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3) 2%} HHF

F A3 vl x| (Blood agar plate, BAP)2} 7] v <]
(MacConkey agar plate, MAC)E AR8-3}] 37 °CollA] 24
AIZE v eFEt AL Al 7o) S-S Sl H o
2 9 A& s|Aste] P S S uliA] 2F 200 miol] ¥
a1 =3 & vjekete] WS et R S S4ska
CFUMIZ FASRT. 28%A a8)a 2834417
TS S5t 3k vis AAIsHAT

4) 3x} HiS

22} wj Yol Al BAP v X2} MAC s Aol A3 Ao
s axgdd 183 aggAMTe R e wdstr]
3l Wg FEE o]§ Z42te] BAPSF MAC HIX|o F
3o 37 °CollA] 24417 B2 33} B S AAEI T

5) M=ze 83

PN TAHE FIE(GPI), 1R dAT TS
F}E(GNI), 28 did 53] 7h=(BAC), X F
A8 7I=(YBCO)%} A5 &4 7|(VITEK 2-compact, bio-
Merieux, France)S AF&-3}53Tt.
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1. A8 AR AHSorol S
1) o

7 A 2o dHERZ = 174~194(2L 5 TAY)
307 (36.6%), 204|~27A1 (M) 2078 (24.4%), 6141~904]
=21) 32%(39.0%)°] AT},

2) oHZE &
s X
=

SHAH = 3, s 3 3 S+ E571 239
(28.0%), Z2F~H MAHE ZE3kal = B 597
(72.0%)°] A}

2. My ® dEE MzZF

BAP v A[ol| A wjgE o] HEH M-S Proteus sp.,
Coagulase-negative staphylococci(CNS), B. cereus, S.
epidermidis, B. licheniformis, S. hemolyticus, Bacillus sp.,
Enterococcus sp., E. coli, Pseudomonas sp., Serretia sp.,
Streptococcus sp., S. aureus®- 13%°1 2™ MAC Hjj x| ]|
M= E. coli, Proteus sp., Acinetobacter sp., E. cloacae,
Gram negative rod(GNR), P. aeruginosa® 65°| 2 E.
coli€} Proteus sp7} 5 AZE F 1759 Aol A
ZHEACH(Table 1, 3) AFE AT F= dFEol
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Table 1. Number of glasses detected bacteria in the BAP

Number of contaminated glasses
Bacteria Aged men HIS%E ;;;201 sft?clllfliz
n=32 n=30 n=20
S. epidermidis - 7(23.3) 6(30.0)
E. coli - 3(10.0) -
Bacillus sp. 1( 3.1) 2( 6.7) -
Proteus sp. 7(21.9) 2( 6.7) 2(10.0)
B. cereus 18(56.3) 16(53.3) 13(65.0)
S. aureus 7(21.9) 15(50.0) 6(30.0)
B. licheniformis 5(15.6) 1( 3.3) 1( 5.0)
Enterococcus sp. - 1( 3.3) -
Pseudomonas sp. - 1( 3.3) -
Streptococcus sp. 1( 3.1) 1( 3.3) -
CNS 2( 6.3) - -
S. hemolyticus 1( 3.1) - -
Serretia sp. I( 3.1) - -

Table 2. Average number of detected bacteria in the BAP

Number of bacteria (CFU/ml)
Baceria | geamen | ML o
n=32 n=30 n=20
S. epidermidis - TNTC 5.44x10°
E. coli - TNTC -
Bacillus sp. TNTC TNTC -
Proteus sp. TNTC TNTC TNTC
B. cereus TNTC TNTC’ TNTC
S. aureus TNTC TNTC 7.8x10°
B. licheniformis TNTC TNTC 5.44x10°
Enterococcus sp. - TNTC -
Pseudomonas sp. - TNTC -
Streptococcus sp. TNTC TNTC -
CNS TNTC - -
S. hemolyticus TNTC - -
Serretia sp. TNTC - -

*TNTC; Too Numberous To Count

TNTC (Too Numberous To Count)Z "j-¢- =2 &5 B
HTH(Table 2, 4).

H A HuAE 7179 FHEF g A 4
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Table 3. Number of glasses detected bacteria in the MAC

Number of contaminated glasses
Bacteria Aged men HIS%E ds;lics)ol sft?clllfliz
n=32 n=30 n=20
Acinetobacter sp. 12(37.5) 1( 3.3) 1( 5.0)
E. cloacae 1( 3.1) 3(10.0) 1( 5.0)
Proteus sp. - 5(16.7) 1( 5.0)
E. coli 4(12.5) 1( 3.3) -
P aeruginosa 3( 94) - -
GNR 1( 3.1 1( 3.3) -

Table 4. Average number of detected bacteria in the MAC

Number of bacteria (CFU/ml)

bacteria Aged men Hl;gtﬁ dzcnli;ml s(il?clll:ftz

n=32 n=30 n=20

Acinetobacter sp. TNTC TNTC 4.3x10°

E. cloacae TNTC TNTC 2.3x10°

Proteus sp. - 5.0x10% 2.49x10°
E. coli TNTC TNTC -
P aeruginosa TNTC - -
GNR 2.7x10? 1.2x10° -

*TNTC; Too Numberous To Count

HE Udo g A8 HHNA Bacillus sp2l 1652
713] A3 Aol HAEEAvkaLl 3t ™ Bharathi 51
< ZHE-AZ= Alo|29 Aue o] AxEM= 2§ H
d AT A 2 A3 249S A A7 gl
thar B udkar ok B3 McLaughlin-Borlace 578 Al
T ZHerdo] e AREEY A=) A= Alo|AE AN
Az}, vhe 2o} A uto] A=HT} dll= Aoz T Hol
Al 1 Ues X =9t Ruskal o

[o
<l

RS
74 A8 253 AlF 7ol Hol 13k Al A3 =21
oA M Ha MH 37 FLEA S aureus, B.
cereus, S. hemolyticus, Streptococcus sp., B. licheniformis,
Bacillus sp., CNS, Proteus sp., Serratia sp., Serratia sp.,
Acinetobacter sp., E. cloacae, E. coli, GNR, P. aeruginosa
o) MEFt wF 7EH0) AF anrt W gl Ao
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Table 5. After ultrasonic cleaning used tap water in bacterial
contaminated glasses(BAP)

Number of Average number
Bacteria contaminated glasses of Bacteria

n=32 CFU/ml
Proteus sp. 6(18.8) TNTC
S. aureus 5(15.6) TNTC
B. licheniformis 5(15.6) TNTC
B. cereus 14(43.8) TNTC
Bacillus sp. 1( 3.1) TNTC
Streptococcus sp. I( 3.1) 3.1x10°
CNS 2( 6.3) 2.8x10°
S. hemolyticus 1( 3.1) 2.6x10?
Serretia sp. 1( 3.1) 1.0x10?

Table 6. After ultrasonic cleaning used tap water in bacterial
contaminated glasses(MAC)

Number of Average number of

Bacteria contaminated glasses Bacteria

n=32 CFU/ml

E. coli 2( 6.3) TNTC
Acinetobacter sp. 10(31.3) TNTC
E. cloacae 1( 3.1) 1.1x10°
GNR 1( 3.1) 2.7x10?
P. aeruginosa 3( 94) TNTC

2 LAEIAY = A A7} Z =R o
& Aol gol A Follx Alite] 71 @ASHA s}
AE & Z 07 ATSITH(Table 5, 6). 253412 AIZF

= T S QALY FHEN=
Ed= Aol o gt =AF dF

AT 2t
A AZE ZeleA =] AZS 3te] =S 879
wol Z&ul A1ZS 30%, 18, 23, 38, 487 AN 4

I, Algto] 7kl wet Ml Bde SRR Al A
& HollA 1 AXY 13 M| 71 MAEE0] =%
ool ST WA B AT 253t AlF AR |
o= sl MHEANE vwstH o $hH, Gray 5P
e Ed=o] Ao|2o] vBEY 2HS olslr] ¢k
wjd F71AQ1 A5S stofof FHrhal sPAA] AR Eol
AEIRE AS FASAI £ FIL Hojm g
SH 2 AHESAAE ARES] A= Alo)2 RS B
Hol= AL AT Rose!''9} Seal 512 F-5EZ Al
gt H9-o} e AeE RS W acathamoeba] 7F
A Hgdo] Zolzitka sFAA Bz Alo|A~E Al e

goloz AHIAA} EE mAS B2 A% F ¥ 2
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Table 7. After ultrasonic cleaning used 70% alcohol for disin-
fection in bacterial contaminated glasses(BAP)

e
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Table 9. After ultrasonic cleaning used 70% alcohol for
disinfection in bacterial contaminated glasses

Number of Average number of Before cleaning After cleaning Resulis
Detected bacteria |contaminated glasses Bacteria detected bacteria detected bacteria
n=30 CFU/ml S. aureus S. aureus
S. epidermidis 5(16.7) TNTC S. epidermidis S. epidermidis
Bacillus sp. 2( 6.7) 3.2x10? B. cereus B. cereus Not removed
2
Proteus sp. 1( 3.3) 1.0x10 Streptococcus sp. Streptococcus sp. 7 Bacteria
B. cereus 10(33.3) 2.8x10? Proteus sp. Proteus sp. (53.8%)
S. aureus 11(36.7) 3.0x10° Bacillus sp. Bacillus sp.
Streptococcus sp. 1( 3.3) 1.52x10° E. cloacae E. cloacae
B. lichenj . -
Table 8. After ultrasonic cleaning used tap water in bacterial icheniformis
contaminated glasses(MAC) Enterococcus sp. -
Removed
Number of Average number Pseudomonas sp. -
Detected bacteria | contaminated glasses of Bacteria Acinetobacter sp. _ 6 bacteria
n=30 CFU/ml 7 ool ) (46.2%)
E. cloacae 2(6.7) 1.8x10° GNR l
Proteus sp. 2(6.7) 2.9x10* Total 13 (100.0%)

2) 70% AEE

Nze

AT EAE FIAA] At 0% £5E AR
olgsel FUL W= nF U 03 oo
2 4§ ABE 23 AN B3k F 1359 AT

46.2%2] At Z3p7} YR}

MHoz A3t AAH MTEL B licheniformis,
Enterococcus sp., Pseudomonas sp., Acinetobacter sp., E.
coli, GNRO.Z 65(46.2%)°10 1 AAL]A] gk At
S. aureus, S. epidermidis, B. cereus, Streptococcus sp.,
Proteus sp., Bacillus sp., E. cloacaeZ % 75(53.8%)°]1
T Table 7-9).

B Ao AT Lol 271 Astel T0%e] 2%
§ Fme2 ASHGOT 83} o) et AF A
A goto s FaEdze] BEA LN MPS)S A185}o]
At E IS 43tas) AL Keates!'s ZHEAN=Z A=
o 287} 717) AHE-S AR en] A 2QH A=

2 AEoR AN F 9eS Bud u ok

3) LHkMIdet & MH T 70% 258 LTSS 0|8
8t 230 MY £ HEE MEF

st o= 2018 9] F-E1tE0lN AEd AT
7R TE TR AlF o7 LHETE Hle
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Table 10. After ultrasonic cleaning used 70% alcohol for
disinfection after tap water cleaning with soup in
bacterial contaminated glasses

Number of
contaminated glasses

Average number

Detected bacteria of Bacteria

n=20 CFU/ml
BAP | S. epidermidis 2(10.0) 1.3x10?
MAC - - -

Table 11. Ultrasonic cleaning used 70% alcohol for disin- fection
after tap water cleaning with soup in bacterial
contaminated glasses

Before cleaning After cleaning Results
detected bacteria detected bacteria U
Not removed
S. epidermidis S. epidermidis 1 bacteria
(14.3%)
S. aureus -
E. cloacae -
Acinetobacter sp. - Removed
6 bacteria
B. cereus - (85.7%)
B. licheniformis -
Proteus sp. -
Total 7 (100.0%)
& EE WA AAE o83l TRER HouA &5

o]-g-3sto] ®l=o} HFH Abe] T FAE AHsHA T
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T oA 70% AEE GIESS AMEStY 253 AlFS
A A, 659 Aleto] AlAE ] 85.7%2] Al &7}
7F ATt AAEA] 22 ATt S, epidermidis©] 3-2-H
S. aureus, E. cloacae, Acinetobacter sp., B. cereus, B. licheni-
formis, Proteus sp.= A A% ATH Table 10, 11).
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2. 70% =8 LS o] &35 259 AlFH & HEH
M-S F 752 S aureus, S. epidermidis, B. cereus,
Streptococcus sp., Proteus sp., Bacillus sp., E. cloacae®]3}
o oA A Fae oy A " AT B
licheniformis, Enterococcus sp., Pseudomonas sp., Acineto-
bacter sp., E. coli, GNROZ 65(46.2%)°] T}

3. ARbAAI9F & AIH E 70% A58 GFES o] 83
Z250 A & HEE AT 1522 S epidermidis©]
Ao Ad H MT-S S awreus, E. cloacae, Acineto-
bacter sp., B. cereus, B. licheniformis, Proteus sp.2 6%
(85.7%)°1 At}
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The Sterilization Effectiveness for Bacterial Contamination by
Cleaning Methods in the Glasses for Vision Correction

Seung-sun Back', Hyun-Kyung Kim', Kyu-Byung Lee?, Hyun-Joo Lee', and Heung-soo Kim"*
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Purpose: This research was to evaluate the sterilization effectiveness for bacterial contamination by general cleaning
method of glasses for vision correction. Methods: From 82 eyeglass wearers the number of bacteria before and
after cleaning was counted to check the status of the eradication. Results: The results after ultrasonic cleaning by
using the tap water did not showed change of bacterial species. Ultrasonic cleaning using the 70% rubbing
alcohol showed cleaning of 46.2% of bacteria. Ultrasonic cleaning using the 70% rubbing alcohol after brushing
with general detergent showed clearing of 85.7% of bacteria. Conclusions: When glasses were brushed with a
detergent, opportunities infectious bacteria in glasses for vision correction were removed effectively. These results
can be suggested as a guideline for management of clean glasses.

Key words: Glasses for vision correction, Bacterial contamination, Sterilization effectiveness, Cleaning of glasses
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