, B EGRER, B ATPZURN
EUHR R RS S7 ) B AT WA U YT T TS S A
(94.33% ) W= T EMUISI EASH I 68 (92.33%)
P1E < 0.06 BAG 25, FF k) LA Pl sk 2
7 B e A AR SR T A S, B 2 UK E) B A T AT
B ET GO B . BRI e RCRTE L, AT ER A 7

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 009



IFREASS | CLINICAL RESEARCH

H PC—LIE MBS L2305 e vl 2 2 I v (005 e A i
TERTFESR T, WS, BEARER. vUFR#ER, £
EEERBEE A, TR Ls), 2SI, ERA
FIRST#eif i B, EAMEZSMNEIRE BB TESTT, W LA
A ERIAATAE, BE e A i R AL AL, TR AR
R REAS B R B ERAL , B R R R K S T R
J, BEARTE T E 2 e R PR R, HSE T
HINRIETT 2N BE B P 4T S5 ME T A b L7 5t et b
BRENERE X, BURSEEUKT, SETsm, HE
S WS E X, BEERA/N, mE—2, HreEssk
L A NZRS HIECE AR SRS, B, FEELAN
R, UM AW E R 240, Baifigstilickiez,

2L

WHKERIR, EAMEF WA, I AR AT 5,
B BB AN USRI 2, R B I (0 2SSk BT 2 bl
FAREE R AT, BEE BT R e A, F
AT IR, SR BT 20005 T B B £T AR
SEAE VS REI L, AR LSS TR
Ko PR A BRI 72K, B DL ESEsexT g
ik, 373 PC—LIUINAIR S A=W s A R 2460 T,

S A SR PC-C RGBS B Bh L, T RAE
SNREEST el (eSS ) S PO PR BN, W E %
SRR, R T IN R RA, I 7 ARG T KA
R, (EFHEE,

HEE R ER BREh A AR R SRS R AT R RG], 7 BISE B S HSE L 2011,8(8):80-81.

0o

Y
EEE KRS

w

4
5] HE A RS R AR RIA T R AR

TVEREL , K2 BUERR . M B A e AR E s e a AL B e 7 (D] 72

17 KBEET | SRS A T R S A I T e R B EERSE ). IR 5 557 2023, 29(05):5-9.

] FR—IRFARGRIL B BR300 (D). FF & i ,2014,20(4): 117-118.

TRRERSE VTG B HE BT R ey AR LA (D) 2445 L2017, 32(24) - 48-49.

1 RBER AR HUOES 1 R R - WS 310.1-2016(S]1.2016.

I > BEBEIH R HUOEE 2 30 RN R MK EORERERIVE - WS 310.2-2016[S].2016.
Jui, 2020, 35(14):86-87.

BIPRERGL , WA |, ARt | 45 RIE BN SRR R B TR AR IS ). IR S EEST 2021, 38(08): 578-580.
OVHIZIAG | RARM S S5 KA R R AR E IS B A A 1)) T EISE B 5SS ,2020,17(10): 139-141.
10] %3t . b e O A s S Ve A R 0] 97 L 27,2016, 40(3): 256-257.

[
[:
[
[
[6] ARSI E R B RIAETE A S
[
[
[
[

010 | Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License.



