ISSN(print) 1226-5012
J Korean Ophthalmic Opt Soc. 20(4):455-462, December 2015

http://dx.doi.org/10.14479/jk00s.2015.20.4.455

HeM BHEAS ZHE Wet Cell 2C Lo 25t 917

STM, Ul FA
A gt st Qb7dsgatal, F ot 58447
ZyE st Qb gsta 24 27600

E1920159 89 13¥), £4Y (2015 99 39), AATH L (2015 10¥ 202)

BA: 354 FHEAZ AH2de] =4 2F Q] wet cell SHHS 83 48 =4 SU9f T2
TREdel] &St AGE 3l dA) AFEE AT = Poster wet cell SH9} F-81 A= o] SRS vln B3I
W QoA ARS- F2l 71E AET AEA R Al AA5E AlY] Yl AT EFHER =] FHYE S
S5ttt Ao AR A FHENZE QPEHolA Bol ARSEH AL Yl Uit A=E ARSI eH, e
o}, FAZFEEEE BRle] Zbzt A8t AF: wet cell W02 ZRHIEA=Z FAY =4 A ABA ALt &4
9] AL AFA=AEHE ALgEe] ZEES 243 A3} -3.00 DX 58 38%= -3.01 D, 58 45%= -3.00 D,
S8 58%= —2.98 DE SAE NS M, Poster wet cell ECIE AFEsle] A=E =43 Ay} -3.00 DOlA T8 38%
= -3.60 D, 45%= -3.06 D, 58%= —2.46 D= Z}Z} SA At A& : 13rEolX 2488 SIS wet cell A9

= S =
T &Y B

F=H0]: AFsA=TE], Wet Cell, &, J5A4 FuE

AU QA=) FEHE N=nHE AH§5}o]
A £ 29 5 A, AedarERHE

| =
zo 2AL e Ao TH P44 wRe] ol
S5 WEo] 222 Z4o] QFAzRTE o AT,

]
b A= g 715 & AASIY A= Aol
- F831 SRRt S wet SAgke] gt
A A= ofEwol Aot
AN=2ZBAE-L A4le] Ugha g oy wAA ] gk
ARl &g A1EE Gare AT, Mg oz 3t o
7F diF-Eoloh il A= wghs 98|
A 2o Y A=} o FA
AN=mE|Z 488 IS sl ARt
e Z7o] HAF
74 e wEl 3] FollA A=
st 43S A3 dry blotting
o] 242 Yol A=o] FHES =
10 2 AT Dry blotting ¥4 9]
z9] o] FEE AAT Fo A=HH

i
b
|
rl
%

at

1
)
m
)
N
Lo
N i o
o

=

H e
Nl

ngp

o0 o

ol

iinj

Al

X

H

_.
O

o

H
=)

el

]l

Im &
(]

[JVLI

o,

o

rk

g =

S Yebged, AlEA MEE EY9f 2238 53 A =u|E 9] S3ke] 71E9] Poster soft
contact lens wet cell 1210 Hlg) ¢ J&3 2 =

s YEpilc

< SAsH Hol o, & AAZE & =HA
RO Aegt FAEES SA] oA T AAE ¢

= T o] FY7t dasithlP v

$ AAge] A=RE B W= HF&
Aefoll A ZAE S =S EZ dry blotting W)X 7HA
sh A=o] e R % g o] Ak T} &
2 &8 dHeA 24YS SRR Adee 24E
= 88l SRS Tl FeliF ok sk HAREEC] A
ot &R LA Fol AREEHIL = wet cell T
73
=

il

< w= HIAAKBC7009, Bernell, USA)O A ThujjZ=2]
HE ARk Qo). 7R}l Maurice Poster’} <41 A
wet cell A0 2 AT 4= QT E THEQIA|TH, |4 o
ek AFe] ATEFUNENZ JAEHA dEXQ it
S SHOA Eol "ojzar §)
M 248 2o AYETE A T 2-4EES =
Aohe Walolox F719] FHE, 295 24 E, I
ol M2 =] ZHES F83 o 22
N=2ZHE-AAF=ZHE
N=2ZHE-F7IEEE

SIAAGE Z8A| A Poster wet cell S0+ Y&

*Corresponding author: Seok-hee Joo, TEL: +82-61-469-1470, E-mail: opticjoo@naver.com



YA AGF7 AN A] e Er1eto R dolol al, 3t &
o Sl S8A=E AXA17]7] ol ol U

TUell A 5 e W= F5HES IA 3714
2 s F Aok A, S8, 182 A" o
2} 8 38%, 45%, 58%E UH T thE-E
of &gt

kA B AFxE 7€ wet cell U9 ©ES HYS)
of AMEA NEE wet cell EHY A A2z #A =
<= AT RS B7HEE SAlOl Poster7t 7 g
wet cell ET]9] YEZQ IMAFE Fdhe W2lo] ofd
o wE 7 HalE SHATE ool Asdl=
nE o] X2 ISt A|AELS Bl AFsd=zuE e WS
d FHE-M=Y 2488 S HFEE Folal V&
Poster wet cell ZT1¢} SRS Hlastaz} gt
HAt %

1. 48717 & M=

Wet cell ]2 @A QHEollA ol AR-8taL Q=
A|¥#2 Maurice Poster 7]'ZgF UAKBC7009, Bernell,
USA)®] ET{o]th(Fig. 1). UAL E0 9] B33} 7753 &
IS Bty ffsf A AlEo] HAR wet cell &
H o]th(Fig. 2). o] 2§ A= Maurice Poster 7]1st
UARS] wet cell ZH9F Irujoll Al AlFAl AZFgH HAL wet
cell U] ZHEN= S48 SAFS vlw A5

i, —

Fig. 1. The product of Bernell company.

Fig. 2. The product developed in Korea.
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Table 1. Specification of soft contact lenses used in this study

Parameters
Lens. Polarity Total Back Optical | Water

Material Diameter | Zone Radius | Content
(mm) (mm) (%)
Polymacon | Nonionic 14 8.5 38
Polymacon | Nonionic 14 8.7 45
Hioxifilcon Ionic 14.2 8.6 58
Etafilcon Ionic 14 8.5 59
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Fig. 3. Design drawings of the wet cell holder developed in Korea.

-2.50 D, +2.50 D, +5.00 D, +10.00 D +15.00 D, +20.00 D,
283l +25.00 D] A=E 747} ARgste] dl=znEe] 4
IS AZFATHE 822 £0.025 D o).l

A FH3 FHH AT E F8ste] AL =
9 (Calculated Dioptery 7]& A< UARY] 9+ 4
A &4 =72 (Real Measuring Diopter)ol] E4HASG= 4
Fote] FetAaL, HARY -9+ Abs@lzu|Hd 4
z2a9S T AA SHE =2ES FhEE Ay
e ddste A AR SHE o R s
71= AT

B et

ZEE - X(Water content 38%,
Morning-Q, Interojo, Korea)

kg 38%9] AZE ZHEUANZE UALY] wet cell =
g SETA T HARY wet cell 548 20 W02 2
FH=VHE ARSSl 2d8S S4% & EAskAT
-1.00 Do FHEZ=9 HA-5 UAKBCT7009, Bernell,
UsA)2] =4 EHE AH83 al=mEe] F-H3L 029
D+0.02 DE A=W, HALY] =4 S0 5 A3
A=u)E FHHEL —0.59 D+0.01 DE =AU} 18
31 -3.00 D] FHE- =9 A5 UL 54 EHE At
43t A=uE] =48-S —0.90 D+0.02 DE S4HA
ow, HALS] &4 EUE AMESH d=vE 2HEHS
-1.27 D£0.02 D2 SA= At -5.00 D] FHE==9]
5 UALSY] &34 EUE AHEs =g =492
-1.32 D+0.02 DE =% oM, HAlY] =4 TGS A}
23 dl=ng FHEL ~1.72 D+0.01 DE =3 HYch
-7.00 D] FHEM=9] A9 UAY] 54 SHE ARESH
d=zuEo] ZFHE S 191 D+0.03 DE A3 HAoH,

Vol. 20, No. 4, December 2015

HALS] 274 £0E A8 A=z E 249e 237+
0.02 DZ =3 At} T3k -10.00 D] FeEA=9] 7
T UALe] &4 EUE AR Al=m|E o] S48 248
+0.01 D2 ZAF oM, HALe] 24 EUE AMESH A
zng 28-S -3,00+0.01 DE =39} 2+ Eod
=249 AL 8EE S ARgste] A% A
SARCE Fogt Aol YR ATHp<0.05). ST &
BlER=e] 29 Flo] AAl 249 B} v SgHE
olfr= 5748 SHdl AEsE ol I S5k A
ol Agre] 2HET A= FHEY IA JFL
Fol S FAIsH Hollo] FHHAITE F3h7] A
o= A4 2487 tge -] A

48 38% =4 AFE Table 201 VFERAATE UAL
A AFe A F3H] 45 SHA] Rl sk A=
ujgol] VY& A3} 7S 7A 3 vlw BEAE)

-1.00 D2] 7% B} ET1E AS3l A=rEs 43
A7} -0.59 DE Ugkor, UAF & ARS3) dlzr|HE
4% A% -029 DE 34 Ho] X} R SAHYS W
X} 030 D WA =79 =0k -3.00 D] - HAF EHE
AMgs dzuEE =43 A -127 DE Usgker, UAL

2,

¢

Table 2. Measurement of soft contact lens diopter by the wet
cell holder (water content 38%)

Company| D N | Mean |Std. D | Minimum Maximum

-1.00 | 10 [-0.5920 |.01229| -0.60 | —0.57

-3.00 | 10 [-1.2700 |.02309| -1.30 | —1.24

H —5.00 | 10 [-1.7200 |.00943| -1.73 -1.71
—7.00 | 10 |-2.3780 |.02440| -2.41 -2.35

—-10.00 | 10 [-3.0000 |.01155| -3.01 —2.98

-1.00 | 10 [-0.2980 |.01687| -0.32 | —0.27

—-3.00 | 10 {-0.9000 |.02211| —0.93 —0.88

U -5.00 | 10 [-1.3260 |.02271| -1.36 | —1.30
—7.00 | 10 [-1.9160 |.02716| -1.95 —-1.88

—-10.00 | 10 [—2.4800 |.00943 | -2.49 | -2.47
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Fig. 4. Comparison of the measured diopter by the wet cell
holder of H and U company. (38%, —1.00 D, -3.00 D,
-5.00 D, -7.00 D, -10.00 D)
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Table 3. Measurement of soft contact lens diopter by the wet
cell holder (water content 45%)

Company| D N | Mean | Std. D |Minimum |Maximum

-1.00| 10 [-0.6600| .02309 | —0.69 —-0.63

-3.00| 10 [-1.1940| .01955 | -1.23 —-1.18
H -5.00| 10 |-1.7080| .03853 | -1.74 -1.65
-7.00| 10 [-2.2660| .02797 | -2.31 -2.24

—-10.00| 10 |{-2.9000| .01491 | -2.92 -2.88

-1.00| 10 [-0.2440| .01713 | -0.26 -0.22
-3.00| 10 |-0.7660| .01265 | —0.78 -0.75
U -5.00| 10 |-1.2760| .03438 | -1.32 -1.24

=7.00| 10 [-1.8380| .04541 -1.92 -1.80
—-10.00| 10 |[-2.4620| .02781 -2.48 -2.41
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Fig. 5.Comparison of the measured diopter by the wet cell
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Table 4. Measurement of soft contact lens diopter by the wet
cell holder (water content 58%)

Company| D N Mean | Std. D |Minimum [Maximum

-1.00| 10 |-0.6440|.01430| -0.66 -0.62
-3.00| 10 |-1.0760|.01955| -1.11 -1.06
H -5.00| 10 |-1.4200|.03333 | -1.47 -1.38
-7.00| 10 |-1.6600|.01764 | -1.68 -1.64
-10.00| 10 [-2.2380|.01398 | -2.26 -2.22

-1.00| 10 |-0.2100|.01155| -0.23 -0.20
-3.00| 10 |-0.6160|.01075| -0.63 -0.60

U -5.00| 10 |-1.0080|.01229 | -1.03 -1.00
-7.00| 10 |-1.2560|.02716 | -1.28 -1.21
—-10.00| 10 |-1.8220|.02044 | -1.85 —-1.80
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Fig. 6. Comparison of the measured diopter by the wet cell
holder of H and U company. (58%, —1.00 D, -3.00 D,
-5.00 D, -7.00 D, -10.00 D)
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Fig. 8. Comparison of the measured diopter according to
water content. (U company)

Vol. 20, No. 4, December 2015

=2 0] -1.00 DA = 5ol TAQlel =2
Batzko] vis=atA Jebdt). g8 38%9) 45%2] =4
g Hgk Ael= -0.05 DE UEboH & 38%)

58%° A= —0.08 D xto]S UERNTH
Zdgo] -10 D A< &0l XS "We 249
W gk Aole Fgo] FoldsE FHE o] v
489S & 5 A F-Ho] W2 —1.00 D oAM= &
TEol| wE FHE wste] Zpelr}t -0.07 D2 SERAI
0.00 D= -0.77 DE 2289 o)} =4 Yebd
S & JATE Fig. 8 T =AM & F Axo] =2
Tl e 49 HAF A e

3) HAIRF UAIS|] M| EHUS SHAITE HESH Al
£t 2H-3o| H|I

HARRL UALY] EUE SAE 249 ghs 7242he] gk
ATE A&st ArtE o 249S H]
ATt

AR SAE AT E A8 AEEE o= Bl
gk Avh, A2 s o)zl HARY] 2-Ee B FE
A Az -8 AR s YERYRISE 71€ U
ALe] A|F-2 A g<(water content 38%)° A= -3.00 D9}
—-7.00 D7}, 5 &<=(water content 45%)°| A= —7.00D7},
318 (water content 58%)°A= —7.00 D7} AFA= =
e 71g & 2po]E EATH(Table 5, Table 6, Table 7).

ole} Zo] FHEMNZE &= SH 2T F &

o BT @egol 2258 20 HEgel W 24

Table 5. Comparison of the calculated diopter about real
measuring diopter of H and U company (water content

38%)
D |Company| RMD CD | Std. D | Std. E | p-value
H -0.59 | -0.99 | 0.06 0.03 .
-1.00 0.01
U -0.30 | -1.19| 0.07 0.03
H -127 | -3.01 | 0.11 0.05 .
-3.00 0.00
U -0.90 | -3.60 | 0.09 0.04
H -1.72 | -4.99 | 0.04 0.02 .
-5.00 0.00
U -1.33 | =530 | 0.10 0.04
H -2.36 | =7.00 | 0.11 0.05 .
-7.00 0.00
U -192 | -7.66 | 0.12 0.05
H -3.00 |-10.00 | 0.06 0.03 .
-10.00 0.04
U -248 | -9.92 | 0.04 0.02

*Significantly different from each group compared by two independent
t-test, p<0.05
RMD; Real Measuring Diopter, CD; Calculated Diopter
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Table 6. Comparison of the calculated diopter about real
measuring diopter of H and U company (water

content 45%)
D |Company| RMD CD | Sta. D | Sta. E | p-value
H —0.66 | —-0.99 | 0.09 0.04
-1.00 0.74
U -0.24 | -098 | 0.07 0.03
H -1.19 | -3.00 | 0.08 0.04
-3.00 0.25
8} -0.77 | -2.06 | 0.05 0.02
H -1.71 | -498 | 0.15 0.07
-5.00 0.24
U -1.28 | -5.10| 0.15 0.07
H 227 | -699 | 0.13 0.06 .
-7.00 0.01
U -1.84 | -735| 0.19 0.09
H —2.90 |-10.00 | 0.08 0.04 .
-10.00 0.04
U —246 | -985| 0.12 0.05

"Significantly different from each group compared by two
independent t-test, p<0.05
RMD; Real Measuring Diopter, CD; Calculated Diopter

Table 7. Comparison of the calculated diopter about real
measuring diopter of H and U company (water
content 58%)

D [Company| RMD CD SD SE | p-value
H -0.64 | —1.01 0.06 0.03 .
-1.00 0.01
U -0.21 | -0.84 | 0.05 0.02
H -1.08 | —2.98 | 0.12 0.05 .
-3.00 0.00
U -0.62 | —2.46 | 0.05 0.02
H -1.42 | -5.03 | 0.26 0.12 .
-5.00 0.00
U -1.01 | —4.03 | 0.05 0.01
H -1.06 | —6.97 | 0.12 0.06 .
-7.00 0.00
U -1.26 | -5.02 | 0.12 0.05
H 224 | -6.99 | 0.08 0.04 .
-10.00 0.00
U -1.82 | -7.29 | 0.09 0.04

*Significantly different from each group compared by two independent
t-test, p<0.05
RMD; Real Measuring Diopter, CD; Calculated Diopter
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Study on the Development of Wet Cell Holder for the Measurement
of Hydrophilic Contact Lens
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Purpose: To develop more accurate wet measuring system combining the wet cell, automatic lensmeter and the
related software for hydrophilic contact lenses and to verify the accuracy of those measuring holder system
already available in the market. Methods: Refractive power measurement were done in both a conventional
method which has been commonly used in optical shops and a new method which is recently developed in korea.
Hydrophilic contact lens of korean brand was chosen as a test material and was tested by water content ratio and
by spherical refractive power. Results: When spherical power of —3.00 D contact lens is measured in the newly
developed wet cell measurement holder with automatic lensmeter, it reads —3.01 D at water content ratio of 38%.
-3.00 D at 45% and —-2.98 D at 58%. The same experiment with the Poster soft contact lens wet cell
measurement holder maintaining other conditions same resulted in —3.60 D at the water content ratio of 38%,
-3.06 D at 45% and —2.46 D at 58%. Conclusions: At the higher water content, the refractive power values
measured by both of the wet cell measuring holders are shown lower, and additionally, the new method using the
wet cell holder and new software program in a automatic lensmeter showed more accurate readings than
conventional Poster soft contact lens wet cell measuring system.

Key words: Automatic lensmeter, Wet cell, Water content ratio
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