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Purpose: To manufacture porous contact lenses with natural polysaccharides and calcium ions and investigate changes
in their physical properties. Methods: Porous contact lenses were networked with alginate and hyaluronic acid, and
secondarily cross-linked with calcium ions. The characteristics of the contact lenses were evaluated by measuring the

water content, oxygen permeability, contact angle, tensile strength, surface analysis, protein adsorption, and antibacterial

activity. Results: Addition of natural polysaccharides improved the wettability, protein adsorption, and antibacterial
activity, and mechanical strength of the contact lenses. Conclusions: Functionality of porous hydrogel contact lenses can
be improved by adding natural polysaccharides and calcium ions.
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T E =9 A o] ALE3E A]eF2 2-hydroxy ethyl
methacrylate(HEMA, JUNSEI), 7}FuA| & Ethylene glycol
dimethacrylate(EGDMA, Aldrich), 7JAIAIZ 2,2-Azobisiso-
butyronitrile(AIBN, JUNSEI)S AFE-3t3 o, | AEEE
WO R 80°CAA 2413 A8ttt thed stel==
A A& A= sodium carbonate(SC, AldrichyS AR
sFom, WERES-S- 2|3 methacrylic acid(MAA, JUNSEI)
S AHEEHE Y 3 A5 AE R4 U E Y A (Inter-
penetrating Polymer Network, IPN)E <|3F 7JAIA|=
ammonium persulfate(APS, Aldrich)2} W2FE3A]|= N,N'-
methylenebisacrylamide(MBAA, Aldrich)yS A8-3}4 T}

034 P EN=S} 7|E SYENZ A2S 9% +
AJ/dE-H]= Table 19 A|AISFATH

2. HolrtetRet 24020 JInE Ci2y 2Ysux
xit
AATFF} Aol L2 Thuwe thEy TeEN=S

o~

Az Yt Ak S YFEARS 22t 1%, 0.5%9]
Lo 2 A zxH LA MBAAYF APSE ZH7} 0.3%4 3

Table 1. Composition of the porous hydrogel contact lenses”

Table 2. Nomenclature of samples after IPN in alginic and
hyaluronic acid”

Name Polymer for IPN  Name Polymer for IPN

Alginate and Hyaluronic

PC-AH acid mixture

PC -

PC-A Alginate PC-H

“The IPN sample contains 0.3% each of MBAA and APS.
IPN: Interpenetrating polymer network

Hyaluronic acid

7Feted full-IPNO.2 sttt IPNS A /e =
2 Z7te] oo FEIEANZE 37°Co A 24717t B9 %
ARtk IPNS 33t thaA] EHEA= A] o

st sk
#(CaCL)ye 0.1M9] &HS A x&le] ZHzke] A|8E 108

3. CI3Y EHEM=o 2|18 §Y "It ¢y

g =42 ISO 18369-4:2006, Ophthalmic optics-
Contact lenses-Part 4: Physicochemical properties of contact
lens materials®] %<7 (gravimetric methodyS- AF&-3}
t}. PBSE 43}%¥ A|E%E XS205 Dual Range(METTLER
TOLEDOAL, swiss)E AHS-ste] &+ Alg & s7H4 FAIE
=93] FEgro 2 et

2D E 2L 1SO 18369-4:200601 4] A48 Polaro-
graphic W O2 AAIEATE 2004 0.9% A2 d
oA 2417 o)} 481 A|RE VL-50(Mitutoyor}, Japan)
oz T4 FAS SAHAY AEE 25 35C, § 5%
98%<%1 FF7] WY Flat celld]l A3t 0,
PERMEOMETER 201T(RehderAl, USA)E HF #S =
Heigon, S48 T AR % o183kl Digke.
2 Yepfilor, ©9= 107°(cmmlO,)/(sec-mé-mmHg)o] T},

HE7ZFE sessile drop WHOZ A2 ZHEN=ZE A
2ol PBSO 24417k o4 FEA F SAAATL, 2
T ZFH 3 UE FYENZ ol "oy AgE 7}

Name HEMA dd-H,O SC MAA Styrene
HEMA 99.4 - - - R
Ref 594 27 3 5 5

*The sample contains 0.3% each of EGDMA and AIBN

HEMA, 2-hydroxy ethyl methacrylate; SC, sodium carbonate; MAA, methacrylic acid
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Q is the protein adsorption amount.

v is the volume of the solution.

¢ is the protein concentration in the solution.
m is the mass of the hydrated test specimens.
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Fig. 1. Water content of porous contact lenses with natural
polysaccharide and calcium ion.
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Oxygen Transmissibility(Dk/t)
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Fig. 2. Oxygen transmissibility of porous contact lenses with
natural polysaccharide and calcium ion.
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Fig. 3. Contact angle of porous contact lenses with natural
polysaccharide and calcium ion.
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Fig. 4. Breaking strength of porous contact lenses with natural
polysaccharide and calcium ion.
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Fig. 5. Protein adsorption of porous contact lenses with natural
polysaccharide and calcium ion.
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Fig. 7. Changes in AFM image of porous contact lenses with natural polysaccharide and calcium ion.
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