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Intraocular Lenses
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IHlmaune dludihoudazauld
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e uiraneNlainsltasuall a.e.
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e DRI UTU "mfuaam:ﬁmmauﬁﬁfaﬁfﬂﬁum&g
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EI@’LuQﬂ@n WAZ INAINTY IUAINENNITINININ
PMMA (polymethylmethacrylate) hifasnaliiia
m3ont vusslifiunsendodn (rejection) %8
N Harold 39ldvnda “wnafundszfugidu
LAY WAIAA NI BUINTININIIN PMMA &
anwmue disc shape WAIUIANANTINENEILNE
WN LHEINNEINNAUNITNTOUAT ) LA LIANT
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IOL component

1. Optic I “auwdvwinMduian
wnl danlduuaaan (retina) 2895t

2. Haptic 1{lu "auz1289 10L S98usan
e optic lasuiy ud19 luad ol
LA ’LLﬁamLﬁﬂuayjﬁuﬁ

Materials Used in Intraocular Lenses

Uaquiuily @;ﬁ'ﬁmﬂ%ﬁw IOL Wa8THe
G'fidﬁqm VAWl a@Taa0aLaN@19N% WAz
IRl ql@ﬁﬁa’jwﬁqm wafiaaamin ideal
material “WIUMNANENAAW 10L A0k wiiana
Beansianwas il

1. dgm ad@lunisdnmu i@ (high
optical quality)

2. fewilumIsnuan 9@ (high index of
refraction)

3. fliamitnun (light weight)

4. §anuaans (durability)

5. fanudolunnsnda (ease of manu-
facture)

6. ldraliiian1san vlugnen (ack of
inflammatory reaction)
7. ldnalWiRaujisonniidunn (ack

of antigenicity)
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8. laiflu 13rewzi5e (lack of carcinoge-

nicity)
o ada A‘l’
9. W1aYNANN zenalasitUaaalde

(ease of sterilization)

Optical Material
7 qﬁﬁﬂuﬂlfLﬂuLau ‘uinannen u
Optic fa
1. Polymethylmethacrylate (PMMA)
PMMA 1ilw polymer W83 methy-
Imethacrylate monomer %Gﬁﬂ’nmlﬁa T w3
1NNTANIULAA  (transparency)  Wazd
A A A fAne usl,ui”'umau@me] YBINIHNES

IOL %% injection molding, lathing W&z polishing

o f

1. lifimInszduazuy complement

2. vL&iﬁﬂ’]Sﬂi:éju chemotaxis 289LNa
L\RBAV1?

3. fidnawitlun1ainmu 4 9 (high index
of refraction = 1.49) lfan “Nuuaund

4. ﬁqm atanman: dlumsuda

5. §Auuds (hardness) §9 1w13al wuL
piggyback laslavinl#iAia optical degra-

dation

a1y

1. monomer 183 PMMA (G'f%amwaa
mﬁaua:%@@maﬂmmn PMMA luduaaunsnaa
WI81RINNNNTE laser capsulotomy) a1analiiia
toxic bot

2. A widvas PMMA anawfauudas
il’mﬂiz‘i_l’mmimi%i’u%a (sterilization)

T A DINNT UASINA MyAMTE

3. 5(9’13’171’131,5@1{]‘\1‘15&1@% gﬂju (posterior
capsular opacities) 9 @ (56%) Waauny
Silicone IOL (40%), Acrylic IOL (10%)

athdlsRanuanmInaasdlu ainaasd
509 toxic 189 PMMA monomer ASIlanuna
L gadn9talan 1Hia991nwLd1 monomer w89
PMMA a:l,ﬁ@ﬂ'mﬂ‘é"zlw,l,ﬂaﬂuLaqau,aza:m el
rianudutuluaila_sunin uluEegva
YAG capsulotomy 31ANNINARBIN bINLILAA
1197 monomer 8819NNY AN [E U
naunuilywiiiasnnmibaaimasinnnit PMMA
oL Hgm aAvauliun s uldlu spectrum 7
9N an “5I50T& (human crystalline lens)
ynlaaen (retina) 1@50 UV light ANNA% LA retinal
damage ¢ aasiuisdnisilastiulasnsl ' uv
absorbing material Lﬁlmﬁj’l‘ll,ﬂﬁlu PMMA optics L6
iiagan PMMA Sfedunnnindan sy ulud q
Alasunnuisulunsldvn 0L anesudeda
wudafagLin

2. Glass

Y A
af

1. fdqm wi@lun1dnwe 4 (optical
advantage) l¢@n3n PMMA

° ¢ =
2. 1IN raasiTalalayis

autoclave

v S
281 'y
1. YWIMBNNIN (high weight)
2. 81AWUIBLUAN (cracking) M@ILan
ldwasnsbaaimas Nd : YAG capsulotomy
Tn138919%n 1W1Iaun laes  high
refractive index glass WatiaIa1ndyn1L3ed
A % @ A 6 =X o v a
sasuaniananwulanaabaaimas 397l 0L wiia
Alalesufion ussmglanamalud .



Intraocular Lenses

3. Silicone
Silicone I# soft material ﬁﬁmiﬁwm
Irduan ‘e isusianula 67 silicone d
Ak wU@u hydrophobic didnaufnsvinmu 4
(refractive index) WinAU 1.41 §19 1.47
o f
1. fenuiin wrvanuld wnne o
AU IWNTHN G AG BN TLANWHALAN
2. JaunudaaninuTon  TNITORY
nTUIRMIsNBad 3 autoclave 6
3. 1flavananufinwes silicone 39a@
lann A9ii@ trauma @@ intraocular structure
4. lpduaauminae lusuudasiinnyda
(polish) 9aalam ATLAa toxic 3N polishing

compounds

U =
da1 "y
1. ATHIWAIIRNWAL 301077 PMMA i1l
ALA% “UAMURWININNIN
. & KR A A
2. tensile strength @0 F9ilan 4nana
1érdne
3. ldifia fibrosis Badany capsule 813
MlFLAaLa% NUNAREUA 1aUlaNIzaL1989
WRID9LaLTaS Nd : YAG capsulotomy
a o 6 1 I =1 % (2 1
4. “yaadian ‘01w wanale e
ﬁﬂvlajﬁwa@iamiuauﬁmaagﬂasJ
di C v 1 L 1
5. 1lag1a glasun1INIaavaaLazl
silicone oil A1AVIHEIURRIVDILA “NNIN9IN
silicone °1qiu"L@T MlRNNIATI99001R8INGR N ler
&
8N

S
o N
Yimges™

4. Hydrogel

Hydrogel # utlsenaudu poly-hydro-
xyethylmethacrylate (HEMA) LLazﬁqm VU@L W
hydrophilic FavlwiAnsuaodeat endothelium
289n32anabdiasning ng hydrogel @1
ATRNTRNLAL 3 (refractive index) WINNL 1.43 D149
1.47
Joh

@La% °~ W1TnEEaIldLantas Y

w8333l W ldluan vl qwnsal lan©
Huunaamawante basladdasnuian “wadladas
YLLK

281 'y

1. tensile strength @%’1 flam &nanale
e (Aane silicone)

2. daau “hiifad fATeiuitedadn
\As9 8138l pigment dispersion lateaian gla
AVATUAN

3. §578971m97 hydrogel 10L tafanld
annd1 PMMA? uazilon tndandaludunas
(posterior dislocation) laslanzadn9benasds
W3 Nd : YAG capsulotomy LL&:@T’JUL%@JN&
dfafl mliian Weousiiaild'lé5u FDA approved

5. Acrylic
. & . . Aa
Acrylic 11w soft plastic material N
Aok WUBURENIN (Uszanm ' sasiintnuia)
NuAaUIINTzUNALaTANNTaulda Narauiinng
WAL 3 3 Acrylic IOL éausnfildsu US FDA
approved fia Acrysof (Alcon Surgical) aon
aaaluil a.¢a. 1995
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1. 808 wnsanuld wmune
iUl luwnsedadanszanunadan (laoldd
Jai" pnanuatdnilan silicone)
2. g wd@lunainmu 9dwig Au
PMMA
a v 6 1 d'
3.aalam msifageiuian Iu  ila

Wauny PMMA %38 silicone WAQNAIIN

G VUGUDINY QL4 uaznsaanuuulitan

avea (square edge)

a o % o v 6
4. HANQTHIBNITRNLAL 3.4 AL

A 1w A AA o o 1 a
JYWIOUIININD @!a%‘ﬂwﬂﬂﬂﬁlﬂqﬂlﬂnqﬂ%

2a1”y

1. anawusasiduigg (glistening) luad
optic antAalus19usne nadl taw° uannbiil
NAGaNINEIAY uazladuensuwa

2. 1ilagann acrylic dgu aud@lunis
W sia uwazgneanuuuliiivauda (square
edge) anarilEsnadAuL 931 (glare) wia
WKL (temporal dark shadow) &

acrylic tHuy qﬁﬁqm@iuﬁ@ﬁﬂ%m%’ Q'é‘u
naoUsens ililudagiudefioald acrylic an
¥iudlu 10L and 9

Haptic Material

1. Nylon

Nylon & udsznaudu fiber polymer 7
3 '2% repeating amide (~-CONH-) wiohBani
Polyamides me:gﬂL%'Un%amwﬁ']muﬂﬁuau
az@auli monomer subunits Nylon Huy Q%‘ﬁ\‘l
ﬁmygﬂﬁmﬂ%ﬁﬂ "3 haptic 1@y nylon fifio
l5lunsnande nylon 6 (Perlon, Supramid) Wae
nylon 66 W@ lun1anadinnuiealun1sld nylon

T A DINNT UASINA MyAMTE

aaad WasnnwuyniluSosanamunmuves
haptic 1¥191n nylon wana nii nylon £93
A NUANIZGUNTTLIUNIT complement Uz
NIz chemotaxis oldwuln PMMA vilw
lunondagwindefiouduldls PMMA waz
Polypropylene 11 haptic 311131

2. Polypropylene (Prolene)

Polypropylene v polymer U843 propylene
(derivative of propane) @tk NUANIINBAIN
ﬁb’svlﬂﬂﬁ’mﬁ‘u nylon uedl stretch elongation 41N
ni uazligme i@ hydrophobic Yilwiaw
NUNIUAOTUINNT hydrolysis (1Hafigufiy
nylon) MlALGSUANNALNNIAAIN nylon

Tupeusi@sanu polypropylene AgsddaL s
Fowuiamrzlunsriranldnga 1oL de QN
i on awlddaon 9 UV light vlWiAans
LU tensile strength WANUNINANIINGARDY
wuzinIInsten nawdInanlastinean full
spectrum UV light LANTZINAIVAIAKLINALELDY
T srwamnz near UV light s9iuannunany
NARBITEEE g WU 9 UV dwansznuiiies
LANa86anINuAINUYBY polypropylene @28
wmqﬁt polypropylene 34la@TUaNNRBUININNTN
posterior chamber IOL 371NN37 anterior chamber
oL nnsaaauluenldasowudn §neou
AMWABY Polypropylene haptic Unsuanedlsl
wuiduilgw enlunsaddin

3. Polyethylene

Polyethylene diams Ni@WIANAa 131D
NudaUn3e1 hydrolysis Uaznudaw § UV &
nauThALaY LB



Intraocular Lenses

B Polyethylene terephthalate (Dacron)

B Polyethylene glycolterephthalate
(Mersilene) Mersilene suture 9siainugawnin
polypropylene LANAMNNUN (non-biodegrad-
able) WlF RTuLHULKARNAadanIzan |
Ak WUAINALABIAY nylon

4. Polymethylmethacrylate (PMMA)

PMMA 107 Qﬁ"lﬁ%’ummﬁwmn
HlosaniideanansainidsnanndadunduiEes
PIAMUNWNIH LLaz"l&i@iaymzéju complement
Il chemotaxis ’13J’lm%&qlu1 “lu capsular bag 'lét
onIy q‘é‘lu Tuzranadladinsnanliianu
ﬁ@mjumnﬁu J9E PMMA 1 Tuy Qﬁ"lé’%’u
anuiouni 9 MIUNIUININT haptic

5. Metal

Tug98) a.a. 1960 ladimsnauwn metal
looped iris-support lenses aaﬂ;@mmﬁaa@
fyminisi“an Awpad Nylon haptic laslansdi
anihanldiinanosiia 1w Platinum-iridium, Tita-
nium, stainless steel #38 Nickel-iron alloy ﬂﬁ]i}ﬁ'u
metal haptic materials ﬁd%ﬂ@gﬂtﬁﬂi‘fﬂﬁﬂd&l’]
nnifadlymnaunsndauann iieldlu ICCE #ia

iris supported lenses

Types of Intraocular Lenses

D IINANITWNAIUILAY INLNNIARAA

a =S % o va v A L3

nnadaaniiedegiu anylwil I aanltwany
sUuuy I@mauﬂwia:gﬂuuuﬁﬁ‘*ﬁaa Taqas
LANGAIIN vlu'ﬁgﬂuuﬂ@ﬁ wyizﬁuuuuaz

Q] o e & x> &
wmsnlﬂ@lu‘qﬂ DU TUe g A uUNN
Qmﬁmuﬂu@ﬁaﬂ ANTULITRAUD LAY YN
AanTnuudlanan UE'iJLL‘]JiJL‘Ij'u RIS
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?OH'MﬁSS“«\
(anterior chamber, iris plane, posterior chamber)
RIRCRP Rt ari S gﬂiﬁa"uaomuf 7 qmbhanm
Wulaw WeN wIa vwiavadtan - Wudw lag

dldq, 1 = a 6 A ]

lunhazranaiifsrhavadian s ulwLdvad

Usnaduaniil an

I. Anterior Chamber IOL (A/C
I0L)

Anterior chamber 10L lwiaw Wgadil
Tilugasmihgnan (anterior chamber) lagldns
Hatau “Liane 'mﬁ?iuvl,ﬂgm%nmaqmm (anterior
chamber angle, ideally at the scleral spur) %8l
Huadafidirinnsdisadis3s  Intracapsular
Cataract Extraction (ICCE) Lat Wourhiediidad
o peng g et
T

1.1 %1 eSouidsuiuian oy
A 8u

2. 1a17al '"L@ﬁ”lumniﬁﬁma:qoﬁmau ‘
ANTIATTHINNIHIAG

3. inlifdymiFes iau deulUdunds
feudanuavens

4. 1wTaLeneaniadne

v =
2aL g

1. wuldvasinmliiiatdiuaisnt u
(uveitis) NIzANAIUIN (pseudophakic bullous
keratopathy) RN ﬁ;@%’umwmu (cystoid macular
edema; CME) Lﬁa@aaﬂlmamﬁwgﬂm (hyphema)
e

o ¥ A . ¥ K

2. 1AL papillary block 16 34
InTudaerin iridectomy 13 udL19a39 W4 haptic
s wsnnyulilgay iridectomy ldeaanulu A/C
IoL 193U udadvin iridectomy e 2 3
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luadia anterior chamber 10L (F23usnidu

rigid anterior chamber 10L) taandunianating

di é a o a
nfiasan wnTaltlu ICCE (@sfauniluada)
1608 WERFINAAATNNANITINBILAINUNE
UNINTaUNINNIY IVNAR NI IWa w1 d ol
Flexible loop A/C IOL @sdidal”s6199 haanin
LL@I'Lﬁadmﬂﬂ’liﬁi’]éf@ﬂuﬂqﬂ%ﬁdLﬂﬁ&lu&l’nﬁu ECCE
J o v
or Phacoemulsification &l’]ﬂ“llu“/ﬂl‘ﬁ A/C IOL &
;ﬂ%ﬁaﬂad LLa:mﬁamﬁawwﬂugﬂwiwﬁhj
13130l " P/C 10L lénvintin

II. Iris Supported I0OL

I & A A9 ]

Wiaw Waunl Hluanaseszwuniinga
.. =3 v dnw 1 A A = o a
iris LANay laadidw unduliiNadany irs USH
pupil taw “sheaiiitafde 1u1TolT Lol ECCE
W ICCE luwnanadian “uhadhlasuainuias
wasadhadanival uranuatng 1w dland
1w t1aRawle lan1 LAa iriis, CME %38 corneal
decompensation 'l@u1nn7n

La% THaRNENRIA0E g AAANNRLNAY
LALDAUNUNGIE posterior chamber I0L 983

A ni U 1 v 1 1 ni 1

wmaenlfagtne 1w Tungulafd capsular sup-
port LWNgIWa

III. Posterior Chamber IOL (P/C
IOL)

duau Wsunl "3l posterior chamber
PYpIAN Lau‘%ﬁ@ﬁﬁuﬁmsﬁ'@umaaﬂm'@]m@ﬂu
TUGUNAITTE 1980 WwasnwnAEUlasuaINY
a J nﬂi o & a A:it:l U
huuuINIBITY 9 ﬁ]uﬂﬁ]fgumﬂumu@'ﬂum‘ﬂ"ﬁ

d' € a :?l/ 1 v a =

ANl @ e ‘il A7l Tuanld 2 USmae

m capsular bag

m u ciliary sulcus 321314 iris Ua ciliary

process

T A DINNT UASINA MyAMTE

ad) A A o
Tunsdinlaifl capsule 38 zonule weak 624
v ni =3 = o d‘lp di dl' v 1
15 P/C 10L 1 "ansafubanuiitaitoduld 1o
sclera, iris lasdn@unwndazwanonul tau Tl
capsular bag WWaaAaAIINILAA haptic-uvea
contact 8nNafisnauitnsl 1oL 1w capsular
bag =TIURATAIINIILAG posterior capsular
opacification b@R1ANIN
L - |
af
A o € 1 o . o & =
1. 11899 INAIAU BYNAY s A9t
ldns=nunszifiouda papillary function
2. 9@31N13LA@ IOL dislocation W38
papillary block @1
o 6 1 o 1 a o 6
3. dan” agludunialduanuian
FITNTA
4. 9931NNILAANIZANALIN  (corneal
edema) 61 WWaluuny IOL THhadn
5. N384 laser capsulotomy ¥inladne

201"y

1. 8191Aan11z decentration 'l& @919
e nMIAa haptic ﬁﬁa%ﬁaa%ﬂu bag auan
ﬁwaﬁﬁdayﬂu sulcus

2. 913LNAN17E pupillary capture Lﬁadﬁ]”m
67 optic ag'mh pupil

IV. Variations of Posterior Chamber
IOL

“ o4 A y p
luganas danuiivalunild 0L iniu
laslanny posterior chamber 10L ¥inl#dn1s
o A A A v A4
wawaanumategUuuy  Ssunaziianddedn

a J 1 1 1 a 1 a
WawAnnIniuneug 339 wddnnanssiianais
W oAy ad o A & ' o
la'ldfidedturaaudioraluanusey Iuad
yasuwngunnlumaienls I0L rhad19e



Intraocular Lenses

JUUUUAN UL NUANG1IAUBEY IOL 819T1UUN
laluuddnag asit

1. Optic size & shape

B Size: posterior chamber 0L Iusqlﬂ
WIN § 22111970 PMMA Lﬂugﬂmaﬂauﬁg@m@ Lae
ﬁmmm”umuguﬁﬂma 6 mm. @aNluTId
ne35udl o 1980 GuinsWaw posterior
chamber IOL muﬂmL”uB\iﬁufjmﬁﬂma 7 mm. %\‘1
NI optic Mnglurnliddeddrag ud
mMunsstiiamafianisidadanszanidoudn
WULWNALAN L% phacoemulsification 390N IW@IW
posterior chamber I0OL ﬁ“llm@uﬁﬂad % UNA
L wHIUgUaNa 5, 5.5-6 mm. Faldsuaa

foumnlunenad laodsama optic N9 an”

fl9z84d centration 1@ LT optic 6 mm. N3z
wanznuawlini eye globe Twa 15w high myopic

] o § ol . Aa oA
eye T99e AN centration NANINTWA optic N
\an

m Shape: posterior chamber IOL M7

o ] 4 Ay a o A
watlyseanumassduuy wlveq val”y
WANAII

2. Positioning holes

oL U’lajuﬁ positioning hole 1 1% optic
%38 Ut haptic Lﬁammmmﬂumsmmauf L6l
ﬂmgﬂ'uvl,ajl,ﬂuﬁﬁﬂml,ﬁa Hiesan wnsold u
JufaT=WINg optic & haptic unule

3. UV light inhibitors

w9 UV an uiwgwiianadu wmques
macular damage YnWimInauwlasnisl ' UV
absorbing chromopores 1473 @g‘ﬁmﬁﬁlﬂu oL
fagtiu 1oL 2ulngjaz wsansasun 4 UV 6

(39 )p..
\\\777// §
?OH'MﬁSS“«\
4, Surface modifications
Wid PMMA La99ziilud q inert ueinga
fnmswunsont ule 39ldAnsWaIwn 10L surface
di -j’ = ad 1
Waaatydh lasiinasdsidn
B Graft Hydrogel to PMMA surface B¢
8ANNILAA Iris chafing
B Heparin band to PMMA surface 778
aANIIANL U
. . & o g o
B Surface passivation tJun1sIAANY

Hhwas 1oL fgae wi@u hydrophobic

V. Foldable TOL
=) g > ‘:3/ >

oL %u@ﬁgﬂwwu’mummamnﬁms

WAUIMINAATRALNALAN 1TW phacoemulsifi-
. dl v 1 6 1 d Y o
cation tWalh 117170l Law “HABLKNATITYINAT
rnaalatladasvansung Lau‘ﬁ'ug'umﬂﬁﬁ’]m
l'ldmnaasevinnnain silicone uddywuilnynn
' A ' o & A A A
BaUIENNT Wu anedng aan waew” §
1 A [ < v e 1 >

sonduuuiaau ” iudu siicone 10L Junad9
= va a dl' U =} 1 gl’ & o
NAUNIINNUINDAAT DL " RETIHAY LAREIA
~ A A | A ¢ A |
IymFosanut " seadanaiiaan 1adaw 6o
IR INAIWITY qﬁuluﬂﬁsﬁﬂ foldable 10L 1%

B Hydroxyethylmethacrylate (HEMA)
& Hydrogels 1w @;ﬁ ANNTRAATaL 8N
silicone lanaada uangdlaaaslasuainuies
A v Ay o
We9NEN YL guansdIzng

B Acrylic Methacrylate copolymers
& o A ° [ o o & o A a
dud aimang wmyulEvian ‘WU Lihadani
ﬁ’ﬁﬁsluﬂﬁiﬁ/ﬂmwd MlFaILa% “TUU1aUIININ
silicone 10L waz PMMA 0L lagiaw “riatas
fag 9 Aana@la8199 9 nalwanauldnasann
1 AN ISUNAIWIA 3.2 mm.

sl,uﬂmgﬂ'u foldable IOL NigulTuNYINNNN
silicone or acrylic w@lHa9aNNTaL” BNNINNINVL
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silicone @9na19196% il luanldnilana
@a9n1 vitrectomy MBUIAA (1T high myopia,
retinal detachment in fellow eye) AITHANLAEIANTL

silicone IOL

VI. Sutured IOL

flasandaL wad19nilenas posterior
chamber 10L faadudasil posterior LA
anterior capsule 593 zonule Audausane ud
Tusefilifanwmedonan dodl ' 1oL 7ldsy
MINWUW LAz 1WNsaLduiafany irs 38 sclera
& Fsanmisaaaunamysnswulanad wa
msk ' 1oL mjuf:ﬁmaﬁﬂﬁl,ﬁ@wmmsﬂsﬁamm6]
& ww midaise (endophthalmitis), supracho-
roidal hemorrhage, suture erosion %38 @8
2819l NN UNALNINTaUAS maniAaanle
NNNIE 0L Laewdatinanmadfiamsniea

VII. Angle haptic
ﬁaymmdwﬁ's optic W&z haptic T4 10L
A A2 & da & A A A
FRABEUTUARLNIINTY 1HaINIINANNTAN
] A a £ o o . o A % o
Iuuiiiedu wzauda optic Widanlddunas
J o U 6 1 1 %
INAW MR ledslominantadng 11w anaa
mIia PCO aalann m3iiia iris capture L&
Wuan

VIII. Haptic notches

6 1 Ai 1 o v A
UWANESUNIVINWBEIINIIYIRE notch 138
. 1 Y v g ]
loop Ut haptic zTItlERYywan ldeTu ud
wwndunaviuiimainezviliniyuau ” uaz

o v ‘:g/

M348 I0L 88NINNANITHNGLINT

T A DINNT UASINA MyAMTE

IX. Haptic color
~ o o 0 o . AAadA
IR 1% haptic 87 Nd1931n
. (4 1 A =1
optic luiau Wa3u Uszlomife ansnnasiu
6 A U 1 v & U1 &/ 1
i Woulddine waz ywnsatslidulaiednin
haptic agjflu capsular bag w3aly

X. Closed loop Haptic
6 A 1 % 6€a
i Wenuisgugnaanuuvliniau 3
anwauidu loop lagirainfyszlorife laifiuse
a a £ o & Ay o @ e A
dafatulunaiuan © udiidadnniavadiau Hae
a291a anterior capsule waUNINUNG LNaNae
1 6 dl 1 =3 1
Fraaalani 1aw eaaw agrdlsnealuinean
AA o & A Aae A oA & Ao
lantuguwinan “Thanivafimiaian UndTalan

XI. One or Three pieces IOL

One piece I0L @@ IOL infadans LAz
Tag ' optic waz haptic aziuiuwidsrnulad
9860 W6 three pieces IOL W optic WAy
haptic aznAauaniulavatauauaz quaadei
IAANUANENAS Las one piece IOL azdilam
Aamsaaitauas haptic break #aanin wazed
nawian ‘vzl ldiend three pieces 10L

atndlsfanaan © three pieces IOL €95
Uselomlign Iunsdiniandaans optic W acrylic
ue haptic i PMMA Fsasflanuudsussannni

Posterior Capsular Opacification (PCO)

& Types of IOL
ANANFIUDUTUINRNBUTNINILNIN
Lazank WUAv897 QUIIBEIS 1WIINTILAA
8@31M3LAa PCO vLﬁI@UﬁUSGﬂ’]iQﬂﬂ’]&J‘USG lens
epithelial cell luafiaiin13wafls modified PMMA



Intraocular Lenses

IOL U433 1W1Tnansaiia PCO la
i lddnangndudugalaniiaalaass daun
afnswauwa acrylic 10L GELIGERE S95ud
WANFIULULIUIN acrylic IOL 8A8AIINILAA PCO
I¢unndt 10L Tfiedu 9 adrafvi dn® B
19ilMaNNa"N square edge design AmMIANET
nasadlunizarodstioiusudodvas square
edge IOL

waNaIN509789 square edge UED 67
acrylic material La\‘lﬁﬁqm A ALAe cellular
adhesion (@sladwuls PMMA, Silicone %38
Hydrogel) nMsfAansaauUniLR azifluns
fusismsiAe cellular proliferation

NMIN acrylic IOL 131308A8ATINT
via PCO launasnarn vinlddnnssiunlalu
Winfiludanszan Sdluadaunng ulnaas
LK primary posterior capsulotomy TuwSau
AUABNTIZAN WANRINH AcrySof IOL Tuwnd
Lca,w]:mamamml,umi’rjﬂwﬁﬂﬁmqmnmﬁ 2
813lddaInn posterior capsulotomy iagani
203INNILAA PCO AauTINTIakan 10130394
fiolun13vin laser capsulotomy l@lunswnasiiie
Todu

Other types of IOLs

Multifocal IOL

du 1oL fiwawndwdoaatlymaadlng
WIolNA laTALASTELLALI28d 1IOL wuudné
(monofocal 10L) 10L whafiazyiliauld 1ansn
vastalanslnauaclng Tadlisniudadl winda
a1 1oL ﬂ@;uf:uﬂaaamﬂumimme] @13l
WANNSTNwIe9an * el dszasIW wane
Jep Gadt

L 41 )p.
Y /L3
Ty — Q\'\%
F1555%

B Refractive multifocal IOLs

LA Kﬂf,juf:azmﬁwé'ﬂmiﬁﬁmﬂ@sm’n‘
wtsusnmuniaten W zone Ssudas zone oz
wnwal S bR ﬁ'uﬁ'ﬂua:ﬁ;@ AL “viiadl
a=dinnudlu aspheric Tasiuisluudas zone a2
da 9 dsuanalderilfiiayuannsznuzas 3
FINwA baszaelWn dnanulundas zone lag
LA ‘mﬁ@ﬁa:ﬁaamé’mn’mﬂﬁmmmawm@g
duauduaInuaui 9zaNaIUU zone larie

Bright Light / Distancs
Distange Dominant - Oorabard Zome
Zone .
: 7 Tt
y : 5
. Y
Zones 4
54 3 2 1
Distonos Zone
Aspherio Traneltion
A
*. Noar Dominant Zone
;s‘lJﬁ 1 b @3 refractive multifocal 10L*

Zone 1 lugd "miumavedlnaluniiedl
Il 3 71987N (distance vision under bright light
conditions, such as daytime driving)

Zone 2 luzd “miunswaddndlunans
N1 3 (provide good near vision under a variety
of lighting conditions)

Zone 3 lugd “miumswadlnaluniied
b 3 919U wnane (distance under moderate
lighting conditions)

Zone 4 luzd miutioniswedlnalu
Mzl 3 ke (more near vision support for

dim lighting conditions when the pupil is large)
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Zone 5 luzd "wiutiuniuadinalu
il 9 9des (adds more distance vision
support under dim lighting conditions)

LLa:Lﬁadﬁ]’mgﬂiN oL Juanme
Aspheric shape 39%il¥1h 5 U3tawes 1OL Tn
gﬂﬂhUiuﬂﬂsuaoﬁszﬂzﬂﬁuﬂawﬁw (provides
intermediate vision across all zones)

% multifocal 10L dausnilésu Us
FDA approved ud a.¢. 1997 fo Array zonal
progressive I0L fdu refractive multifocal IOL Lag
Array b7 Qt‘flu silicone RAATURUIY 5
wave-like refractive zones laglild zone "WIU
focus ﬁdf:

m 1% (Central), 3° , 5" zone : Distant
dominant

B 2" 4" zone : Near dominant with +3.50
D add

wanNiilwuaas distant dominant zone
119 3 zone 71538l power voslan Teon g wWapn
14 Tae unand (central) azilen power wa4 distant
WA power 6D 9) Rl peripheral V84
Ieiny distant zone (zonal progressive) Waldifia

ANV intermediate zone

T A BININT UASING MayamTwd

dann AMO 'lawaun refractive multifocal
IOL generation 1 2 sanwlagwfuuals Acrylic
material ludia “ReZoom” @$flé5yU US FDA
approved laggadld 5 optical zone wmilan Array
99NNTINLINBHANIISNEBINUI NGNS

acceptable distance & intermediate-range vision

B Diffractive multifocal IOLs

LAt ‘néuﬁ%zmé’mé’nmnﬁmL‘].lmlaqLL 3
(diffraction: light bend around sharp edge) lag
anwmEvadan Dzoanuu Ul ARAI G uRaIVe Y
s “laszaudlwsuninadrodwinlalaaaniy
NNA9LaY “aantlsaunan (many concentric
stepped ring on posterior surface) %aﬁﬂmmz
stepped ring flazyil¥iAa refraction & diffraction
effects Lﬁ@\%uu%nmmaumamﬂe] sudulaf
wasuszeurilin sfidnanuenidn near & far foci
LU0 a9 nan s AN M ITNIwaINg1n
NN 9 vinmuwan ‘danudu multfocal 49
siiaw “riiadiasiidaldi/Ioy refractive multifocal
oL ﬁamm@g&hum %3807 decentration of 1OL
liddapdnanunanuzasan ” Jegduan u

ﬂéjuﬁﬁvlﬁ%/u US FDA approved LT% Acrysof
ReSTOR® (Alcon)

MWINL @9 diffractive multifocal 10L (The ReSTOR® lens) LWRENTWUINLL @INTWVLEY

IRAUNURI289 % optic 289 ReSTOR® lens®



Intraocular Lenses

ReSTOR® a2zd "wiliilu diffractive zone
WALAWIE USITW central 3.6 mm u# peripheral
aantUaziilu Va9 aspheric optic TITNANE
7 ﬂluﬂﬂiwaavlﬂaﬂsrﬁﬁgﬂﬁumﬁm gN8ANN 5 aendls
= & 1 Aeae a a A o
Aanuian nauinddel sfaitasnnansmzues
La% NYlRLL 9 uTLAe refraction & diffraction 1t

&< o ° oA ' s A a

nng sudulaviiliiin 3 uniafnaz“gldaan
13 saunIzaanszadlluseunns 18% uas

dq' o v 2= 1 v 1
u afazvilieuldi nld tsaian glare 16 ud
A7 IU19 MwALAG intermediate focus @
v 1 dl A
119wl sNwmAevzuanld far focus Uszunme
41% WAz near focus UTeuNoh 41% AILLAL "
mjuﬁ 179 ReSTOR® 216 ulvn 1w far & near 6
intermediate zone azluTaNIN

o
3

&
2 o
“Ugmaes

Toric IOL

Wwan 10L 7 wnsouily 1oandes
(astigmatism) lagfien optic azdfainIasnang
VaNUWILAY (axis) V89 plus cylinder lagluaan
1" 1oL dasndlsiumaunuaas 0L agluuwauny

'
=4

dn steep meridian Va3l

Toric 10L #1631 US FDA approved fia
STAAR toric IOL single piece, plate haptic, fold-
able silicone 10L Tapfnfindsnensasnd +10.00
£19 +28.00 uazi@n cylindrical powers WinAy 2.00
D w8z 3.50 D WIUUA corneal astigmatism ‘ﬁ
1.40 D uaz 2.30 D AWUAIGULAZAY @ Acrysof
toric 10OL (Alcon) '1¢5U US FDA approved Wad

LN

31N 3 W @3 Toric IOL (Acrysof Toric Lens)®
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