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Purpose: In the present study, the effect of artificial tears with different ingredients on tear film stability and subjective
symptoms of dry eyes in the early stage of soft contact lenses wear was investigated. Methods: The three kinds of
artificial tears and saline solution were respectively applied onto 50 dry eyes which wore soft contact lenses made of
etafilcon A. Then, non-invasive tear film break-up time (NIBUT) was measured at every five minutes for 30 minutes
right after the instillation of artificial tears, and the changes in blink rate and subjective symptoms were estimated after
30 minutes from the instillations. Results: All three kinds of artificial tears increased NIBUT larger than saline. The
effect of increasing NIBUT immediately after the instillation of artificial tears was the largest when the artificial tear
containing viscosity enhancer was used. The duration time of the effect was the longest when the artificial tear having
both surfactant and viscosity enhancer was applied. The blink rate was not significantly changed when both artificial
tears and saline solution were instilled. Subjective symptoms were significantly improved by the instillation of both

artificial tears and saline solution and dryness, irritation, tiredness, stiffness, dazzling were improved by the use of most
solutions. However, the subjective symptoms were rebounded to the level before the instillation of artificial tears after 30
minute-instillation. Conclusions: It was revealed that both artificial tears and saline solution could improve the
subjective symptoms of dry eye in the early stage of soft contac lenses however, the effect of these solutions on the tear
film stability was different according to the components. From the results, it is suggested that the proper selection of
artificial tears is necessary for the improvement of dry eye symptoms at the early stage of soft contact lenses wear in dry

eye.

Key words: Artificial tear, Dry eyes, Soft contact lens, Non-invasive tear film break-up time, Blink rate, Subjective

symptoms
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Table 1. The specification of tested soft contact lenses provided
by the manufacturer

Johnson & Johnson

Manufacturer Vision Care
Brand name lday ACUVE®
USAN etafilcon A
Monomer HEMA, methacrylic acid
Replacing schedule 1 day
Base curve(mm) 8.5
Total diameter(mm) 14.2
Water content(%) 58
Center thickness(mm) 0.084
Refractive power(D) -3.00
Dk/T((emxmL)/(sxmLxmmHg))* 33

HEMA: Hydroxyethyl methacrylate; MAA: Methacrylic acid
*Manufacturer-reported values

Artificial tear

. Manufacture
solution

Classification

Ingredients Usage

Isotonic sodium Daihan Pharmaceutical

li luti . . .
Saline solution chloride solution Corporation

Sodium chloride 0.18 g, 20% PHMB 0.05 um of 20 mL -

Solution with Eyedew Choonewae Shin-vak Polysorbate80 10 mg, sodium chloride, retinyl palmitate, 1 t0 2 drops
surfactant ophthalmic C(% oration 4 disodium edetate hydrate, sodium citrate hydrate, citric acid, D- or 1 timg
(Solution A) solution P mannitol, sodium hydroxide, water for injection of 1mL P

Solution with

. . JW Pharmaceutical
viscosity enhancer

Prenz eye angel

Sodium carboxymethyl cellulose(CMC) 5 mg, sodium chloride,
calcium chloride hydrate, potassium chloride, magnesium 1 to 2 drops

(Solution B) mild eye drops Corporation chloride hydrate, sodium lactate solution, sodium hydroxide, per 1time
hydrochloric acid, water for injection of 1 mL
ot e 331 Pl sl 15 e S
viscosity enhancer Prenz eye drop's JW Pharmaceutical ) & L & ’ g, WAOXYEYL 5 45 3 drops
. . cellulose 1 mg, disodium edetate hydrate 0.1 mg, polysorbate80 .
and surfactant solution Corporation per ltime

(Solution C)

1.5 l, chlorhexidine gluconate solution 0.25 pm, chlorhexidine
gluconate 0.05 mg, water for injection of 1 mL

Vol. 21, No. 3, September 2016

J Korean Ophthalmic Opt Soc.



The Effect of Artificial Tear Components on Tear Film Stability of Dry Eyes in the Early Stage of Soft Contact Lenses Wear 193

3.NBUT S¥ ¥ &5 3+ £H

A ZFE R E](OM-4, TOPCON, Japan)2 #H&3S uj 7}
2F AL 3719 mlo]oj o] A1 A= =ike 54
o] NIBUTZE 3}t NIBUTE ZHEJN= 28 A, 29
ER=E 3081t 283 7o QewrEs AU AR S
, 103, 15%, 208, 254, 30% Fol S43h ZE
NA 33 =4 F FAFS NIBUTFLZ SFQGh
3re YARTE A2etA] e A S48
w5 gatole 3FE 1 B A3 o F 3

4. X2 B4 |

AR} 2 A2 BRZe SHsdr. 2UE
A2E & Ao DAL 5 Y WIH £E 2
H) 9 ol 7ko] AAR AeelNe] o) AeE Hrlel]
S FHEAZE 3083 87 Foll Zgsjgon] 1

5. SAXE

A A= SPSS V220 EAIZZ AL A8l
e &40l ©Jgk NIBUT, 55 3157, AH2H2] S-dol wish
ZFo] Haakd A s SS9 L p0.05E
3191t} NIBUTE ttest, 227 ANOVA test 41319
a1, 525 31 ttest, ANOVA test2 241319301, 21244
ZAEVE ttest, HESTE ttest2 F-AI5HAT

[N

o 3
1. NIBUT &5}

FHEA= 28 29 NIBUTE 6.87+1.2%0°]a1, 8
A= 8 To] NIBUTE 5.43+1.1%0|UThHFig. 1). &
A= Zg A7} To] NIBUTZHS TS HFE t-testE
198 o, §-9J5F0] 0.0000.2 EAHo = fo3}
CAFYEES AR ST witol| ZYE-M=
Zoll NIBUTZ} 10% m]vto)lar, 7143¢tke] S EH
22 A] NIBUTE O 74381 el thgk x=o] ¢
Fsdo] & Zo= KRl

ko & NIBUTZ} 104.7% A5dle A0
ERtT). A5 e e e AEYS 245t
7] 9%k A EFY 0 LE9S WA $13 BEA 0

[l

N ¥R Mr 1@ |m
1z
ol

N4
e OlD _ﬂ,

> ol
2

3

uba)
J

N
e

Vol. 21, No. 3, September 2016

10 - *

8
2 j '
o n T 1

before wearing

(=]
1

NIBUT(sec)
F S
1

after wearing

Fig. 1. NIBUT of dry eyes before and after soft contact lenses
wear. ‘Significantly different from each group at p<0.05
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Fig. 2. NIBUTs before and immediately after instillation of
artificial tears. "Significantly different from each group
at p<0.05

o tjFRo] RS SRo|B g o] 3k 4]¥4=2] NIBUT &
7} &3 SR BREo0 = Qs Yehe At Helth
AEEd A2 polysorbate 802 -3l A= AFw=2
solution AZ QIS W= NIBUTZ} 138.7% ‘3531
AHLAGA Y] 2o 2 3l 4 BFTHS 3= A ATE
o NIBUTZ} 571 AS2 ®RAth HAdZx-AIQl cMC7t
X3He solution BE Q51592 wll NIBUTE S EZ= 2
& FHTH 1947% st A3EES HAT 259
NIBUT =5 83= T2 S5 vluste] 71 a7} &
< Aoz et AlagdAlel A2 EA 25 25}
% solution ColA= NIBUTZ} 187.0% 3538191 cHFig. 2).
AFEEL AHAIZHE doliy] 98] dFEES At
3 & 5E 7140 2 NIBUTS =33lo] Holth A3 Es
et A Zol= NIBUTZF 100% o132 S715 Ryd A
o ¥kste] Fet 5% o= NIBUTZF 5438H 743t
AFEES Hotslr] A vluste] 2 G5= 25.7%,
solution AT 44.4%, solution B+ 40.8%, solution C+&
54.0%2] g0l IR T F, 5% Folx AFEEL v F
o v X= &7} o= A= SASHATE Ht A E
HIS|ME FA) A4S 31 5= AT A= Het

;

J Korean Ophthalmic Opt Soc.



194

NIBUT (sec)

«

before 0 5 10 15 20 25 30

instillation after instillation

Time(min)

NIBUT (sec)

il iiiirii

before

instillation after instillation

Time(min)

B.

So Ra Kim, Jung A Lim, Ji Hye Jung, Hyun Young Byun, and Mijung Park

25

NIBUT (sec)

before 0 5 10 15 20 25 30

instillation after instillation

Time(min)

D.

NIBUT (SEC)

10 -

51—

iiiiirt

after |nst|||at|on

before

instillation

Time(min)

Fig. 3. The change of NIBUT with time after instillation of artificial tears.
A. Saline solution, B. Solution A, C. Solution B, D. Solution C

Table 3. Statistical analysis of NIBUTs with time after instillation of artificial tears

NIBUT(sec)
After instillation
Artificial tears Before P-value
s Time(min)
instillation
0 5 10 15 20 25 30
Saline solution 5.33+0.99  1091+4.14 6.70+1.53 5.97+1.26 5.27+0.86 4.88+0.72 4.55+0.66 4.36£0.60  0.000
Solution A 5.38+1.05  12.84+3.57 7.77+1.84 6.74t1.21 6.21+1.09 5.58+1.05 5.15+1.05 4.85£0.90  0.000
Solution B 5.52+1.08  16.27+7.59 7.77£1.74 6.72+1.54 6.13+1.24 5.66+1.18 521+0.81 4.81£0.86  0.000
Solution C 5.48+1.09  15.73+5.51 8.44£1.96 7.26+1.60 6.77x1.41 6.07+1.60 5.58+1.35 5.30+1.41 0.000
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Table 4. Statistical analysis of NIBUTs according to the ingredients of artificial tears

P-value

After instillation

Comparison Before - -
instillation time(min)
0 5 10 15 20 25 30

Solution A 0.830 0.014  0.002 0.002 0.000  0.000  0.001 0.002
Saline solution vs  Solution B 0.379 0.000  0.002 0.009 0.000  0.000  0.000 0.003
Solution C 0.481 0.000  0.000 0.000 0.000  0.000  0.000 0.000
Saline solution 0.830 0.014  0.002 0.002 0.000  0.000  0.001 0.002
Solution A vs  Solution B 0.515 0.005 0.991 0.926 0.735 0.705 0.738 0.809
Solution C 0.631 0.003 0.081 0.071 0.028 0.073 0.075 0.063
Saline solution 0.379 0.000  0.002 0.009 0.000  0.000  0.000 0.003
Solution B vs  Solution A 0.515 0.005 0.991 0.926 0.735 0.705 0.738 0.809
Solution C 0.868 0.685 0.071 0.087 0.017  0.153 0.098 0.040
Saline solution 0.481 0.000  0.000 0.000 0.000  0.000  0.000 0.000
Solution C vs  Solution A 0.631 0.003 0.081 0.071 0.017  0.073 0.075 0.063
Solution B 0.868 0.685 0.071 0.087 0.028 0.153 0.098 0.040

WA JAFEES HAEHA] ks WE Aosta = 20 - *

SAHCE FoJ8t oM, solution A9kl BlaLo A= A 35

= L

solution CET} Zolxe AL & 4= AUt} ¥HH, solution C

= At AFdde vlud & F7ES Bolal, At 5
Zr

RBE QFEEY X|&ATte] A1 71 Ao el

2
QIFEE Heto] v 3ol m|X|= PIFS ol 2
= 24+10.7 3]

| 2 o] 5 314= 27483 3
o|ATHFig. 4). THEN= 28 HHT} FHEN= 2§
Sof) DAt & 35T ool 0.0010.2 FAA
o= FofsHAl F7skAT.

AFTES HosIE S wol] A= o5& 3o A
37} g1l W, solution AT 3.7%, solution B= 3.8%,
solution C&= 7.4%%] S7He RYATh AFw&ES Htst
5ol e thEFe] T Sl o3 bS] vapEkg o=
AsA &5 37t s Zolgta dFs o, A9
T 2 RAFEEY HUo=w

3
Hlujste] 430 F7lz A% %

)
ri

)

m

@

[N

Db

(Nt oFo
r>~l

e

£ (o
A

I

ol

i

H
rH
)
(m
)
ot

o A

Vol. 21, No. 3, September 2016

N W
LS I =]
1 L

Blink rate(blinks/min)
& S

-
v O
L 1

0,

before wearing before instillation

Fig. 4. Blinking rates before and after soft contact lenses
wear. "Significantly different from each group at p<0.05
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Table 5. Statistical analysis of each subjective symptom according to artificial tears

P-value
Solution Comparison
Dryness Irritating Tiredness Burning Stiffness  Sting Itching Dazzling
Immediately after ) ;5 0.001 0092 0110 0000 0.697 0018  0.049
Before instillation
. . . VS
: instillation ;
Saline 30 minutes after o0 0014 0530 0573 0476 0.646 0626 0122
solution instillation
Immediately 30 minutes after ) 0024 0015 0344 0001 0424 0031  0.545
after instillation instillation
Immediately after ) ), 0005 0067 0043 0003 0416 0185  0.069
Before instillation
. . . VS
instillation ;
Solution A 30 minutes after 000 o454 0192 0394 0787 0412 0089  0.656
instillation
Immediately 30 minutes afier ) 0047 0004 0.061 0020 0185 0692  0.101
after instillation instillation
Immediately after
jediatel 0.000  0.161 0014 0485 0003 0331 0215 0014
Before instillation
. . . VS
instillation ;
Solution B 30 minutes after 00 (gsr 0190 0308 0.644 0083 0301  0.594
instillation
Immediately | 30 minutes after 650 o111 0001 0817 0000 0485 0763  0.029
after instillation instillation
Immediately after ) ;5 0015 0021 0400 0019 0817 0250  0.040
Before instillation
. . . VS
instillation ;
Solution C 30 minutes after ) ¢ 1.000  0.690  0.646 0679 0308 0616  0.534
instillation
Immediately 30 minutes after ) 0015 0005 0676 0005 0485 0513  0.114
after instillation instillation
=4 A= 5 B ATHFig. 6B, Table 5). Solution BE <t 24524 Zpol7h BE §Ho|A FAHSE FeiAl vEr
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Table 6. Statistical analysis of total subjective symptom according to the ingredients of artificial tears by paired t-test

P-value
Comparison
Saline solution Solution A Solution B Solution C
Immediately after instillation 0.000 0.000 0.000 0.000
Before instillation vs
30 minutes after instillation 0.102 0.562 0.463 0.864
Immediately after instillation Vs 30 minutes after instillation 0.000 0.000 0.000 0.000
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