i

ZEE

MWMMWW/‘WWWWWWM

A= 1=

Contact Lens Materials
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2-1. Hydrogels

HA sha de] AR Qs 2o Al B
th #HE2=2 s aej3 ol AARE A w
o A}-£-=+= hydrogel - 1960 W djoll M ZE2
7| ofoll 44 Wichterle 34 22| F-% ol Tz}l ¢]
e w3 poly (Z-hydroxyethyl methacry-
late) [poly (HEMA) =+ HEMA]o|c},
HEMA & u] %3 7le} hydrogel A 524
Al 4+ Adv qrkx] AAEe] Ul dwts
wWeol4 hydrogel 2] S35} vlEo] w24 £
E = A gE 2o a7 ol AAES
245t AU 5 A Sk d 7 hydro-
gel o Al Zoll A& = wtdAEL AL A2
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o} Al hydrogel whekslE2 ch&3 el
O 2-hydroxyethyl acrylate and methacrylate
O 2-and 3-hydroxypropyl acrylate and
methacrylate
Oacrylic and methacrylic acids
Oacrylamide and N-substituted acrylamides
Omethacrylamide and N-substituted
methacrylamides
O N-vinyl pyrrolidone and N-vinyl lactams
Oglycidyl acrylate and methacrylate
O 2-aminoethyl acrylate and methacrylate
o] & wrEAlEL ostxl ZAuBH A2
T5ES A2 £5 U2 2 b3k FL 4
443 (hydrophobic) weFaletE F5FE AH
+ glek;
Omethyl, ethyl, or propyl acrylate or
methacrylate
Omethoxyethyl or ethoxyethyl acrylate or

methacrylate
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O styrene or substituted styrenes.
9l 4 EE ule}l 7o) hydrogel & & Asle
EE wpekalE2 2 A el -OH, —COOH,

~NH,, -CNH, $3} 28 A54 75718 5
ol ZhI5L Qlel, 1 o] ffoll = el o]2
2] AEZAF Sol, wEebdl TX, ofvulx4l gt
i, Eel dul2 § chekdt A44 757
& sk Ao THE @2 3R AL
ol ol = ghalo] FobaL it A4 Aze
A Bl A1-&5 & cross-linker 2 4+ ethylene-
glycol dimethacrylate (EGDM X+ EGDMA)
7t A lE Aotk HHAlE 1% vivke] A

L cross-linker o]l = = o}&3l 722 3§E
Fol ek

O ethyleneglycol diacrylate (EGDA)

Opropyleneglycol diacrylate =+ dimeth-

acrylate

Odivinylethylene urea

Opolyethyleneglycol diacrylate =+  di-

methacrylate.

A4 Az Azl 4 sAAH A3} g
2o 2}85E cross-linker®] FF3} ok
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2-2. Synthetic Elastomers
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thE3k 2
Oethylene propylene terpolymer (EPT)
Opoly (dimethyl siloxane) 2} arcylate,
methacrylate 5]
Operfluorohydrocarbon ¥+ ©]E9] acry-
late, methacrylate X
F o] o]2 8 53| silicone 3} perfluoro3}gt
% whekaAl 9} compatible &k Ewl A o] AW
o Yol S ALFHAL AvE o] B3

Table 1. ez Hg % Fa 42 3HA
Al 3F).
Ay
2 k3 T4E  X107"ml em/
em® sec mmHg
HEMA 40.0 7.3
Terpolymer of HEMA 42.5 N. A.
NVP, MMA
Terpolymer of HEMA
NVP, MMA 42.5 N.A.
29.6 5.85

HEMA 34 6
Amide-amino copolymer 60,0 13.9
with tert-amines 75.0 34.9
HEMA copolymer 30.0 3.0(25%C)
HEMA copolymer 35.0 N. A,
HEMA + NVP 45.0 N. A.
HEMA + acrylamide 45.0 N.A.
HEMA 38.6 7.3
HEMA 72.0 26.9
HEMA 38.6 8.0
HEMA 29.6 5.85
Terpolymer of HEMA,
NVE, MA 74.0 34.3
Terpolymer with
VP + PMMA %.0 13.0
Terpolymer with
VP + PMMA 68.0 30.5
Copolymer of
VP + PMMA 80.0 48.6
HEMA 38.6 8.0
PVP + HEMA 55.0
Silicone X X 79.8
Silicone X X 69.0
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9 dlzolle] o] &o| FA3 Frbstn gich
hydrogel 3} ®m g =} Sk 71A Al 44,
Ab82] g (o] e B £¢slA gomz
A, EAEF2] FAI7F hydrogelsbE 4l 23}
2 ¢rl) 9 7 AHe A H X (visual acuity)
T2 o]# = silicone & s1A F3k4 =g
o4 FOBE A F7hH AFolo

2-3. Thermoplastics

k33t 71414 A Az 49§ (opitical clarity)
2 Ao Folg F9 o]f-2 PMMAE w1
3t 2 thermoplastice] T E#AZ A Zo
AHgslo] gteh. 28y o] BAFOl tAlE A
A (A2 284 EHzHE frEeis 29 F9
) 3t Abdel] W A wlFell @M=
ol ol & dx ok %rkx F8 THE
dze Au, e, AL T34 F2 4Ael
Table 1o A& glr}

3. EYE #= Mzrel M3

ofdl M2sk THE Azol 441 o L
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o4 X

oF A &

o#ty A%

OAH&AIZE, F¢19 pH 9 toxicityoll ot

e ol A X (dimensional stability)

oxd AFA

oY F &

O 7|4l A A A; tensile strength, tear
strength, modulus %

OAAEIA; Ad % BAEA

O Biocompatibility
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strength+ a2 &4 vy A&z, =
A4 40 Az, Esgs =
= F@ade] gloy skt Abg Al A & Ao
ArLe ol Z a7t o AAoleh 49 ol

modulus +
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4. Modulus

Qupy oz Zepaeld] Wik oloksl e
modulus 2lof] ZHE A= AR oA mo-
dulus &= 28219 Azt o & =9| visualper-
formance &F YA FA7L Ao o]Ee A

Table 2. | d =122 4A

PMMA Silicone Poly HEMA 7z =

Density (g cm ~?) 1.18 1.10 1. 16 1.03
Refractive index 1.49 1.43 1. 43 1.37
Dimensional stability with

respect to:

Time

Temperature °F 3 o k-2 ok R

pH

Toxicity
Surface wettability
Critical surf:;ce tension 39 25 ~50 ~30

(dyne cm ')
Equilibrium water contact angle (*) 65~70 =96 =20 =47
Water content (%) =0.5 =0 =39 =
Tensile strength(dyne cm™) = 50X107 = 10X 107 =0.5X10’ =5X107
Rigidity modulus (dyne em™) =~ 1X10" | =8Xx10’ = 5 x107 =10X107
Tear strength (g mm™) Strong but brittle = 2000 =10 = 1500
Oxygen permeability (0. Imm thick

sample)
Pe [scecc(_sl;P)H“‘;“ja“ 2 = 1X10° | =5000X10" — —
Pd(cc (STP)am o =1x10-%° | =1500x107° | 75X 107 =~ 300X 107

sec'cm Hg™')
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09} 7Z& hydrogel & elasticity &,
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E

AL flux (0, 93X 1079 ml(STP)/cm . sec,
3.5X107°2 (STP)/cm?-sec) & Al T& +

59 FAS & AL —?—-“l-"ﬂ'r Pd ¢
7} el th. hydrogel o] 4 Pd+ of
Q92 Wl AMA A2 grg3 dAH
AAE HodFe, ol Fig. 44 vept ek
algb4] Bl ze Ab4 T3S gFAEA 7] 7] $)
A o ulEA g Aol ek
2 reckd FFES S Ak Tope AE
o chep2 A slch

A4 EYE dl=o] o] A Ab4 F3kAHZ A
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late, vinyl, allyl 5 %€ + U= 7157

7FAl straight Y branched =& cyclic &
7bAl 3438 ol poly (HEMA) 7} 4Ab4
A7k 2k 10X10 ™ ml(STP)em/em ™2 - sec
mmHg 5 7FA18 ©]8)] polydimethylsiloxane (PD
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/em?-secmmHg k& =A< vd PDMS
Al shgHEe] S48 Ab4 -'?-J"P A% & 5 sk
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I Yed 53] & ZHAFA I
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32 3Matell e E4314E e THE =
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BE s,
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7|15 T %3l surfactant50] Yo o] &L
pre-polymer mixture Alejell 4 PDMS u} per-
fluoro 3+ &3} 9] compatibility o] A7} U}
at2}A polar group& ®lFA slE7lal tri-
methylsilyl grop <t tert-butyl group &2
2. %3} AY acid anhydride, azlactone 3| &
mask st AFE3LL 71X dhel, o] AR A
4 ABAL FUET F AU BESL,
A HErE AH A4S ola) s
) AT ANE kA Al AgES A Y
ofof grh, o] 2l HEMA, polyethylene
glycol, polyhydroxy alcohol &% wetting
agent & A}-&5|3 gl o} akEgaislz| X3}l
RE 790 9lo]A wetting agent+ FEFTE

AAok e, A z2| apgol web o] Fo] F%F
Slof vhe} Az o] Aol HatE Yo A ¥

o et el AAFS As AL o gtk

7. ¢+ &
A4 TUE Azol4 olvtE A% FAT 4
Y shhe BEckr ¥450l 2 Holch hydro-
gel?] ¥ {45 (equilibrium water con-

tent; EWC)-& o}-23 zto] e of Ak

22 ¥4

43} % hydrogel 8| FAl X100

EWC=

poly (HEMA) ¢] EWC+ ¢f 39%o0]lt} o] &
48 HEMA o]l 1% hydrophilicg =hekal,
(NVP, methacrylic acid, methacrylamide %),
t{-% hydrophobic gt wt&Fal MMA )& A7}
84 v+ cross-linkeing density & A3 22 4
FAAA 4 9dom o] Afo= = ARl
1A Al AAst Ab4L F3p4d el Hste gk
oh, =3 HITdle ¥ 5 E(Held 224
4 F3t4)& A" AAAHS] A2 poly
(HEMA) & &7bsle o8 Axsol(=lc
amino acohols, amino acids, monossacha-
rides ¢| acrylate v} methacrylate 2} HEMA

2] copolymer) A= 7] <333t
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2% & intra-ocular
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