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Figure 1. Types of swabs used in environmental surface samping.

flocked nylon and cotton swab (1-A), rayon swab (1-B)
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Figure 2. Types of swabs; flocked nylon swab (2-A), cotton swab (2-B).
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Figure 3. Types of carriers; stainless steel dish (3-A),

wooden round plate (3-B), artificial leather (3-C).

_14_



Tor

<

ol
ot
ol

)
o]

= A

3]

=
T

ol A

Amsie 20249 19 795 E 49 11d7AH FaEgon 2

gAY ERg Wkt

Tor
__O._
i~
aig
3
~

oH

o

Tor

ee

™

Tor

e

ol

‘mo
AO

0

N
L

%

[e]
e

3709E Eob ouA

ok
2

-
T

277

oH
=

1) el

ATt A A 3

9]

=
o

e TEHh A

=
|

0

ioH

W
M

R

¢

B

44
‘_ﬂ,ﬂ

e

(1) 1z <fH]

du)| Ao AV TEE S aureus©]™ ¥ % 05 McFarland © &

5o

&

4 2

10° 10* ,10° CFU/plate= %

=
=

Ei

o A

T FE PPAE W AY glo] AY

A A wiE] el ]

Al 37kA,

=25
=]

1872 2% 2714,

=
<

<
T

fex]
AN

ki3

23}, wjAlel HE

49

FATt 12h ey

S

= 10> CFU/plate7}#|

b

at7] = 83l

bl 719

V&

=
T

\

<V

(2) 22 o n]

10* CFU/plate

(loop)ell A 2=

i 5E

-
o

22t e A el A

d

ol 5
=

bl o,

S

d H (plastic spreader)® A7

A

::‘_L_
ol

HEE =45 F

o

}d

10 w09F 100 @ 27FA| = A &35

[e) MR
O]:E

ol

1
= T

—_
o

o

474,

T

dl 1714, +f

Z

=25
=

3270 (=% 2714,
FSAth. 22 o]

)

=
o

) A3

I

o+

1

Z 5
ks

a3, A

44

A3

K
L

kls

o o 27}, 23]

G

k|

[e)

T FRT O wWol HHOO]:QC% A 2t 3 2 AA 4l

_15_



(3) 3z, 4xF odn] A3
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gow, @it 4 B3 AR B AL Aete] AHets RS F7b
itk 334 MA@ A, T AP AFEE Fols] A3 QC WA
g Zrlelo] Qe w AT, 43 Y F AzAow wAdl AEHe
Fole] kL 10 pwl, wiAlel HEHE # 2 10° CFU/plate, QCE 232 dho] 1

28-S QAW 9 HFigure 4).

et

(4) 52} on] 3

S5 AR AR S aureus ¥ A o] Fol AFHJAT. AP AHRH FF=

C. albicans®., S. aureus®t 2 Wyog B A3 A3 Al HE3 o 5 iy
v 2] of] AA Ay = o JEHFTF oF 2089 12 78] 443 7Y v

L A ES gletr] g8 57HA o R QCE Al ekt 5 oAy
A3}, C albicans 2 A. baumannii2- WA AEHE ¥ &5 2 x 10° CFU/plate,
QC+= 43](AF A, & 284)2 2 AgS Y32 s
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Figure 4. Quality control results of 4™ pilot test;
10* CFU/plate (4-A) , 10> CFU/plate (4-B) , 10' CFU/plate (4-C).
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2E A 2 A =3 wlolHan B dsto] drE dWtAAlE o] 83t

i

Al mpEE Thel AlAH ST AAHE HAe ds] Az FH Ed Al
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132 oAl 108 o4 "adAe stk A AFIg2 AH d o5g A
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Tennessee, US.A)S & A& 5 cm¢ o=z FASe] FEEFATT. FAH
WAL 25 em(WHAH) x 25 cm x 3142 196 cro]th
(2) & 34 74

AE A BRE st d9s e Al FF IHAE A4 i &5 A
214> pH 7490 4kt e, €% 05 McFarland 10 CFUZ 2 w#9& it
A2 da 2 mLell 348t EHlednt. Co albicanse e =717 71 &
3.0 McFarland® %591tk 2zt & @ 10° CFU/mL = g2t37] 913 da A
199 1.98 mLell 10° CFUZ 343 it} 20 & HFske] 107 CFU/mL =
s|A skt 10814 g A ek A4S 23] o] REESe] 10° CFU/mL 2 # 4 &
Atk ot 3|22 Ajgbo]l Aol whE} to] hEhgkel Ayl FA4 g
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(4) st HF

10° CFU/mL7E 3 e st & ditAeld @ae] dA A gl ol
kit
Zohry AxouE Abgste] TtE, AR, d4d BE BFeR 1034 F
408 skl ¥ wkE H 383 AAAE A Hillig et al, 2023). ol
AREERE 2 o] dol7h oF 4 em AEOIEE AF 5 cme] AA AP

Wow Wolubx GhE% Foshel AWt

d
o)
flo

o] &3t S aureust 10 ulE, C albicans, A baumanni= 20 s 3%

of
32

5) AA AA

TAEZE o] s HAErke Fd& B A7 1%l EE AAE
AGstAdt. ZAA AP #FHE & F Adste] S oaureust 20249
C. albicanst= 42 9Y, A. baumannii= 4% 114°] A| 33T},

o=V B4 ‘W HA B s Aah(2022)¢] wel Ao EH ol
FAESE o A4S 0% oJUE AU, HAE

Zol7] fd #AA 1MF AH A2 3025 9A ZEF 53 oH(Dalmaso
A

et al, 2008). T A 2= WHS Ao dHor 72, M=, dgA(YE,

(Nadja et al,, 2023). A H 2= e Z5 AE 292 1 mL
STEAZE F7 F& S0, W Har AL 1 mLb §0 A g ol
¥ A tHThompson et al, 2022). o|Wf =% EF&Ea Aldde] &2 A A Wt
LAHA FrF Foste] APt HA AFH F SA M= AAE=E
AT FAERA oF AZHE xFste] HAA AFA A8EE AR

o

T AANZE ol Z APt tH(Moore & Griffith, 2007).
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(Hedin et al, 2010). 3]4® §4S sfo]dllg o] &3] dAZH Al 100 e
AT 5 2=zdgE ol &ste BE WIULE, AR, daid)ez 403] +A4
21 3 B5th(Chai et al, 2018). ol wf HiA| o] 7Pt = TA FEF Fo5
A th(Figure 6). @A GFHAMA = AEXFH G WolA 107 F A2A2 H
F7ol ol 2 7FEE sto] 37C=E grH 2 Aol B ol o] wigetsitt.
7y & 5 wel S aureus, A. baumannii= 18 %t, C. albicans® 72
AR wFet 3 A3E gl ATt Al i A 2w A3 F4E A4S

2% QA £ge el 3 AW
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Figure 5. Labeling the same specimen to the transport container and BAP;

flocked nylon swab (5-A), cotton swab (5-B).
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Figure 6. Inoculation steps of bacterial culture on BAP.
Suspension in transport containers with the same specimen code(6-A),

inoculation of 100 x(6-B), spreading with a plastic spreader(6-C)
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37HA A AL gAel 37HA #FES FES] EF ULdE =% 45709 HE
AR AP T AAS O/MeIAT & 35S WA 11F e CFU/plates
Fetom AlFste] QC wMA wMgH Fo HFow ol AASHA
S. aureust QCOIA HE3S o (10071 diH] QCe AW ®I/N=E, C. albicans=

QCol A HZE3E ++ 4=(2007]) W] QCe H (327N =, A baumannii= QCoI A

HEE o 20070 tiv] QCol HEG/ME ol & FlaE vastdt E5
v F3 dEe AA o FeS Hug A= Table 13 2t

5 ULdE 2gor Iad o Mo #Hd2 13724778 CFU/plate, T4
#*< 14 CFU/plate ©laL, W&o 2 3.71+4.66 CFU/platec] il & 4k

2 CFU/plate® 23 ztol7F AATH(p<.001). EF Yd& 293 dgo] A

o ges vugt 43 25 UdE 2% o e WA 2357+12.83%
olal W&o Hi> 57+7.2% % ol g Aol 7t A A TH(p<.00D).
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Table 1. Comparison of Overall Mean Bacterial Conoly Count and Recovery

Rate for Flocked Nylon Swabs and Cotton Swabs.

(N=90)
Variables Swabs Number Mean+SD Median Range tor U
(p-value)”

Colony Flocked 45 13.72+7.78 252.00(<.001)
count nylon swabs
(CFU/plate)  Cotton 45 3.71+4.66

swabs
Recovery  Flocked 45 23.57+12.83 206.00(<.001)
rate (%) nylon swabs

Cotton 45 5.70+7.22

swabs

SD=Standard deviation; CFU=colony forming unit.

“Mann-Whitney U test.
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H] w3k A ¥}3= Table 2, Figure 73 2t}
O~

zgolglx FAgA Z2 JdE xgow 4" o HESyE PG
10.19£4.33 CFU/plate o], M= 4-18 (£ 10) CFU/plate ©] L t}.
HEo ]

91+£2.08 CFU/plate o™, W= 0-7 (4% 2) CFU/plate ©]
ATHP<.001). w7 FAA o FJero] Fite 25 UdE 2¢o] 13224918
CFU/plate ©]a H$)= 1-29 (593 17) CFU/plate & Yebyron W HE S 2334348
CFU/plate, B¢ 0-10 (%% 1) CFU/plate & WERHTHp<.001). Sl ZF7F=o A=
Z2 Y E ~9gho] 17.96+7.48 CFU/plate ©ol™ W 5-29 (F43k 18) CFU/plate
o] R a1, WE-S 585+6.28 CFU/plate, B¢l 1-23 (T4 ak 3) CFU/plate ©] It}

5 UAdE &2gow #8 IS o HA AEE o J= Zolrh deA

1
slolst Ayl Ax7b=o] gy AR 7 g

: F7F el = AT (p=.009)
deolAde @A A Fogk ztojrk e, dxTtso] AH A

R Y o Jgrh FolskAl = kv (p=.013).

A AEE S5 U4dE Agd "Ee o I Wlal Al AE/le LA

A& ~gto] i IFE FIFL 1892+11.80%01H WL 3.84+4.45%
Aol s B85 A2 2¢o] 19.95+9.18%, Wa-2 3.27+5.83%
ol L, XIEFS =2 JUAE ¢ 31.13+10.41%, W E-2 10.70+8.66%°] 1T},

2 TS FAs W oFA AEE i FFE Ao)E
wgk Ay Qzxrtsol zEH e 2ET FolaHl EATHp=.017). W&l A =
Folgt o)zt A om, AxVFEFo] sHlE A9 YFET i 580 {9

sEQlE s, B, ARAFA BE S AR sgel H ke @ g

R 3 ES HER AT (p<001).
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Table 2. Comparison of Bacterial Recovery Rate between Flocked Nylon Swabs and Cotton Swabs by Types of Carrier

(N=90)
Types of Carrier Flocked nylon swabs (n=45) Cotton swabs (n=45) t or U(p-value)’
Colony count Recovery rate (%9  Colony count Recovery rate (29 Colony count Recovery rate (29
(CFU/plate) (CFU/plate) (CFU/plate)
Stainless steel® Mean+SD 10.19+4.33 18.92+11.80 1.91+2.08 3.84+4.45 7.50(<.001) 11.50(<.001)
Median 10.00 15.73 2.00 2.25
Range 4-18 7-53 0-7 0-13
Coated wood”  Mean+SD 13.22+9.18 19.95+9.18 2.33+3.48 3.27+5.83 29.50(<.001) 23.00(<.001)
Median 17.00 20.22 1.00 1.12
Range 1-29 3-53 0-10 0-18
Artificial leather* Mean=SD 17.96+7.48 31.13+10.41 5.85%6.28 10.70+8.66 25.50(<.001) 12.50(<.001)
Median 18.00 30.34 3.00 9.38
Range 5-29 16-50 1-23 1-29
Total F or H(p) 4.13(.009) 4.15(.017)° 8.79(.013)" 10.12(.006)"
(c>a) (c>a) (c>a, c>b) (c>ab)

SD=Standard deviation; CFU=colony forming unit.

The Bacterial average was calculated by that colony count of bacteria confirmed on the QC BAP was used as the denominator, and the

colony count actually retrieved from the BAP was used as the numerator to calculate the percentage.

*Welch’s ANOV A, "Kruskal-Wallis test, T Mann-Whitney U test.
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Bacterial recovery rate of flocked nylon swabs
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Figure 7. Differences of bacterial recovery rate by carrier material when collected with;
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flocked nylon swabs (7-A), cotton swabs (7-B).
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1

CFU/plate ©]al W= 629 (%%t 18) CFU/plate °ltk HE2 2.65+5.80
CFU/plate °o|¥, H$= 0-23 (43t 2) CFU/plate Itk C. albicansol A=
=5 YUdE 2%l 6.85+5.13 CFU/plate ol ®e&= 1-17(FS 3k
CFU/plate °]{t}. W5 1.11+1.37 CFU/plate °]2 W= 0443 1
CFU/plate & YEth A baumamiiolX= 16.17+7.01 CFU/plate ©]al, W$+=
4-29(%%3k 17) CFU/plate ©]%ith W3-8 6.22+4.26 CFU/plate °o] ™, ¥ 9 &=
0-16(F % # 7) CFU/plate oAt &5 HdE 2o 8 #& IS d
T o JHEFY Aol A=A 13k A3t S awreus®t A baunaniilA
27y C. albicans® Wt 1t Fer7E froletAl =k th(p<.001). WA= +3H4

o1t zpol 7} AR ow A baumannii’t C. albicans®E.th i+ F =57 -9 35H

D
~

i
o

TEE 25 UdE 293 WEe o F5E v Al S aweusol X EF
HE-2 298+6.53% ] Lt}

C. albicanso| M+ &5 YdE& 2=¢o] 21.41+16.04%, HH o] 3.47+4.29%

A3, A, baumanniiol A+ 29.39+12.75%, W o] 11.31+7.74% = EM%E

5 Ude 2oz w3 s W #FH F el AolE Hug

o]

e

A3 S aureus®t A. baumanniiol X 232} C. albicansB.th i+ 3)5&0] H& kS
BAov Folst xfol= gk W= A baumannii7t S aureus®t C. albicans
B} ¢ 58 3585 BIH(p=.002).

S. aureus, C. albicans, A. baumanniiolx 2% 2 A& ~go] ¢ =2 o+ ¢

2 BgEs HERATHP<00D).
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Table 3. Comparison of Bacterial Recovery Rate for Flocked Nylon Swab and Cotton Swab by Bacterial Species

(N=90)
Bacterial species Flocked nylon (n=45) Cotton (n=45) t or U (p-value)’
Colony count Recovery rate(%6) Colony count  Recovery rate(%9 Colony count  Recovery rate(%6)
(CFU/plate) (CFU/plate) (CFU/plate)
S. aureus’ Mean=SD 18.35£6.23 20.62+7.00 2.65£5.80 2.98+6.53 12.00(<.001) 12.00(<.001)
Median 18.00 20.22 2.00 2.25
Range 6-29 7-33 0-23 0-26
C. albicans® Mean+SD 6.85+5.13 21.41+£16.04 1.11+£1.37 3.47+4.29 24.00(<.001) 24.00(<.001)
Median 6.00 18.75 1.00 3.31
Range 1-17 3-53 0-4 0-13
A . MeantSD 16.17+7.01 29.39+12.75 6.22£4.26 11.31£7.74 26.00(<.001) 26.00(<.001)
bt Median 17.00 30.91 7.00 12.73
Range 4-29 7-53 0-16 0-29
Total F or H(p) 13.98(<.001)" 2.18(.083)" 13.71(.001)" 12.57(.002)"
(a,c>b) (c>b) (c>a,b)

SD=Standard deviation; CFU=colony forming unit.
The Bacterial average was calculated by that colony count of bacteria confirmed on the QC BAP was used as the denominator, and the
colony count actually retrieved from the BAP was used as the numerator to calculate the percentage.

*One-way ANOVA, "Kruskal-Wallis test, ¥ Mann-Whitney U test.
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Bacterial recovery rate of flocked nylon swabs
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Figure 8. Differences of bacterial recovery rate by bacterial species when collected with;

flocked nylon swabs (8-A), cotton swabs (8-B).
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V. =9

7] APATols SFEHA e vAE WA Fd AR We gl
Eg A 2¢4s AREstt . R askg ok (Hedin et al, 2010; Hillig et al.,
2023; Wise et al,, 2021), IlellA+= 34 1W H4& 2 A5 d39K2022) 5 37
A AAL ZREZC wel 2¢S o] &3 SHEuHAL A HAl == od

AREE AR AT olel At AP 0NN med U FAAL Al

E% HYE 29 W AA T 35
2%, WS i gl 6%%, 29te] #F 5 Eo] 20~60% 3 A AT A3
AT-(Hillig et al., 2023; Wise et al,, 2021)¢} zto]7b ATk o= AF-o A-&-H

@Eo wA Aol vEm AA AR el @ £l WA Fuel et
A3t GepE AT GEOR FEHAL HAW FE AR 292 Agstol
AAE AQee Aol WBRY Be T I5E L 284S itk AGAT

A3 (Dalmaso et al., 2008; Hedin et al., 2010; Hillig et al, 2023; Moore &
Griffith, 2007, Wise et al, 2021)k= 2213151t}

A AEE 25 UdE 293 WY o g Hud Ay dAAAHoR
Ax7tselA o 3lgso] 7 A UEtE ol wdd HAR JA3qye A
AT7F flof mlaLshr] oy lxrbse] o] v
A7l Wl Aow FFHEJH U HAMAME W F5 UdE 29 BT

S|ap&o] 7Hd wok=d o mek AFATTE glo] nmlash] oy i @A

x

v
LZ
by
i)
[
i
jin}
i)
ko
i
o

7 =9kttt ol 22 ydE Agtow HA AR A S aureusol A 3)G8o] 71
=okth= M3 A (Dalmaso et al., 2008; Moore & Griffith, 2007)$h= z}o]7} JAch
TS 574 dFo R YdEY ZYUEd 2gS o835t oy WA A9

3 ees v Ay wFER Aozt gl A AT (West et al, 2023)
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Table. 1 &4, 79 5%, 2% T/l WE HAzZ=
29EF TEH A 57 10° 10* 10°
Qz7bE(L) | 10(L5C) | 11(L4AC) | 12(1L3C)
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Table 2. 12} ou]dd HF 4 thy] At 24 S78 g 2aH(AHD)
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32k, 4zt <u| A ¥
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Table 5. 32 dv]A3 HE o5 U] 2y GA T/ S 235 295%)
FL swab 10 10? 103
U (wood) 41178/CFU TMTC 7§/CFU TMTC 7§/CFU
2gelgl 228" (S) 33371/CFU 73671/CFU TMTC 78§/CFU
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IAIZE o] AAAxAA, AF & F589S 10x7 vortexing & 1 mLE
5 BAP #l A e H-of(sour) 22X HE o] &5t 287 HulE FH 30%
ol AAUE ¥ L& 7=E AAHE incubatorel] Fol ¢F 40A1%F v &I

100 uf
1007 A3H(H )
(FL 1 mL) L 4%
14 12 o
o 7 1071 (¢F 1/10)

(3) QC test(10® FellAl 10 u(=10%)l NS 0.99 mL 2]4})

100 b (5
46° 340 10070 A3 (F )
1 32
o % 3471(1/3)

%o A wol A8e FeA Ao

(4) QC test(10° oA 10 ul (=10*)E Ax715 HA HF)
. Flocked nylon swab2.2 3 -> 1 mL BAP H%

100 wb
g—r
(10° 314) *
1 770(1/143)

12 e

2 Ir

B, oo

¢
-

ﬂllﬂl mlo r:u

o

>

ok

N

ol

oIl

1%

o

IJ>

av)

=

N

2

[

1H

E

HU

<)

E

FU

FIF

-L

o

= r
o2
)
=

N

o oft
121
_O‘L
o
—1
o
>0
pad
e =
N
S
o,
%
'8' (@)
0 O,
0 O
RE
2
Ho rlr
rﬂd >
N
>
O
o
b
rr
EY
K

=)
)

o
HU

:rL
kil MJQ—C LT)EE‘r *E‘Zﬂ Ak 3t = dAE dE
2 = 1515

of glom, Ax 54 FE @ Aolde #w Aot

o2 o
o mfl ox

4y om
5

N
)
s
4

_49_



A =]l

ol 5
of %

A=

_CH

olel ol Eol A4 A1

EEERES

(Hillig et al.,, 2023). 34"k &

f oF &t

9]

_50_



SE

A 23

1. S. aureus

1 dAl 1 2024.03.11.(4)

QC test 33
A 4 : 1004 g:ﬁﬁ 89cfu/ml

Figure 1. 238 #, & i s Ao A w3t S aureus QC 23}
Tabel 1. =3 24 £75Y S awreus WY AIHHGF, 3+8)
S arens | ZHRIZIAS) UF(W) | Ad=27H=(L) ZHRIZIAS) (W) S =)

29cfu/plate

23cfu/plate |

Ocfu/plate

p e S,

b

Befu/plate
[BRSIRCY
flocked
nylon =
lcfu/plate
2cfu/plat ‘ 8cfu/plate 3cfu/plate
14cfu/plate | 18cfu/plate | 27cfu/plate Ocfu/plate Ocfu/plate 2cfu/plate
B gk 12 20 23 1.2 2.6 6.8
38 14% 23% 27% 1% 3% 9%
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2. C. albicans
1) 9A] @ 2024. 04. 09.(3})

QC test(35+38+28+26/4=32)

IPSD wf22104)

350 | 380

Dzl DHE NS
Iradefl S22 100m

28 | 26

T 3 3| Mo A w3t C albicans QC A3}

Figure 2. A3 A,

Tabel 2. =3 24 7Y C albicans W% 23 (F e, 358)

C albicans | ZHRIEAS) | (W) | =27H=(L) ZERIZIAS) W) A=7F=0)

6cfu/plate Ocfu/plate
&5 2]
Ua= |
flocked & _ I
nylon cotton ——
Ocfu/plate
lcfu/plate 3cfu/plate
.
10cfu/plate | lcfu/plate | 10cfu/plate 4cfu/plate Ocfu/plate lcfu/plate
HF gk 10 2 10 14 0 2
38 31% 6% 31% 4% 0% 6%
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3. A. baumannii
1) 9A] @ 2024. 04. 11.(%)

QC test(45+50+63+60/4=55)

Figure 3. 23 #, & 3 3| Ao widst A paumannii QC A3}
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14cfu/plate
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- — ™
=5 \ EE = :
Ha e -
E— N .y
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nylon - — cotton | oS D s \ Z
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Bz 9 21 21 4 7 10
38 1696 38% 38% 7% 13% 18%
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Abstract

A Comparison of Bacterial Recovery Rate
Between Flocked Nylon Swab and Cotton Swab

for Healthcare Environmental Surface Sampling

Lim, Ha young

Department of Clinical Nursing
The Graduate School of Industry
Directed by Professor

Jeong, Jae Sim, RN, PhD.

Purpose: The aim is to determine the difference in bacterial recovery rates for
healthcare environmental surface sampling using flock nylon swabs and cotton
swabs. Additionally, to identify appropriate sampling tools for healthcare
environmental surface to provide a basis for standardizing guidelines

for healthcare environmental surface sampling methods.

Method: This laboratory investigation study aims to determine if there is a
difference in bacterial recovery rates depending on the type of swab used (flock
nylon swab or cotton swab) for healthcare environmental surfaces sampling
contaminated with three bacterial species (S aureus, C. albicans, A. baumannii)
on carriers (stainless steel, wood, artificial leather). Before the experiment, each
bacterial species was dispersed in phosphate-buffered saline at pH 74 and
adjusted to a turbidity of McFarland 0.5. Inoculum containing 10° CFU in 1 mL
was applied onto a sterilized surface area of 19.6 cm? in a circular shape with a

diameter of 5 cm using a pipette (10 pL for S aureus, 20 uL for C. albicans and
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A. baumannii). Swabs taken from the contaminated surfaces were cut and placed
In a moist solution with neutralizer for flock nylon swabs, and in a test tube
containing 1 mL of sterilized saline for cotton swabs. A total of 90 samples were
collected by conducting 5 replicate experiments for each bacterial species and
carriers. Upon arrival at the microbiology laboratory, the collected samples were
streaked onto BAP using a pipette (100 pL) and spread with a spreader. The
plates were then incubated at 37°C for 24 hours for S. aureus and A. baumnannii,
and 72 hours for C. albicans. The colony counts of the grown bacteria were
visually confirmed. The mean and standard deviation of CFU/plate were calculated
for each bacterial species and carriers, and compared using ranges and medians.
Bacterial recovery rates were calculated as a percentage by using the average
colony counts from Quality Control agar plates as the denominator and the colony
counts from BAP as the numerator. The bacterial recovery rates between flock
nylon swabs and cotton swabs were analyzed using the Mann-Whitney U test

due to the non—normal distribution of the separated bacteria from cotton swabs.

Results : The average number of bacterial colonies on all flocked nylon swabs
was 13.72+7.78 CFU/plate and the average on cotton swabs was 3.71+4.66
CFU/plate (p<.001). the median was 2 CFU/plate. In results of overall bacterial
recovery rate, the average of flocked nylon swabs was 2357£12.83% and the
average of cotton swabs was D.7+7.22%, This was statistically significant.
(p<.001). There were also differences between flocked nylon swabs and cotton
swabs depending on the carrier materials(stainless steel, wood, and artificial
leather), All of carriers was that the flock nylon swab showed a higher bacterial
recovery rate than cotton swabs, this was statistically significant (p<001).

Among the three carriers, artificial leather showed the highest bacterial recovery
rate, while wood and stainless steel showed similar results. Additionally, when
bacterial recovery was performed with flock nylon swabs, there was a statistically
significant difference between the carrier's materials, with artificial leather

significantly higher than stainless steel (p=.023). In the case of cotton swabs,
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artificial leather showed significantly higher bacterial recovery rates than both
stainless steel and wood (p = .006).

When comparing the bacterial recovery rates between flock nylon swabs and
cotton swabs for each strain, all three strains showed higher bacterial
recovery rates with flock nylon swabs, and this was statistically significant
(p < .001). Among the three strains, A. baumannii exhibited the highest
bacterial recovery rate, while S. awureus and C. albicans showed similar
results. Additionally, when bacterial recovery was performed with flock nylon
swabs, S. aureus and A. baumannii each showed higher bacterial recovery
rates than C. albicans, but this was not statistically significant(p = .083).
For cotton swabs, A. baumannii showed higher recovery rates compared to

S. aureus and C. albicans, respectively (p = .002).

Conclusion: When comparing sample collection tools used for bacterial surface
culture tests in a healthcare environmental surface, flock nylon swabs showed
higher bacterial recovery rates compared to cotton swabs. Furthermore,
Differences were observed based on swab materials when comparing by type

of carrier and bacterial species.

Keywords: flocked nylon swab, cotton swab, bacterial recovery rate,

healthcare environmental surface sampling.
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