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* Misual impairment (Y1) is a major global public health problem throughout the world.

= V] is associated with increased m

TLLE

Wﬂmmmmmm One ﬁlul:l:f rcwmlmd lhEll .wb_mes WLIJ‘I"-’I
experienced increased  sleep/wake disorders, as well as sleep difficulties such as
fragmented sleep, increased sleep onsel Iajmn:y. short sleep duration, and daylime

naps. Sleep apnea, a common sleep disorder, 15 reportedly associated with ocular
diseases. such as glaucoma, age-related macular degencration, floppy  evelid
syndrome, and optic nerve dysfunction.

4 i 2] 1 _ which i a
COMMmOon |:Illllt=ﬂIH:lIl "-"I sludt-r:s are uﬁa:n mnducmd in a [:Jau_;h'_mmlﬁgﬂ_u;
group of g specilic clhnic group.

* According to the OECD, khorea has the shoriest average sleep duration among 18
OQECD countries, a1 7 h and 49 min. To our knowledge, there have been no large scale
population-based studies on the association between sleep duration and VI in an

Asian population.

285 miillion people in 39 countries
are visually impaired.
Of these...

/ 245 miillian having low vision

13.6%

[ 39million having bindness

'rfSoutll korea...
The prevalence of ¥l in people aged 40 years and
older is 4.1%, which is higher than in other Asian
countries und the Us

b Rlisn TH o2 8l Acie cpfthaimad 2014
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Global causes of Visual Impairment

I"J"'-l_n:.

% |
[ 1%

% ||/

WHD 4_"':-_'!1:”1 B, (10 The Detler-seeing eve)
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# Unoarrecied refraciive enrors

= mlaracts

o U ndeierm imed

BLHET e T

B e reladed macular depenoration
= Dishetic revimspathy

Trachama

Corneal apacily

This study aimed to use the 2010-2012 Korea National Health and Nutrition
Examination Survey (KNHANES V)

in order to identify the prevalence of VI according 1o self-reported sleep duration
and to determine the 8550¢Ciation between self-reported sleep duration and VI.
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+ Populstics-hased, cross-sectional survey
= Target populaiion ; residemis of South Korea

{Excluding foreign citizens and those irsinticealized is nursing Parlicipans
hombes, the midilary, and prison) » KNHANES W (J010-3012) - a tolal of 16,374 participants
+ Health ineryigw survey + heallh cxaminaiss survey 5
LAEE sahadnin

» Selfereported sheep duration
- 5ell’ admanissered questioasain:
=" How mamy hours of sleep do you nomally ger s night™
= Intemasional Classification of Skeop Disorders (1CS0-3)

EEAEEREE R R R R R R

Stalistical analysis BB mi £ <5.6.7. 8, 0c 20 hinight

: 2 *  Wisual scuity testing
* Diata are expoosseod s rracyghied rumbers and woghted poposons ®al | g gl viiacn chart based on b MAR scale {Jin's vinion chart,
= Chi-sgpercd foid Seoul, Kores)

- For compare: the demesraphic, B, and clisical characicritics
ol the study populaion bervwesn with mnd without V1
= Multaple logistic regression
- or cadcudating achusaad ockds. o (R ) sl 505% conlidoncs imicrval
() fioor e pessncamtion hetovery seli-meponied deep dumtion mnd V1
= Demographsc, lifestyle, and medical factors wene used as
covaiiited for caboulating (he adjusted odds ratses (308 )

= Wil nouity : worse tham logMAR 0.5 in the better-seving eye
* [utilicasdes
= Hossehodd income, occupaison, smoking stabes, slookal
comsumpon, regalar exercise, wness cognition, depressed
miood, suicidal thowghas, seroke, myocandsal infarction or
asgging, and Bisiony of ooular surgery
= Anthropomseins measurcments
- BN, diabetes, systembs Bypencasion

(ELIIER LIS LRI LIS ELIa R IR IR IaY]

Kerea Sational Health aisd Sulritien Eumaaties Sy V(200828121
&= FVLN in J0DPD | portec ipation rase § 1.9 )
Ao BB SO o Pt it b sy S0 4% |
&= SO wn 00T o P il s pinde. S0L(RG b
n= 39914 imiotal

Woarhadiad ou = FrkEy,
= bt aggall © 3 pamns ]
3
[ Salifairs apedl = W ypars J
=
mhmdiad i = Ly |
< o fk A
g el A
[ Subgrt with ophihalmic inleryioss & cominabisas J
&= JE LM
Enciabinl 1s=
- Smlpa =i v R A e R Saew dda
B s
'
[ S bijects mith wisad ac iy OOk sl didp denalien dira J
= 1

Fig. 1. Flow chart of the sampling peoceduge
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Why Short sleep duration (=s n/nights)
is associated with i“'I:I'E'aSEd VI?

Discussion

= The SC™ acts as a biological master clock 10 synchronize several bickogical rhythms (eg. sheep-walke cycles) imio a 24-hour
day eycle. Becauss humans Bave inmeds corcadam rhathms bongor than 24 hours, the clock musd be costinually sesct o
muninin synchrony with the outside world, IF Bght mmput is reduced or bezomes ahsent due to bow visson or blindsess, 50N
hecomes imcapable of adpesting w0 the sleep-wake cycles: this is known o cause recurment imsommis and daytime sleepines

« %1 resulis in bower exposure to ambient illumination, which causes &
subsequent reduction im secreted melabonin from the paneal gland
Reduced melateaun bevels can palenbally lead go incrgased depaciane
symptoms and insomnis bas been linked to depression

v Purthermeee, people with W1 refrain from goirg ouldoors siece reduced viision
can cause difficulties with oetdoor activities, and conssquently, their exposure
o bt Bight slen dooreases. Brght hghl 13 knovn 60 haee soma Ty in
ireating ey mardenance maomnia in el derly

] Addinonally, havareg a visual disabalty sscans m

ining & slate of boing

alert at all Eares 40 aviend socidicats and inodenes, and iuch & itate has been
repoted o caie duly strgss and incfeass sleep ey asd caily morming

rmakemings

= ledp CeleTirEIE Can oOCur &5 & resull of several discases of sympioms
that can alae cause N1 For example, people wio suller from vasoular
disense of disbeves have incressed nisk of slesp disorders, with vasoular
disense oo diabetes il being known commos causes ol Yl

Why Long sleep duration (=9 i/nights)
iz associabed with inl:rE'EE'Ed ﬂ ?

Discussion

= Asplumd et ol reporied thal increases m poor sleep and
frequeent awakenings in visually impained elderly
Persons can ||]l:i|:||:_1ln,'l:|. lemd o increased |.|:_1:. i
sleepingss and daviime |‘|:|||:-|:-i:||_|.'l

= Desynchronieed sleep-wake cycles and compensation
due 1o ol getting encugh deep sleep despate sleeping
enough hours ang thought o cause such resuls
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(Discussion
Strength

= The first populaion based study with a lange sample size thal investigases the associaions between seli-repomed
sleep duration and V1 amsong Asians. Although one study examined a representative sample of the sdult
populatbon in the LS, that stody did sol measure vizual acaity and also focused specifically on Caucasian
Aumericans versus Afmcan Amencins,

= Mareover, the present shudy nsed statified mullistage sampling based on geographical aneas 1o examine a tolal
of 16,374 adulis, rmnging from 19 o 92 vears ofd, who were representative of all Koreans. Korcans ane racially
hamagemows, meaning sy have relatively uniform genstic and emamonmental mflucnces, and &2 such, the sudy
resudis are more consistent than those from other large popalation- based studies and should be brogdly
gemeralizable

*  Furthermsone, anoiber strength of this study is thai i was adjusied for mot only demographic characienstics bui
also lifestyle and medical fectors, which may all mfleence sel f=reporied sleep duration and Y.

limitations

[ 1 the cross sectiomal nature of the siudy, caunse and ¢ffec canmoed be extablshed. Additional bagriodins
cohort studies are nesded 1o determine causation

= This study did nod adjust for medications that affect sleep dumbion, such as tmnquilizers, sleeping palls, and
slecp inducers.

.

P Taking melatonin was effective in VI children
with circadian fylhm sleep disorders

(J Jan ML & al. Padialr Meurol 2000
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Interpenetrating Polymer Network(IPN)Cl 2|3t
ALCIQE OIO|ERM IAEHER AO| FEN EA

slo| =27 Zel e =9] 7] E ohafA]| 9l 2-hydroxyethyl methacrylate (HEMA)S} 1-Vinyl-2-pyrrolidinone(NVP).
Z-Methacryloyloxyethyl phosphorylcholine (MPC)E Al-&-3lo] ZRHEHA RS A Z3}9c) sfrupgdHs &
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LZE A0 2 p-Phenylenediamine©l
Soft contact lens®l OIA= Y

M - A - w0} - 2.27] - HAA - ABY’
ety adsta BT

2
= "

FHQ g A FAEC R =Ao] 7}dlo] ¢hto] & 3F-S == p-Phenylenediamine(PPD)o] =3
K7ko] Wz FDA I, VL8 Soft contact lens A o] v 72 4 3-& shelabaleh. G2Heh, Wad o 714
YA EREE ZHAA O, P B B S RS A EZS B 1 9e] B4 WIS v
ASI e
g

H Lo A= FDA 117159 <43}= hilafilcon B A &, FDA IV159] 43} ocufilcon D A 2 9] Soft
contt s A5 74 PPD S0 %) 012 59 54 013 3 3% HUind 5
520 PPD S0l 4] H2 ¥ 5B 1702 Ao 308714 HEFE FHER ZHsch Sl
w2 7HAE A B e = UV-vis SpeCtrometeri, e TSN, 2UY S HAE4e T &
Qlsh e,

2%

-

hilafilcon B, ocufilcon D 5 # & &] Soft contact lenso]] PPDE =& A| 7l A3}, ¥F-8 A 7to] wha) &3 =
grol Ak 743k o™ ocufilcon D7} A A o= o W F F2EHS &It 5& HH o2 o
308 7HA &S =435 J—]— Soft contact lens©]] &-Z+= PPD7} hilafilcon B= 50%v| 2k, ocufilcon D=
20%m|Rto 2 WEE it vhg AIZF 2 F A St whef 7HAE A T2t hilafilcon Bi= 43.53%,
ocufilcon D= 52.38%% 7 5\_3}% Ak 1’ ¥t PPD & 2F §-FLof u}E Soft contact lens A 2 H 482
ocufilcon D= 19.78% 7+ 43} ¢ © ™ hilafilcon B= 8.55% 745} t}. ocufilcon D&] & &7F2 %] 4 24.88°,
2 70.45°2 Z7}3}9 21, hilafilcon B= & 4 52.37°, | tf| 105.51°2 Z7}5} %o}

ZE

hilafilcon B, ocufilcon D 5+ &} 2 2] Soft contact lens Oﬂ

A /821 PPD= =& A ZE 73 dhof what &2k

Fol Ttk A Bk A vhe At e 2 A% 308 2 & UEFS 2T 43, ocufilcon

D7} hilafilcon BE t} HFZ&gFo] & o] PPD2} ¢ 7}5}HA %%P%% g}ol 3l ). W& 5 X 9T Soft contact
]

lensoll 25 0] 9l PPDE 7bA A FuhES GaA Ao g £4 L 2 ey 5O Fa% o
2 AGIE FHee GAA T FE2ES F7Hek e ocufilcon D7 AFThH 0.2 1 v

b - Z2MI0I, +82-2-970-6225, nelen77 @hanmail.net
|+ XA, +82-2-970-6234, mschoi@seoultech.ac.kr
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B} o =L S48, =42 RS whakA Soft contact lens 28 & PPD7}
Al, PPD7} Soft contact lens ]| &-2t=] o] AJofo] EHIS & Ao|H T-& U HH 5+
|7 2D A Y AR o]o]d Ao R o A=) ESF Soft contact lensol] ZHF-3F0] A A & vF&35}7] wj Fo

TS A %A 02 AT Wk oh g P LAE7EA S
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Wb @A AE A A2 ATEE S WS 3AZE Bk RAS] FABLE FEsleh Lut
EEOR fEHE FASEES U YPATAZ(TEE)S 29 Y FATAZCBB)F 0§ Ak w}
S olglt AZES] w8 Foto] Belshgint
2

AUPEE W RAFR Qo) AZEL 36.7842.19% FATE Aolihs AL HAstent 35 R AN Y
AR 2O A 217} 9.92%, 1119%, 1130% 2 FABHE7L A5 AL selskgln, 359 29 3%
ARG A 242 1A%, 171% TAZAR BASES} SAE AL AT S Usie AR B
Wxoh Y HYHBA 2N AL B2 PYHAN 27 314% 2 DY HFATG A=W FA3E oA
B3k 9o AZES] ATPEE S ZAo] O3 ALSHE W ZALICES R0 Aol A0 4
eFRto ], HF AU = |3 FALS oA % FEF| A7t HE A0 hekite
28

® ATANE Foho] JYAGURLE Lol Bl FUMA ] Yol B AEY FAE o AsH:
EE M EERE EE N E S S e D L

} - HIAKL +82-33-649-7406, sangil@cku.ac.kr
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$910ka} 1] - 9Jokel T A4 W U HEAIS 27 907 3 BasE o) wks EAsksct
7

5 }o] 22.50+2.224] 9] 308-& Ak 2 3F T 9 A AE of| A £1.00 D, £2.00 D, £3.00 D, £4.00
e}

D, +5.00 D2| PR A= AF A7 o] 9-91ek} v $-9]eko] 22t o] T A4 W XA R A

7}
5 AEE FEHAAL 4 Kmh 52 102710 EYed 23S st 59 23 E A A (Optogait,

=
Hospi, Italy)& &3l 42| X 27 o|(stride length)9} F<5<>(cadence)E S oAt Fd 2 244

[e)
)& A A TE 5 A W A AL o A] 2 A 3F Zhat v w BA] 59 o)

2 e =%

o

2%

-z

S91eko] fH T LAY FEANA HEQo|oh Bt AW A 23 gt vl
S fole Aol MG, AFEA AT 100 DEE HEZoll WA Fastyw(F-4414,
p=0.005), 4421 % 715H G THE=3.108, p=0.026). BHA $-910koll k) Tk 91 4] 417} 1] - 9] ke] £
B g A A W A R A ol A S AT of 1] i s M el o] §ol3k WakE Kol X gkoket.

AL
wau e o] W e DA A 5 A7 S-9jeko] 2R3 v B8 2 At Ao ArH.

Yt T Kl : XIXHE, +82-33-540-3410, cjh0147 @naver.com
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DAEE FAT ), Weshe o S MHS 2 S A WS B sta AR
= =]
=

2 22.75+2.474] 2

78 : 2HGAI710L Al=5 dnlF

(SL-D701, Topeon, Japan)} ¢} 7}i] 2H(DC-4, Topeon, Japan) & o]-g51e] A2 2] & A3 o] &

QS 22 E93st &, A H T2 AL S Image J(version 1.45, http://imagej.nih.gov/ij/download.html, USA)

229 o goho] U7 RGmel A 212 d0em) 2 A ol o) UL AR 27 38 2
sho Bl w5t

7}

A ANA FTAEE FAT off, s|AgFe] M= HAR AdA $-QFo] 0.91+0.66° 23] A, =2t
0.57+0.83° 2] 3] A2 B3, AR} B £0} 0.80+0.57° €] 3] A1, ZFoF 0.59+0.73° ]3| AL B gt} AA}
A vl gk Aaf, 9-Qba}h HoF mEo A A 7F FAH R Folgt Ao = e THS-<F: r<0.001,
p=0.823, <k 1<0.001, p=0.856).
2E

B QI g o] A APARE ] ol A §-0) 8 AT 5 1 o]
Aeolut AaA el A %o Wishs Pt £88 Aow et

FHlof: et A, A= EvAd
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AN B0 AFIA A Bt o3t o), Zub AT E, Arzlol o] WSS Shelsl A
ahdrh.
24

KA SeH3t W9l B3 5 5717 +1.50D0] o] A SR 5 ekahal 8 A4l Ak, T Qb S
k& B-8-o] ¢l 40l 502, 50th 50%F, 60th 50%F, 70th 502k, 80t 50¢H-S A S 2 5} % th. NIDEKAFS]
AL-Scand A}-&3)o] ot A Z o], Zrut AW g Hurzlo| S = A5}

=k

Ao do|, AU E, A Hol=
Rt 40t 2} 80t o] F ot gk Afol= SrEA o]
El'l’h:]' 4OEH$]-5 EH Yo 1 1}
S0t et 60th = eF=A ZE]O] 0.36mm, Zbul A W I E 0.06mm, A4zl 0] 0. 18mm 601:}]% 700 = Jé%é
0.19mm, Z}d} .07mm, 709} 80= <¢r=AZo] 0.16mm, 2 H I

0
0.03mm, 1}zl o] 0.04mm4 X}O]-é— el o
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ENE
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il
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YA ool A ol S7htoll whet b3 o], AupdH =8, Azl o] 7} gh4skaL, 50t ef
60t ol A 7 2 S Bl

L

FHI0: 4], HE R o], ZraPH A = Bk, 2 o]

& "I ™
WAIKIA} : =8
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&=, +82-33-540-3410, Igacb981@naver.com
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o Al LED 2QOIoIMe QT4

1 2 2 3 1,*
HEE - FBT° - MAAT - AdLeST - HL2HY
Ag . tFFH, FAUHFATL, HIAN L

24
of 2] 7}4) M4e] LED 2 stel 4] 91714 9] wato] tfso] 2ARSHSAL,
R

o X8 A2} A7l (ANGELUCE, 54 9l k8t @d 7-as)ol] 48l DIS A Zh Ab7] &2 M 7ol 4F 5.2 &
olst & LED 2% MAlo] w}& Ql7|& =& A A3} th Rose, Blue, Apple green, Green, Brown, Purple,
Veridian, Orange, Yellow, Sky blue, Pink®] F117}%] L MMAFAANE B3| 714 HOFsE A AL A EY

sheleh AT AALS] 2t WA o] 21 Slol 4] 18 Bt 2714w S S

2%

-

eyl
W,
BN
oF

A M 5 = Veridianol Al 39.06% 2 714 1=9Eo 1 Pink, Blue, Sky blueo] A ZH2} 1.56% 2.2 7}
WA Lrebgeh w2 ol A me AeE 2y stol A 9lS thol o] AGrt fojatA| ek Ao ® 1}
EbTh 18 50t 912 thol 7= Shol E 2ol A] Bk e E 2roA] ok 9.8270 -2 A o & ety
ZE

LED & o] 43 242 dujolstst A3, 29, YA v, g4 3st SolA e w4
& 23 ek rgst Bl e AWATR A=) et wE Azl X o vl theFdt ol
tioto] W2 AT A7 218 Folrh & A= LEDS] RGB 7| Ak o 2 thekgh Al L33 3
5 olthe AEE E8to] AA 9] HolA AIe] WwolSol= A7t AEHAE Fofe oo 7
25 2ol o] & o] &3t AR =E Hdelsl] 7h=8 A The A= gl 71387 H ik B volbrt ¢
715 8ol Ed ol e A1 @S F(Irlen syndrome) $H2}, AT % H ol FPFejo] LoE S
= 4G SolA 43 dgoto] 5ol 2REA M mgol 4 97S Vst ®
St A g g Ageks A2 AuoA e 28] A7k AEg AE e ste] UMS M-S A
FZORNMEES FHAL 5 Y WForE 43 &go] 75T A0 A rHT}

ZFH0{: LED =7, ¢17]& =, HAIE A2 ALY
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D=z
=

AFolA dE FEET Qi TR M) AMAAS UMY 02 A 23] AMA=] MY
off W2 A YA &I A G RIS Abo| 9] TA S Fobw gt

Al 2L ZAT7 1.9 mm, ZHE 1498, 228 0.00 DS CR-39 @ =0] 11, o] A&
MAFLS F 6712 2 Yellow, Brown, Green, Gray, Violet, Blueo]tl. 2 A 7H2 2| A1 mino| 4] T 60
min© 2 1A 9] A 7ho] % 66742 A5 T, 2t W=e] RHETES 2H5tol J BRI A

A G argo] 20%Y 9] 7+ Color'd A|ZFE-&S vl L8| EH Brown, Gray, Green 2l 252
°F 80%7F = A AEIES e AL, Yellow ZHH H =2 = oF 90%E @ 9t} WA Blue, Violet color &+
MAAE L 30-50%2] ALETES WGT, Urix] 47h7] B =S vs) A4 o uarh
Blucs} Vol 24124 2 A4 #0] 271 570k Sl A4 Rabskol 200l ot

A
A o) 8475% ] AL 2Ho] 86.59%2 FA-0] A hehbAT 55l A48 <5l
HlSA AR A G E BEo] 9kt

Z2E

Ay o) A AT A GRS BAE TR Zo) hebdl A3t Gray 2= AR 744
A Gl A YAFA W T4 o] FUBAG LT AGETE BAE HYH o 7}
A3t 0] 8 V)2 OR Sho] A F IFOE HNBAEEI AGETE Ao] BAVL ERHE AL
o 4 glgleh ol et AT AT AAAE A2 D= BEF] Egol HT HNYATEI AZE
Bg B AT A ] Aol et AR au| Aol A A Bt ALeE 4 e

} © HQOIM, 82-42-600-8425, ejchoi@konyang.ac.kr
b _._IS’é‘,‘, 82-42-600-8425, ejchoi@konyang.ac.kr
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TR = o A A 29 MBS SFobz] Slsko] Al 7hA] FLADGS, FI0, AYS AFEHLE
AR AR AR 2= AT IS 97.1%, A R0 18.4%, S 77 2mm, =& 1.56, =29 0
Dprel 2 A ARz 0] o, MY TF 2L o) AEH EFE A2 Aol del AT S
Farnsworth D-15 A4 o] v, AAgaichal = o] 233 Fabaah AR of et Ednhae 5 M=tz

Z4& 98] 233 = 7 Shimadzur}o] UV-24505 AR&-31 % Tk D-65 3¢ 3lojl A E3d=A = A3
Aotz o] EfL-S 2435 3 B3 w A U of Farnsworth D-15 A AF - ZFRMA| 7] 1 & A g2k
Aotolch FLS wA ko] (F10%9, A%9) A4F o] A

A A A 2 g 4] 550mmo| 5] o A EFE Il AAGHA AstE g o o] 2 elg) B
Frhojol W ATE W 9SS o 4 oUrk AAYATAR 4§ AF A HE 12 v wHE o) 4
- o

[€] = A
8 Tol M H/E L7} QERAO T o|EPom A LY BE EoF B0 B o] E 5] o1} o]
S F2 D65>F10>A 52 0 2 e T}
e

FAFAG R =25 A-goh7] A3 50 M i I LS B a*of b*7t BE o) e = o
oA S Rt a*s WA S-S e o] R WA e 2 A9 Aot brs T
T} opebe UEg o o o] Wk gk o 2 2] 02 Motk A Ajhdl 2 chup e Apekslo] A 2}
FEEE2 W wep& o 2 o] EA A o u] B EalE AT ofof what o] o] 2fo]= Lhe}
Wk ol s A7)0l whet Al HeE A 4= QLo WA o] F Y o] TS Bl awsto] F
Al = o] 2-g-of w2 AR e w AR glo]l A e R e @ E = 9ol Rl

ZR0: A3 kel =, AR 2] 2, D-15 test, B A B4, B
gt = Kb : XIz=0l, 82-42-600-8425, tiggerjjoa@naver.com
AKX : RI2A, 82-42-600-8425, ejchoi@konyang.ac.kr
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ARAIA ZAHAZON I3t AL AC/AHIQ| HII
woAF - olg7 - ARA - $HY - £34 - gy’
Aot AR

D=z
=

22 AubEE T g2 3IPC 5] Wete] o3 271 21¢lo] Woluol utet YAFH 0 2 o A A 2
4 FFLACAMIS BT FAYL UEAYY 28 AY A 0% a5 ALY, £ AT
ATLHAAE S FoLA) £ 3R 25 5t0] Maddox RodE o] §5}o] A=A 3t 74 A 24T wE 4k
ACIAUIS ¥ 51 24 5}] Q4olLA AHS1E 24} 3 Aol 88 gk 7] 252 2 A5k gk

¢

oAy 98 (AL 611, o2} 371, Htfo] 20.35+£2.334) A2 st om, 5 H A =2 LA
AL of W2 /-3 -2 Morgan 2] &7 (Morgan’s norm)o]] &3l A 9] 60, AL 26, AL 127 o2
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Analysis of Physical Properties of Hydrogel Contact Lens
by Molecular Weight of Polyvinylpyrrolidone

Jae—Wuk Seok - Su—Bin Park - A-Young Sung’

Dept. of Optometry & Vision Science, Daegu Catholic University

Purpose

This research investigated the physical and optical properties of PVP (polyvinylpyrrolidone) with different
molecular weights in hydrogel contact lenses.

Methods

To this experiment, MA (Methacrylic acid), MMA (Methyl methacrylate) and PVP (Polyvinylpyrroridone)
used as an additive. And also, the contact lens samples were prepared by adding 1~5% of molecular weight of
10,000 and 40,000, respectively. The contact lens was prepared by thermal polymerization at 100 °C for 1 hour
and the light transmittance, refractive index and water content were measured.

Results

As a result of physical and optical properties, the sample containing PVP showed a water content of
43.48%~44.32% and a refractive index of 1.4209~1.4305 at a molecular weight of 10,000. The light
transmittance was water content of 40.10% ~47.14% and a refractive index of 1.4119~1.4244 at a molecular
weight of 40,000, and the light transmittance was UV-B 46.80%~48.69%, UV-A 77.44~79.74%, VIS 86.41~
87.53%. It was confirmed that the water content increased and the refractive index decreased as the addition
amount of PVP increased. In addition, it can be seen that the amount of change in physical properties increases
with the addition amount as the molecular weight of PVP increases.

Conclusions

The results of this study suggested that PVP with higher molecular weight is suitable for the production of

high function lenses. However, since the viscosity and transparency vary depending on the addition ratio.

Key words: contact lens, Polyvinylpyrroridone, molecular weight, water content
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Evaluation of Optical Properties of Soft Contact Lens
Containing Hydrophobic and Hydrophilic Materials

. *
Ha—Eun Kim - Jae—Wuk Seok - A—=Young Sung
Dept. of Optometry & Vision Science, Daegu Catholic University

Purpose

The optical and physical properties of thermally polymerized contact lenses were analyzed by using BMA
(Buthyl methacrylate) and DMA (N, N-Dimethylacetamide) as additives.

Methods

AIBN was used as a thermal initiator with HEMA and EGDMA as the basic combination. And also. BMA and
DMA were used as additives. The contact lens samples were prepared by casting mold method at 100 °C for 1
hour. The optical transmittance, refractive index, water content, and contact angle were measured and their

optical and physical properties were analyzed.

Results

Measurement of the physical characteristics of the produced material showed that the refractive index was in
the range of 1.4228~1.4532, water content 27.94~52.23%, contact angle 36.11~71.34° and visible light
transmittance 80.63~88.03%. As a result, BMA showed a decrease in water content and light transmittance, and

DMA increased water content and wettability but did not affect light transmittance.

Conclusions

These results suggested that DMA can be used as a high water content and high wettability contact lens

material while maintaining optical transparency.

Key words: contact lens, Hydrophobic, Hydrophilic, water content, wettability
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Evaluation of Physical Properties of Anisole
Group-Containing High-Functional Contact Lenses

Su—Mi Shin - Jong—Hwan Do - A—Young Sung’

Dept. of Optometry & Vision Science, Daegu Catholic University

Purpose

This study investigated the compatibility of 4-vinylanisole and 4-methylanisole for soft contact lenses.

Methods

A basic combination of HEMA (2-hydroxy ethyl methacrylate), EGDMA (Ethyleneglycol dimethacrylate),
MMA (Methyl methacrylate) and MA (Methacrylic acid) was used. Azobisisobutyronitrile (AIBN) was used as
initiator. And also, 4-Methylanisole and 4-Vinylanisole were used as additives at the ratio of 1 ~ 10%. The
refractive index, water content, light transmittance, and contact angle of the prepared samples were measured

and compared with each other.

Results

As a result of this experiment, the water content was 40.36 ~ 43.11% depending on the ratio of
4-methylanisole additive, and showed a tendency to increase slightly. The water content of 4-vinylanisole
decreased from 44.35% to 29.69% depending on the additive ratio. In addition, the light transmittance of
4-methylanisole and 4-vinylanisole was showed more than 90% in visible light region, and 4-vinylanisole in
UV-B region was 58.2% more than 4-methylanisole. 4-Methylanisole decreased from 68.79 to 50.31° depending
on the additive ratio, but 4-vinylanisole varied depending on additive concentration.

Conclusions

The wettability varied depending on the addition ratio of the 4-vinylanisole, and it is considered that the

contact angle changes due to the influence on the lens surface.

Key words: contact lens, anisole group, water content, wettability
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Optical performance evaluation of
Soft contact lens with Pyridine group

Yeon—Gyeong Baek - Min—Jae Lee - Su—Mi Shin - A—Young Sung’

Dept. of Optometry & Vision Science, Daegu Catholic University

Purpose

This study was conducted to investigate optical properties of hydrophilic contact lenses using 2-, 3-,
4-hydroxy pyridine.

Methods

Hydrophilic soft materials such as HEMA and MA were used as base materials and crosslinking agent
EDGMA and AIBN as initiator. Contact lens samples were prepared by adding 1%, 3%, and 5% of hydroxy

pyridine group, respectively. And also, the refractive index, water content, light transmittance were measured.

Results

As a result of measuring the physical properties of the produced contact lenses, there was no significant
difference in water content and refractive index depending on the amount of 2-hydroxy pyridine. The light
transmittance showed almost no UV blocking function and the transmittance was higher than 90%. As the
proportion of 3-hydroxy pyridine increased, the refractive index was 1.4123 ~ 1.4038, and the water content also
increased from 52.82% to 56.40%. However, the transmittance in visible light region decreased with the addition
amount. On the other hand, the ultraviolet ray blocking rate was 50%, higher than other samples. In the case of
4-hydroxy pyridine added, the refractive index decreased slightly from 1.4126 to 1.4115, and the water content
also increased from 50.43 to 52.70%. There was no significant difference in overall light transmittance.

Conclusions

The light transmittance showed a good optical transmittance of 90% or more. Therefore, when the overall
visible light transmittance and the ultraviolet light blocking rate are compared, it is considered that the sample

with 3-hydroxy pyridine is the most optically excellent.

Key words: soft contact lens, pyridine group, light transmittance, ultraviolet light blocking
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Polymerization and Preparation of high Oxygen Permeable
material Containing Styrene Group

Min—Jae Lee - A—Young Sung’

Dept. of Optometry & Vision Science, Daegu Catholic University

Purpose

This research was carried out in order to analyze the functional silicone contact lens containing styrene group.

Methods

TSMA(trimethylsilyl methacrylate) and styrene group were used as additives for the basic combination
containing silicone monomer, DMA(n,n-dimethylacrylamide), and MA(methacrylic acid), added to the mix at
ratios of 1% to 10%. The hydrogel lens was produced by a cast-mold method. The polymerized lens sample was

hydrated in a 0.9% saline for 24 hours before the optical and physical characteristics of the lens were measured.

Results

The refractive index, water content, light transmittance, and oxygen permeability were measured to evaluate
the physical and optical characteristics of the lens. The results showed that the refractive index is 1.3700~1.4091,
water content 61.02~77.11%, visible light transmittance 88.32~94.13% and DK 18.57~39.05 x 10-11 (cm?*sec)
(ml Oy/ml x mmHg). The polymer including silicone monomer and TSMA showed high performance of oxygen

permeability and water content. Also, the results showed increase of refractive index as the ratio of additives.

Conclusions

This material can be used for functional hydrogel lenses of high water content, wettability and oxygen
permeability.

Key words: silicone contact lens, oxygen permeability, water content, styrene group
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LASIK, LASEK ZHo}a 8 4 S Whe 4 Ql3am(68ehe oz o ny|s
2 © 2

H) & 4] FAI(NT-510, NIDEK Company, Japan)E o] &35} 12, & 4 ko] AAMH £](10~21mmHg)
bl 0% 5 LAY ek vl et

oAuAL, A RO = o Eof WhE-ohs Sk Al Ysta & A
=] & & olotS =A3517] ¢8| Ehlers FF 2 A H LS o] &

my 0o rfo
Ho
oX
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AARS] 91 314746254 o o LASIK I LASEK -2 242 17%(34¢h)0] Quek. 1] 1 54 eher
=

AR AT & F AL & Aol vlskol §215 27 54 = GEHp<0.001). LASIK 7 LASEK 4
& A A 7 16.26+23ImmHgy 14.24+2.70mmHgo| 17, & = 17HE®] 4gd2 12.06+

2.30mmHg¥} 10.124+2.20mmHg©] ¢l t}. Ehlers H 4 H-& 0] &35}o] i AT & & Y-S LASIK  14.55+
2.53mmHg# LASEK = 14.01+2.14mmHgO. 2 2% A okoral 1.73+1.92mmHg(LASIK ), 0.41+
1.96mmHg(LASEK )&} x}o] 7} 9131
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ob 42 AR-7000(Topeon) 2 245193, EFF& Z2IHAANPC) YHl 02, A9 e & 1
@3 ¥ (Von Graefe) © 22 2451 9it}. 7 A= 3312 AA|ste] ko m EAstolr).
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J
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ol 77H AT AAE AR AR A = A=A Hat 3.13Aexo0, F5 =0l A
Lol A Hat 2Aex02 F Aol & H oA FSkTh

204158 2541 9] i sty So] AntEE Abgaro] AL HolUhRAlL 24 U get7 el Aol got
A3 gtk AF Rl TEER 448 By 1%#H“°%ﬂﬂﬂﬂﬂﬂﬂﬁp%kﬂéiﬂﬂ
OSITE. BRI Fohel W2 WA AP AL 2 et gl Ao B4 g

FHlof: F, A, =Y

gt § A &L, +82-51-330-7360, jwk79 @ naver.com
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b skl A Bho] gl st o2 2080 A 25K 74 % 18
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Polyhexamethylene biguanide®l Fet ¥
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Glycerol Q20| ME 2& B}
Pancreatin Activity®l O/A = G
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Methylisothiazolinone F=°l ME
Lot I Lysozyme, Soft contact lens Z4&F 3%
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Methylisothiazolinone(MI)-> MW 151.612] Ex}&-& 7} A1 Isothiazolinonew: 2] <£3}= F = Cosmetic,
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Patient and ECP’s Satisfaction of New Water-Gradient
Daily Disposable Multifocal Contact Lens

. . 3 3 *
Hyebin Kim"? - Dongpil Kim"? - Eunhee Ju® - Koon—Ja Lee"
'Dept. of Optometry, Graduate School of Public Health Eulji University, “Alcon,
*Master of Science in Clinical Optometry, Ketchum University (SCCO), USA

Purpose

To evaluate a novel water gradient daily disposable (DD) multifocal (MF) contact lens based on patient and
eye care professional (ECP) satisfaction.

Methods

The presbyopia patient wearing habitual CL agreed to refitted the new water gradient DDMF lens and
participate in this survey. Patients were instructed to use only the prescribed water gradient DDMF lenses for 1
weeks. The pre-fitting survey included questions on age, gender, hours/day of lens wear, the brand of habitual
CL, and lens-wearing experience for the previous 2 weeks including comfort, dryness, and vision. The survey
1-2 weeks after fitting included statements on comfort, dryness, quality of vision (near, intermediate, distance),
usage with digital devices, and preferences; patients rated their agreement. ECPs participating in the survey saw
each patient at two visits. The first visit was exam for fitting the DDMF lenses and the second visit was 1 weeks
after fitting the DDMF lenses for survey.

Results

Two hundred fifty eight participants were (225 females, 33 males, 48.27+5.26 years of age) participated in this
survey. In the participants, 70% of them experienced dryness &/or discomfort wearing their current CLs. The
average wearing hour per day comfortably with their habitual CLs is 6.5h and DAILYS TOTAL1 MF is 7.9h.
Patient preferred Dailies Total 1 MF to current lenses: Feel younger(71%), all day comfort(86%), end of day
comfort(78%), feeling comfortable insertion to removal(72%), feel nothing on eyes(78%), less dryness(84%),
clearer vision near to far(68%), clearer vision with digital device(76%), clearer vision when driving(63%), free
from reading glasses(63%), clear vision morning to evening(59%), less tired when using computer(75%),
comfortable when watching digital device(75%), easier handling(62%). Forty eight ECPs participated this study
preferred DAILYS TOTAL1 MF than currenct CL: They prefer to fit DAILYS TOTAL1 MF DDMF rather than
two weeks or monthly disposable CL and current CLs: preferred in practice(93%), easy and efficient to fit(91%)
that they would recommend to their colleagues(98%) and recommend to their presbyopic patients to switch the
brand(93%).
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= Xt : Hyebin Kim +82-32-574-4779 , hbk468@naver.com
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Conclusions

Among the presbyopic patients two third of them are satisfied in excellent comfort and vision with the novel
water gradient delefilcon A DDMF. And ECPs reported that the water gradient DDMF lenses were easy to fit

that they would recommend these lenses to their colleagues and their presbyopic patients.

Keyword: multifocal contact lens, water gradient contact lenses
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Overall performances & key benefits of
Varilux® X series™ with NVB(Near Vision Behavior)
International multicenter study

Essilor R&D

Edited by Hyunmi Lee, Education&Professional Service manager at Essilor Korea

Objective

This study was to evaluate the subjective visual performances of Varilux® x series™ with NVB, in
comparison to Varilux® x series™ without NVB, and to probe the performance of PALs what was reflected in

near vision behavior.

Method

This study was conducted in accordance with an established, certified protocol that uses randomization and
double masked, cross-over. After the wash out period (3 weeks), and 2-week wearing periods of Varilux® x
series™ without NVB & Varilux® x series™ with NVB in everyday life conditions. This study was conducted
the product evaluation through a validated questionnaire based on universal criteria (i.e. quality of vision)
Identical frame, substrate, coating and Rx for both wearing periods. 51 weares for at least 6 months, and the
study tested 18 myopes, 17 emmetropes, 16 hyperopes. NVB can be done using a tablet, which can be connected
to an electronic measuring column or ipad. Near Vision Behavior (NVB) is an limitation of a reading task. It
track the reader’s eye saccades to assess their visual needs and optimize the shape and position of vision volume.

The wearers were asked to score their vision quality under a range of circumstances on a scale of 1 to 10.

Result

The wearers expressed a clear preference for the NVB version of the Varilux® x series™ lens over the
traditional version without NVB customization. 94% of wearers reported that the transition from far vision to
near vision was “very easy” and 84% said it was “easy” with the Varilux” x series™ lens with the NVB option,
compared to 86% and 76% respectively for the traditional version of the lens. 82% of wearers reported that
adapting to their Varilux® x series™ lenses with the NVB option was “very easy” and 71% said it was “easy”,
compared to 75% and 61% respectively for the traditional lenses. These results demonstrate the extent to which
measuring the posture and near-vision behavior of wearers can further improve their comfort and satisfaction

with their progressive lenses.

Conclusion

. ®R . . S . .
Varilux® x series™ lenses that are personalized for the wearer’s Near-Vision Behavior are pushing the

boundaries of a progressive lens to provide even more benefits than their conventional counterpart, including an
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extended field of near vision. This customization based on near vision behavior represents the first time that the
power progression on a progressive lens has been tailored to the wearer’s precise use of the lens in near vision.
The wearer’s posture, lowered gaze, lateral adjustment of the reading plane and vertical movements during
near-vision exploration can now be taken into account when designing his or her progressive lenses. That’s a
considerable advance, hailed by wearers, and provides even greater visual comfort for presbyopes who wear

progressive lenses.

- 146 -



Does a surface coating inhibit bacterial
adhesion on a contact lens?

Kevin McCabe' B.S. - Scott Piper® B.S. - Lyndon Jones? Ph.D. -
FAAO, Dominik Papinski® Ph.D. + Zohra Fadli' Ph.D.

'Johnson & Johnson Vision Care, Inc,
’Centre for Contact Lens Research, University of Waterloo,

3Kelly Services, Inc, Troy, MI, USA

Purpose

This purpose of this in-vitro study was to determine if surface treated silicone hydrogel CL's provide any

substantial protection against the adhesion of gram-positive and gram-negative bacteria on the CL surface.

Methods

senofilcon A, comfilcon A and samfilcon A were compared against two surface treated CLs: lotrafilcon B and
delefilcon A. Lenses (n=15) were then challenged with either P. aeruginosa ATCC 9027 or S. aureus ATCC
25923, using an inoculum of approximately 1x106 colony forming units per milliliter (CFU/mL) for 15h. A
linear mixed model was used to test for the difference between surface treatments by lens type.

Results

The data shows that there is no statistically significant difference between the surface treated and untreated
lenses investigated (p>0.05). In vitro bacterial adhesion was not modified by lenses with surface treatments and
all materials adhered Pseudomonas aeruginosa to a greater degree than Staphylococcus aureus (p<0.001). This
data is supported by previous adhesion studies.’

Conclusions

The data suggests that the surface treatments of lotrafilcon-B and delefilcon-A do not provide a protective

effect from bacterial adhesion.

Keywords: surface coating, silicone hydrogel, bacterial adhesion, MK

gt T X} : Park Hyelim +82-2-2094-4158, hpark35@its.jnj.com
(Presenting author who did not contribute to the concept, design or execution of the study)
WAIMEAL : Kevin McCabe Johnson & Johnson Vision Care, Inc. 7500 Centurion Parkway Jacksonville,

FL3225:kmccabe @its.jnj.com
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Visual Performance of Silicone Hydrogel Daily
Disposable Contact Lenses

Xu Cheng' - Kurt Moody' - Jing Xu' - Luis Lesmes? - Gregory Hofmann' -

Thomas Maggio' + Bart Johnson'

'Johnson & Johnson Vision Care, Inc,, 2Adaptive Sensory Technology, Inc,

Purpose

This study aimed to investigate whether such “subjective” vision satisfaction can be quantified with clinical

vision tests such visual acuity (VA) and contrast sensitivity (CS).

Methods

A total of 35 subjects(18-39 years, sphere refraction -1.00 to -4.00D, astigmatism < 0.50D)received 1 test
lens(Senofilcon A lenses with formulation), 2 control lenses(Test lens with +0.25D spectacle lens, Senofilcon A

lenses without Enhancement)at random. ETDRS logMAR visual acuity and contrast sensitivity were measured.

Results

Senofilcon A lenses with formulation, design and process enhancements demonstrated superior objective
visual performances (e.g., an average of half a line of VA and >10% of contrast threshold improvement)
compared to lenses without enhancements. These results support previous findings of high subjective vision
satisfaction with the lens.

Conclusions

CS test complements and extends contact lens visual performance assessments beyond simple acuity tests.
This was a pilot study, further investigation will be conducted to establish the clinical significance margin of the
CS test for use in contact lens studies.

Keywords: Contrast sensitivity, logMAR, Silicone hydrogel contact lens
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(Presenting author who did not contribute to the concept, design or execution of the study)
IXIK} : Kevin McCabe Johnson & Johnson Vision Care, Inc. 7500 Centurion Parkway Jacksonville,
FL3225:kmccabe @its.jnj.com
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