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ADVANCE, Johnson&Johnson, U.S.A)S AF&3IAth
(Table 1). REGA O 2= WAZE@ e F8d &5
A ARG e, el E-N = B8V Bausch&Lomb
(USANIA Y2 AF-S ARSSIATH Table 2). 7 B
o] A}-8-3F MacConkey Agar, Blood Agar, Sabouraud's
dextrose/chlorophenicol agar2} 13 3440l B 23} Crystal
violet solution, Iodine, Safranine SigmaAk(St. Louis,
US.A)e AFS AMSHAH
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Table 1. Properties of soft contact lenses used in the study

Parameters Specification
Manutacturer Johnson and Johnson
Material galyfilcon A
CT (mm) 0.06mm (@-3.00D)
OAD (mm) 14.0mm
BVP (D) -1.00D
Base Curve (mm) 8.4/8.7
Water content 38.6%
- non ionic

Table 2. Properties of lens care solution used in the study

Parameters Specification

Bescon

Nacl
Boric Acid
Citric Acid
Sodium Phosphate
Disodium Edetate
YP30
Special Cleaning Agent

Manutacturer

Components

Removing protein
Perfect cleaning
Clean rinsing
Simple sterilizing
safe storing

Usage
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Table 3. Classification of groups in the experiments

contact lens | keeping period in no. of
wearing period | contact lens case | contact lens

(day) (day) case
Group 1 1 12
Group 2 1 3 12
Group 3 7 12
Group 4 1 12
Group 5 3 3 12
Group 6 7 12
Group 7 1 12
Group 8 7 3 12
Group 9 7 12
Group 10 1 12
Group 11 14 3 12
Group 12 7 12

71004 242 19,
2, 7%1 52 1:1%715&011 Eﬂﬂf—— 2 nagle) 0

3 58N 200 plS FH3k] 3 3
3t 8 #], MacConkey Agar 4], Sabouraud's dextrose/
chlorophenicol agar ¥ ¥Hul z]ol] Z+z} HF3sIATH 2%
36.5°C, 55 70%2] AFulolEf ol A 3 s vl x|}
MacConkey Agar 3| A]= 297t S 3, Sabouraud's
dextrose/chlorophenicol agar FI R M= LFL7T )
FePHA o 5 SAsIATHL

MacConkey Agardl A e 1S &E8fol= S0
T2 G 3 A7 T crystal violete & 18-7F G5},
iodine® & 127t ALGAIZ] §- 95% oS =E 30237+ 24
AlA. A safranine . 2 30327 GMAI7| L AZRAIZ]
3 AN dEE et 28541 J=E(CFU, Colony
forming unitys Q18I TH!, B3} Sabouraud's dextrose/
chlorophenicol agar HIH| 2| A FZN-2 s T =
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W) R-87] g A4S wEla o] Aetha 93k
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ARE-EF o) BIA|T, o] 5 AA R AlYsh= Al 14%01]
Easle] ZeEEA= #Aeld] H|sle] Ra-g7]o] Feo

Keeping
23%

Changing
42%

Washing
10%

Fig. 1. The actual condition of lens cases care by soft contact
lens wearers.
Changing: changing multipurpose solution without any
other treatment
Washing: washing lens cases with water
Cleaning: cleaning lens cases by rubbing
Drying: drying lens cases upside down
Keeping: keeping lens cases without any treatment
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Exchange MPS
once a week+
Cleaning lens case
— 3%

Exchange MPS
once a week

Exchange MPS
13% i

oncein2or3

Exchange once in
2 or 3 days+
Cleaning lens case
3%

Fig. 2. The actual condition of caring soft contact lens and
lens cases while keeping for a few days without
consistent wearing.
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The change in bacteria contamination of lens cases by
different storage period of soft contact lens.

A. after 1 day-wearing of soft contact lens

B. after 3 days-wearing of soft contact lens

C. after 7 days-wearing of soft contact lens

D. after 14 days-wearing of soft contact lens

Values are expressed as mean + SD.(n=12)
"Significantly different from contamination of new lens
case(0+0 CFU/case) at p<0.05 by student t-test.
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Table 4. Statistical analysis of the microorganism numbers in
lens cases by various wearing periods

Comparison
Microorganisms .Storage Wearing p-value
periods (days) |periods (days)
1 1,3,7,14 | <0.001 | *
Bacteria 3 1,3,7,14 | <0.001 | *
7 1,3,7,14 | <0.001 | *
1 1,3,7, 14 0.057 | ns
Gram negative 3 1,3,7,14 | 0001 | *
7 1,3,7, 14 0.001 *
1 1,3,7,14 | <0.001 | *
Fungi 3 1,3,7,14 | <0.001 | *
7 1,3,7,14 | <0.001 | *

Data were analyzed by one-way ANOVA.
*P<0.05, Significantly different from each group compared
ns, Not significantly different from each group compared
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B 879 odx 2 vy §7] A Ae) 139
B3 87| XE 36.6+26.2 CFU/case, 7U7F B3 &

7]l 57.5+33.0 CFU/case2] Alito] AEH o] #ael&
F9] wAgle] BAAs= 77t Hojd4E Bt 8710
EAetE Al 7 S718HA oM (Fig. 3A), ol#gh o
50] Z7le BAHo 2R §ol8 2714 THTable 4). A
=9 B{7|7ke] Wlo) e ROSH 3714 AN =S
31013 A7} 197 3YU7 AYE ZHEAZE BASH
T BT 75%A Al o< 1 kS
Rom 797t HASIHS v BE HHEV]A 2
HAEHS ER15HATH(Table 5).

AME FHEJNZE 3Y < A8 &

S v e
- ?.9, o, FUl

197 Rk
79X E 30.0£6.1 CFU/case, 3U7F B3t 87)0l| A
+ 51.7£28.0 CFU/case, 7¥7F R#3F 870 A= 198.4
+28.5 CFU/case Alito] AEH A &, =9 B 7]
Zro] F7Veel whet Aol 47} H fﬁlz—i_i A STt
o] 797t RASIES W 197 REsINE we o 5
of vlaste] 78 o] F7Fsl W (Fig. 3B) o|H s o
T T SAIHCEE o5t Table 4). B3 3
Eo]— 71—_9_6]- AZE :”EHEFQ_]_ZE __H;__AJ]LE g— 3].04
BHgh 25 &7]0A Qo] WAl o] BA 77 g
flo] 25 Alito] HEE|ATHTable 5).

[‘

AXE FUEANZE 79 FF 283 & 1Y Bst
L7191 4= 100.9+31.9 CFU/case, 3¥7F B33+ 87)9
X 187.5+51.7 CFU/case, 7%% Bk 87 =

4,016.7£1095.0 CFU/case Aol &% 12 H (Fig. 30),

Table 5. Frequency of lens cases contamination with micro-
organisms

Freqeuncy

Wearing |St -
carng ptorage case contaminated/total case (%)

periods |periods

(days) |(days) gram negative

bacteria .
bacteria

fungi

1 912 (75.0)| V12 (83) | 212 (16.7)
912 (75.0) | 5/12 (41.7)| 512 (41.7)

N | W

12/12 (100.0)| 5/12 (41.7) | 12/12 (100.0)
12/12 (100.0)| 6/12  (50.0) | 9/12  (75.0)

—_

3 30| 12/12 (100.0)| 6/12  (50.0) | 9/12  (75.0)
7 | 12712 (100.0)| 6/12 (50.0) | 12/12 (100.0)

1| 1212 (100.0)| 7/12  (58.3) | 10/12 (83.3)
12/12 (100.0)| 7/12  (583) | 12/12 (100.0)

N | W

12/12 (100.0)| 12/12 (100.0)| 12/12 (100.0)

1| 12/12 (100.0)| 10/12 (83.3) | 12/12 (100.0)

14 30 [12/12 (100.0)| 11/12 (91.7) | 12/12 (100.0)

7 12/12 (100.0)| 11/12 (91.7) | 12/12 (100.0)
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Fig. 4. Lens cases contamination with Gram negative bacteria
by various storage period of soft contact lens.
A. after 1 day-wearing of soft contact lens
B. after 3 days-wearing of soft contact lens
C. after 7 days-wearing of soft contact lens
D. after 14 days-wearing of soft contact lens
Values are expressed as mean = SD.(n=12)
"Significantly different from contamination of new lens
case(0+0 CFU/case) at p<0.05 by student t-test.
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Fig. 5. Lens case contamination with fungi by various storage
period of soft contact lens.
A. after 1 day-wearing of soft contact lens
B. after 3 days-wearing of soft contact lens
C. after 7 days-wearing of soft contact lens
D. after 14 days-wearing of soft contact lens
Values are expressed as mean + SD (n=12).
"Significantly different from contamination of new lens
case(0+0 CFU/case) at p<0.05 by student t-test.
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The Contamination Level of Lens Cases by Various Wearing and Storage Periods of
Soft Contact Lens and the Actual Condition of Lens Cases Care

So Ra Kim, Sang Mok Shin, Jong Ae Park and Mijung Park

Department of Optometry, Seoul National University of Science and Technology
(Received May 1, 2011: Revised June 2, 2011: Accepted June 18, 2011)

Purpose: This study was conducted to investigate the actual condition of caring soft contact lens cases and the
change in contamination level of lens cases by wearing and storage period of soft contact lens. Methods: The
actual condition of caring soft lens cases was surveyed with sixty-three of contact lens wearers. Soft contact
lenses were worn for 1, 3, 7 and 14 days, and the lenses were separately stored in 12 lens cases for 1, 3 and 7
days. The contamination level of lens cases was determined by counting the numbers of microorganisms, gram
negative bacteria and fungi. Results: Only 14% of survey answerers cleaned their lens cases with a brush, rinsed
and dried them upside down before next usage of lens case when those lenses were kept for a long time.
Furthermore, 54% of total answerers just kept soft contact lens in the case without changing the multipurpose
solution. Microorganisms, gram negative bacteria and fungi were detected in lens cases even when soft contact
lens were kept for 1 day in the lens case after wearing for 1 day and cleaning it with multipurpose solution. The
numbers of microorganisms, gram negative bacteria and fungi in lens cases increased with storage periods of soft
contact lens, and also contamination level of lens cases was increased in accordance with wearing period of lens.
In the lens cases without changing multipurpose solution, the numbers of microorganisms, gram negative bacteria
and fungi increased with storage period of lens with statistical significance. Conclusions: This study showed that
lens wearers' concerns on caring contact lens case were not satisfactory. As the result, the contamination of lens
cases was related to increase of lens wearing and storage periods suggesting that the proper instruction and
education for lens wearers are required.

Key words: Lens case, Soft contact lens, Care condition, Wearing period, Storage period, Mircroorganism, Gram
negative bacteria, Fungi
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