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1 AT FaA
MRS gAEEE Sev]Te AH, A%3 d@e] AAE Bge B4Holo
A el el A WAl BA AHe B3 AAE o] &3ke] o] Wol AL WolA

e 0E fUEY e olEAS AAGE 7IAAC nhz3A o] th(International

Fl

Association of Healthcare Central Service Materiel Management [IAHCSMM],
2016).

FaZlT AHS EAH AP T 253 HddAs A= A5 dFEolde
U (Jeong et al, 2014) A2 #&nw]e] Atz ZAANH R Assta Q). 7)
SAHEY dAG F= AA, 2=x4d, pH, v ¥4 & AdL F A
(Rutala & Weber, 2008), A xglst= 2 do] & AN 7e} FAAA A EH
LEHE YAES BAA7IE G-l At (Swenson, 2014). 2y Z|AIAH o= A

Q_Iﬂ

W RER 7 guie] AR ¥ SGEet w8 v EFAE d

s
Gl EAH Y AAMRN N Fod AL AHe] A@@Al @ B}
ot we FEel a%ol @@ AW AR BAe] Jwse] AHe FAD

TLoE ool ITH(Alfa, 2016). =7
(biofilm) FA-& FHAAA AAe Ao 2 &4EHe] dde] 2 5 Ak (Swenson,
2014). o m7]Tel dobdls M=ol flwel "itAle AFE ol 7Y €

Aol FA#H ] Hokde = ArhHAlfa, 2013).
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Association of periOperative Registered Nurses (AORN) (2018)2 &7 Al
Ay Aol oz de Ay Zzae] EAHT J)AARH RuUE o]
Fgsojof Frhal 3kl Swenson (2014) 2 87]71¢F A AW e AHETS
B7HE A% f7ikA R @) gastE) e glof, IRd e, dEA T &g
A5 AA SR, AHEUEFE AT ol2ld 7] vk T 270 o] 3 (d: @ud
2o F RS AFgete] AlHY HSS sfof ki shlth(Alfa, 2016). vt
Jmsl7lel AA mUERe Bad wEsE Aol ofd glol & o Be A7)
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2 3tth(Alfa, 2019). o2 7k HAAPEY & AORN (2018)2 9| 57|79 AlH 2%
of digk AFAA AlFWHO=Z Adenosine Triphosphate Bioluminescence (ATP)
ArE A8t Aok ATPAANE 71 AHEYUEE WyEY &3 35 8
olgr 4= = AH Aol o] A A2(Doll, Stevens & Bearman, 2018)4 WA 7E A
2] (Sethi et al, 2017), AlH &S H7str] 91 BRow 28 dri(Fitts,
Yegge, Goris, Vinson, & Dubberke, 2019). <7172 A2 &3 H7lo| = ATPAH

A EE olgste ol 4 Rom

Aol 243 A3 o2 AgE A= gout

(AORN, 2018), @A7kA1 ATP #HAF W& 483 A7 Bol ofFox# &dnt

&2

(Fitts et al., 2019).

FE7lTe] AlH $ JEAEE ATP AA= AFHom #lste] o574 AlH

o] A&AQ FAFNZ Y3 AR AAenA k. o2 Y3 FAHA AFE

AA. 5E7179 AF F AAEE ATP 44 RLU 2Agtew el
S, #7179 543 AHTgel uek RLU S99} 3245 #471% 53
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=&, AAlL A, A dAse] AbEstd VAR

o A H ST = Abde] 2%
MAst 7tddHd oz 7|45 A5sk= Aot (Centers for Disease Control and

Prevention [CDC], 2008).

(2) 247 A9
o] 1olA A% (manual) & WA EAH BAT FAstn AF F ool
0% AzsE ol F7hR Aolth AAAHE AHEE S5l 9
Plwashen)st AR 25710 2&3AH 5w FrhH0] AEA e AEAE

% &1} 7] (washer-ultrasonic) & A 2 s} A o]t}

1=

2271 ¥ A (Halstated mosquito forceps)® 234

suction tube)oltt. E2A7|E FAL Aol7t 127cmel™, A4 FE= 27 AAH
(tip)@ AR (cap)o 2 FaHH, qAYS o7l 235eme|w AL o] 18.0

cm, 217 1.0cmo]t}.

3) 71+ A A&

Fotdel xR AANE HE QAT FEAESY FHEHY V], F UEE YE
& de devt 9 SUkske A s

A7 Az AI7Eo] E 2 s th(Reichert & Young, 1997).

(2) 244 39



FEAES FLES Adoly HAA VR UE o= STk AlH A B
Aol mt=Al A71s 24z %% 1, AH 3/4, sk 128 sken, vzl A7)
3 540+245+100mm, FE 405+245%100mn. BFE 246+246+100m o]t} o & Eof,
T ol 1007helaL vp=Ae]l & 27|91 B9 7l A A &S 1000, HH wt
A

Lol AA= ATt 7] 4 A &2 1330] ot

rr

7]

o] AAA A=W (AAMI, 2013),

=
BN EE o HERe NEROE F7b Aele] Bayolt BEot /e A

AL = Clean-Trace TM Surface ATP Swap Test (3M Health Care,
Conway, United States)E AF&3ste] 7]7FxWS =gt + Clean-Trace TM
Luminometer 1.X25 (3M Health Care, Conway, United States) #AH|Z X3}
RLU gkolar, ATPAH] A ZAH3M Health Care, Conway, United States)olA A&
A 719 A=A Ada dAIgEe = AAS 150 RLU ©l3ts A% AAQ7|Eo = 5%

.



L AAd ddF= mAl= &%

[e] p 4
F=7]79 AH &3 @ Fdo 4Fs = 7 U 294 Wy gdet =
el ched tele MAATe] JFe F FF 2rolth 547179 o
g2 BYAY AEAHAE gA ol 7ol Aol dHel de U

(AORN, 2018). Z1ejA 2} om7|dolr Abgdts FEAEES At o= 71 Al
7] olE¥ 775 RUHHsH AAHAAE HArx #egEs & dart gtk
Lopes 5(2019)2 &ExshAl AAE =775 MH ofggo] o A= FA
o] d 4 gvha ssith Ea7b e 7ot Rt Brbsd s A A
glgk T A T 229AE F ASAHY R A FoR Ui & 3
Fo9e AL u, Bat bed Jlve SAAT ABAE FATPUAR

4% AFLY A3} MEs o, Bt BT ATE SAHRG 4EA
P

Adutr o g EAHHT YVAAZe &7 ¥ wva v (Rutala & Weber,

2008), AbE AlH RS EAH YR EY QAo

Hir

A ATE g 7] wEel 4
= AAEtH(Evangelista, Santos, Stoianoff & Oliveira, 2015). 3t §J g o] =2 A
Mgt 7= EAHS FdloF shA RH(Hellinger et al, 2007), A|ZARS] x| 3 o
NAANHE A E= F 7IAAE A& Aardch(Rutala & Weber, 2008).
Jagrosse, Bommarito®} Stahl (2012)2 ATP HAF WHOo R Fw7|4F ALY T
H71E s AA-AT o ARG EAFAA ¥ =i 3193, Rodriguez 9+
Hooper (2019)% ATP HAMIH o= uFte] e Auelst £ =828 AFT
AME ATP A=, EAH Y 7 AA A -9 FA=7F vkl skt
ey B4 7199 AlH F AR ZolE &

7HA W 25 FdskAl 34 ol o1 (Almeida et al., 2018), AE3tE Al F
=719 #Yrt AE HA 2 AHE 295 Ade EAFol o &3
A% 92 tH(Evangelista et, al.,, 2015).
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-9l (spray arm)7} A& =219 9 A ook StTAHCSMM, 2016).

Fox, Grimes, Endalkachew, Wood®} Warren (2019)2 A}88-AoA ®HIt FF
FA R FFst7] Aol AFE A A eA AFAAIA st= Zlo] A Al FaFs H
A sl a7 79 AREAI A dged g2 A== ARAAA S, 7]
A frAlste] ST EHAE ASA EFste A2 AFH 23 2 F449
254l 43S M AAL(AORN, 2018), e9¥ o348 7|7l o, Ay 9 7]E

H b
dedo] FHolA AxHW AAZE oH7] "ol LHdAAGT R FA =F

d

Hojob stta s THAAMI 2013; AORN, 2018). —1#ji} Alfa (2019)= FH Lol =
3} I

ol Gololu} A%l So] F&7]7leA A5 BAHR Atk a9

7] AR 7o) A
e wAE APHon ATAGh A BE ATFF WS 4vnA A

& 6122 WdskekA] AN 6417 ©]

Percin, Hormet®} Karauz (2015)% 4 3 A% A
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N
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(0e]
>,
N,
N
>
do
>
i
2
s
=
Sl

o #&7]179 ERA A% P HEs BASEYE AMES a7 6413 oy
of A& = ojef tiar 3tltl Mohite 5(2016)% & ¥ Ad A o Fin
Fol #AE Bt EHARl A% 9 HEES BASHE 641 ojulel &
ZITE MAHS o stttz Y th. WbHo]  Bundgaard, Sorensen, Ripadal,
Christensen®}  Schgnheyder (2019)8 A& A 7| A7+ ZFaaz K

Hrofe] Aol v slen, 6A3tS 7IFo® stle o A FolA=

Fol7t o, AlF & JAxo Ao|7t YExE FE A7 gioka sheloh

(

2. A4 EYE e 84
Alfa (2019)= o] 27|79 AAgoll= AubHQl Fd3e Al=ge] dasta Al
#ol 7M T3 WAl By el dasty, dur|Hdds s R AEA

4 ZzAzo} evbEsl A8sn ed F5] gd8 710

Wao] Waste ool AZH AH A



A, AR gl e A% U dol AFHm oS el AHe] Haxy

dtHRl FErTe As xTdtE AH ZRALE HEste] o 24, A

7199 AAe HAge st HAG HFeol dFAelgta shAtH(Klacik, 2012).
Azizi, Anderson, Murphy ¢} Pryce (2012)& A ZFA7F AF st g E 2889

o, 947 AHe that AMo] BEReA AN Folw x4 o] wolAy
X

3 AH EYEHH o W

u o] 2 7] 7] /h et 3] (Association  for  the  Advancement of  Medical
Instrumentation [AAMI], 2013)& 9 E8AAY F7|Ed 9 Ha 2o oigt 3
SFP A (ST79 Comprehensive guide to steam sterilization and sterility assurance
in health care facilities)ol Al 2F&A 2 712 714 A2 EUHHS Adsta 3l
I, ANE7F He AH RUE S AEAgoR A A ST

Swenson (2014)2 Hit&Ao &2 ol AlH WR S AHAA HF

WEe PESGEY, AF F awd, A4, @enE, Ea, dRIzue 4§
O~

E WY, 577 AHaees ®B7ME F s A HAE Wye ddsta 7
Arkel dAR 2 2eA0 o AHEdn.
Alfa 5(2019)2 AEAld 257]9 AHaes 457 fAste] AzAbed wet

Beobse FEsE AF Aoy 6744 AN BANAE AH w
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of WA WA FPE ATPZF Ak 2 wIEQ FAN AR #gte] Ul

= T, oA A WEHE Wel ¥ ATP &3 v drh(Fitts
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RLU (relative light unit)

oz BADTL RLU #tol 5945 mve] ATP/l @it £o2 wwel §7)

@ AT P AN g A9 B glou, muel Az W oohg
ATPE AHgets E AES §7180 42922 g% neEdel 94447 7
ek, @A Avkel A@Ael dol TR okl EW 914 Aol el Agd

H(Kim, 2019).

Aol AR BI Tl ATP AAE FE3el, /1T B f/18 FS
‘ CREERT

ATP o= &elstn, 30x ool 235 AT 4 9o AA
A5

UHYshs e

o}
H

AT

-3

al
S AFsrga, AAMI (2013)0l A = A2 A2=7]9 Az ZUE g3 3

T Ud+= Ao w ¥3star ). Association for Professionals in Infection
Control and Epidemiology [APIC]®] ++7 WS 93 AdAAHAAE 7]
o] Az g5 sl ATP A MY vAE S 59 WHS o8& 4 Qv

A L3S THAPIC, 2018). Heathcote®} Stadelmann (2009)2> ATP #HALES o] &3}

EAA A, EAH T ANA Fo FEUTY FEEE BUbete] LHAA TR
Az=s ASE 7 e o= Hdsivta Frtstict
Htel ATP AAE AFEsS EYUHAHSH] flste] A4

atiL, ofA7kA] ATP ZHAMS 283 &7 AR #3 A4+ B4 &on
(Fitts et al, 2019), Mitchell 5(2020)> ATP AAF7} 30 oAk o] 54kle] 379
ol A ARgE o] gtot oA E =gel X7t B2, ol o xFstE AEH
W]l ¢lan ATP Avlmitt M2 o AARE 7HAE EA47F A7l witelegta
vk 2y ol g el = Estal o] W Wik HAF S WA Ab
go] &olsta, AAto R AFANE Flste] AAH ol F4AQ HudS )
of BAHLE /AT A Bol Advka Atk (Mitchell et al, 2020). Fitts &
(2019)2 e =771 AHE s FFH F7F =72 wE ATP fAE A s,

AHS) el Fxo ATl WFE A%H FAE B} e dwE /T
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L. 79 54

oo fAv T E 10208 RA7E E4 3570(34.3%), AARHE 95 35
M(34.3%), A7 U 3271(31.4%)e] o, Al H 742 =43 3471(33.3%), A5 AlH
7] 3471(33.3%), A A A 2237] 347(33.3%) At A7 AbEE FEA e
Ht 198.16+127.85%-0] a1, 180% m ko] 497(48.0%) o2 7Fd ek, thgo] 180

M

o[ 360 WWH 4571(44.1%) = FJAHAT. LHAAAY E=FAE Hat
30.7£27.09% .2 40% olWel 7370(705%)7F E=FeE Aoz eyttt A7)
b 23E AE W 75 FEHE Hit 90.09+20.1370 014z, 5078 o] 1007 W
Rho] 7071(68.6%) % 7Hd wokth whaAl A7|E wrE s FEr)e] A& A

98.38+24.720. % &<ls 3 tH(Table 1).
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Table 1. Characteristics of Surgical Instruments

(N=102)

Characteristics Categories n (%) M+SD
Instrument type Mosquito forceps 35 (34.3)
Suction tube outer 35 (34.3)
Suction cap inner 32 (31.4)
Cleaning process Manual 34 (33.3)
Washer 34 (33.3)
Washer-UltraSonic 34 (33.3)
Operation time (min) <179 49 (48.0) 198.16+127.85
180-359 45 (44.1)
> 360 8 (7.8)
Decontamination <19 21 (20.5) 30.71£27.09
arrival time (min) 20-39 51 (50.0)
>40 30 (29.9)
Number of instruments <49 3 (29) 90.09£20.13
in basket 50-99 70 (68.6)
>100 29 (28.4)
Basket size Half 2 (2.9)
Quarter 22 (21.6)
Standard 77 (75.5)
Instrument loading rate <99 57 (55.9) 98.38+24.72
in basket >100 45 (44.1)
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Table 2.

Cleanliness and Cleanliness Criteria Passing Rates According to the Type of Surgical Instruments and Cleaning

Processes Measured by RLU/100cr (N=102)
Cleanliness Passing rate’
Variables Categories n M+SD Median ~ Min  Max 2 n (%) M+SD X (p)
Instrument Mosquito forceps? 35 206.38+506.21 82.60 23 3,018 18.761 26 (74.3) 68.75+£30.40 4745
type Suction tube outer” 35 103.78+181.66 35.03 8 773 (.001) 30 (85.7) 40.07+£30.54 (.093)
Suction cap inner® 32 242.03+499.71 127.17 24 2,765 a, c>b 20 (62.5) 82.05+£39.14
Cleaning Manual® 34  389.29+682.23 149.50 19 3,018 16.966 17 (50.0) 76.88+45.92 16.209
process Washer” 34 83.54+86.28 49.59 8 476 (<.001) 29 (85.3) 57.29+36.44 (<.001)
Washer-UltraSonic 34 74.25+64.07 49.81 13 314 a>b, ¢ 30 (88.2) 55.41+32.73
Operation <179 49 90.67+£99.40 52.02 12 531 4.967 42 (85.7) 61.18+38.03 9.757
time (min) 180-359 45  198.19+421.49 82.60 8 2,765 (.083) 31 (68.9) 62.82+39.24 (.008)
>360 8  654.88+1,029.93 160.21 21 3,018 3 (37.5) 37.95+£14.50
Decontamination <19 19 116.20+126.85 84.04 9 531 4.016 14 (73.7) 60.72+43.61 3.551
area arrival time 20-39 53  209.44+415.04 81.61 19 2,765 (.134) 36 (67.9) 64.04+35.69 (.169)
(min) >40 30 176.42+543.17 48.21 12 3,018 26 (86.7) 56.74+38.72
Instrument <99 57  199.64+403.01 75.19 8 2,765 464 39 (68.4) 58.89+37.15 2.522
loading rate in >100 45  160.48+447.01 65.02 13 3,018 (.643) 37 (82.2) 63.08+39.02 (.112)

basket”

“Instrument loading rate: Number of instrument in basket/basket size, " Cleanliness Passing criteria: RLU <150/100c’. * Kruskal-Wallis H
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ABSTRACT

Cleanliness after Cleaning Surgical
Instruments Using Adenosine Triphosphate

Bioluminescence (ATP)

Kim, Nam Sook
Department of Clinical Nursing
The Graduate School of Industry
University of Ulsan
Directed by Professor
Jeong, Jae Sim, RN, Ph.D.

Purpose: To check the cleanliness and pass rate of the cleanliness after cleaning

the surgical instruments, and to identify factors affecting cleaning.

Methods: From April 22 to May 29, 2020, surgical sets including mosquito
forseps and suction tubes that arrived at the decontamination room of the
central supply department of one tertiary care hospital were selected
conveniently. For each of the three cleaning processes, 35 cleaned mosquito
forceps, suction tube outer and suctipn cap inner were sampled with a test
swabs for inspection, and the Relative Light Unit (RLU) value was measured
using Adenosine Triphosphate Bioluminescence (ATP) test equipment. To
identify the factors affecting cleaning, data were collected on the operation time,
the time required for arrival of the decontamination room, and the instrument

loading rate of the operation set.

Results: Suction cap inner and mosquito forceps were ranked low in cleanliness

by type of instruments (Z=18.761, p=.001), the cleanliness of manual cleaning
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was the lowest in the cleaning process compared to automatic washing
(Z=16.966, p<.001). The cleanliness after cleaning was not different according to
the operating time, the time required for arrival of the decontamination room,
and instrument loading rate. The frequency of passing the cleaning according to
the cleanliness criteria was the lowest in 17 cases (50%) of manual cleaning (x
2=16.209, p<.001), and the shorter the operation time (x?=9.757, p=.008) was the

higher.

Conclusiion: The surgical instruments treated by manual process, the
instruments containing the inner tube, and the operation time were related to the
low cleanliness after cleaning. Therefore, it i1s necessary to check whether the
surgical instruments including the inner tube and the surgical instruments are
manual washed at an appropriate level, and regular monitoring will be

necessary.

Key Words: Cleanliness, ATP, Surgical instrument, Manual, Automated Washer
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