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ABSTRACT. The addition of alginic acid, a natural polysaccharide, to improve the wettability and the reduction of protein
adsorption of hydrogel contact lenses. Hydrogel contact lenses were manufactured with various monomers such as 2-methac-
ryloyloxyethyl phosphorylcholine (MPC) and NVP (N-Vinyl-2-pyrrolidone). Alginic acid was added by by the initial mixing
method and the interpenetrating polymer networks(IPN) method. Properties of contact lens such as contact angle, oxygen per-
meability, and protein adsorption amount were evaluated. The oxygen permeability and wettability of the IPN-treated alginate
samples were higher than those of the samples that were not treated with IPN. The physical properties were improved as the
concentration of IPN-treated alginic acid increased. Protein adsorption decreased by the addition of alginic acid and further
decreased with IPN. In particular, contact lenses containing MPC and NVP significantly decreased protein adsorption. There-
fore, the effect of alginate on the functional improvement of contact lens was confirmed.

Key words: Alginic acid, Wettability, Oxygen permeability, Protein adsorption, IPN

N B AR FUAA T, AT A9 BEES SR 5

3 ¥ 3 PR QP Aol B 4] englu of

FOENZY LG MESE AW 4 A W E 35 A5HE Ho YrRHom A% o] 4e 4Ae efolant
3l Frtstgon' ALY g, RotuAE, NG o] FUEANZ YHE F oF 60-90%2] WS & A
ofetulgo BHOE e ARFHE B AP 5w gon o G YHoE As &4
hgo] Z7b5ka Itk Tk H gAY HERAE A ALFEaEo] JF uX ] B A FHe Azl 4
A AL AR e HEOR Q) = Aol B ol Bed B4 we gue ol saye B
A S HAST k! TEEAAl A o] b dEdx EHo oo 28 P At £ES
Fol olglo] LB & AR o8 24, AW, WY $AF she BeeI WP BAS AT G4
5 RS ATl HAHM) o5 Heq A AP ALETEo| W A AiaT| o 2R E, 4y}
At AACL AFLE, ARS T4 5 ol 7 o A7k 24 Fol om, E Fo) Wk s A4 @

-352-



AR SOl 875,

ol2( =) ol 542 g0l A9 A0 2

phosphorylcholme) NVP(N V]nyl 2-pyrr011done) AA(Acrylic
acid), MA(Methacrylic acid) 5¢] 9loH, A thdH =
271 AH(Alginic acid), 7] €1(Chitin), 3= | tt(Fucoidan), Z-
2+ E 1l (Galactomannan) 5-0] 21t}

271 K Alginic acid)S 1|, ThA|nF 59 Z4A Fj=HF
oA dojx= A LA ol A FTHAZ b
Eahgo] £ 840 BOPES sliz HAE 1AL}
Eak QRS e 47 Wl vhgS s o
Aog BuwEa glon? Asto] goli, A AT
= Qls) oFg g 9 24T RS PUSlT o=
94 Rofof wo] ALEE T ek ShAlw Hel wrAlo)
e The Biolel # 4lol4] ok 4 BelE o]
o, W84 B 7k o @Al E bl ekt

MPC(2-Methacryloyloxyethyl phosphorylcholine)+= Y |
Aoz b efof AT A2 F2S AA7]AL
9 F2he a]o, FHAES AT slo] HHle
293 4L Solapl ok ACE oA Yok

NVP(N Vlny -2-pyrrolidone) HE3t
1 AR A A Z T
AEA FFA A shebA] A e AFe s £
FHEY FHEA =] F3oA= & oA AR T2
wieo] 71 445 Ao Aol BT oo 3

A%l o, 2 A% Interpenetrating polymer
networks(IPN)©| Q,IE}. Interpenetrating polymer networks %52
=9 Az o2 182 YEYT 2FqoZ LAY
Qlo o o]F Alolofl= F Aol Qi) o] gt Whilo 2
713 A8 A ol Bl R0l 40
PN 7t7he] A =
AE EE 43 2 & é A7) Aol 7}%@}&1,

PRk 7t AR, g

oA Alo] s Bola E4S AZIE

B AP AL HA A LEA BIAE o] §5tol
TR A4 & AU A GRYT LT
& ol T, MY FAHPS Fol ZYEN=Y
715& PN 7114 e

Table 1. Nomenclatures and percent compositions of sample (%)
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Figure 1. Scheme of the sequential semi-IPN formation for
H1(upper) and HA1(lower) sample.
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HEMA Alginic acid dd-H,O MPC NVP AIBN EGDMA
H 99.6 - - - - 0.1 0.3
HA 89.6 0.1 9.9 - - 0.1 0.3
HMN 79.6 - - 10 10 0.1 0.3
HMNA 69.6 0.1 9.9 10 10 0.1 0.3
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Table 2. Nomenclatures of sample after 24 hours IPN process*

2 - oldn]

Name Components Name Components
H1 H+1% alginic acid HMNI1 HMN+1% alginic acid
H3 H+3% alginic acid HMN3 HMN+3% alginic acid
HS5 H+5% alginic acid HMNS HMN+5% alginic acid
HALI HA+1% alginic acid HMNAI HMNA+1% alginic acid
HA3 HA+3% alginic acid HMNA3 HMNA+3% alginic acid
HAS HA+5% alginic acid HMNAS HMNA+5% alginic acid

*H: HEMA, A: alginic acid, M: MPC, N: NVP, concentration of alginic acid by IPN; 1: 1%, 3: 3%, 5: 5%
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Figure 2. Water contents distribution of sample.
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NVPe] 37tz Qs 2dES FASHA dasqded, o . L
Concentration of alginate in IPN
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o igure 3. Contact angle of sample.
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IPN 3t A2 9] FHES 44 525 %A 5%=2 H AL 2d MPC2} NVPE #7716t HMNQ}F HMNA = He}
a}A] 7o) Ws} 99l o, IPN &t A& HAE 4714k 57 HARTH HE2zbo] oF 10° 7}efF oA et watl ghegol
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AR A IPNE 517 Q& A& Wr} ofzk Zhaals A% Hlo) HAIL 48%, HASE 20.1% 7H4:51%1 ). 3 HMNS]
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NVP7} 3235 HMNZ} HMNA+= 37.8°9} 36.5°2 ZFZ} L}
Table 3. Refractive index (RI) of sample
Name H H1 H3 H5 HA HA1 HA3 HAS
RI 1.435 1.434 1.434 1.433 1.433 1.432 1.431 1.431
Name HMN HMNI HMN3 HMNS5 HMNA HMNAL HMNA3 HMNAS
RI 1.399 1.390 1.380 1.378 1.384 1.383 1.376 1.376
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Table 4. Oxygen permeability (OP) of sample

Unit : 10° (cm/sec) (mlOo/mlxmmHg)

Name H H1 H3 HA HAI HA3 HAS
OP 534 6.78 7.64 543 8.34 8.79 8.82
Name HMN HMNI HMN3 HMNS5 HMNA HMNALI HMNA3 HMNAS5
OP 13.42 14.88 15.21 15.02 17.10 17.31 17.34
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Figure 4. Oxygen permeability of sample. o 3 XAk Fim g MEAZIEA IPNIY S A
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10~°(cm/sec)(mlOy/mlxmmHg)o ¥ 4 2} AJ 7 9] Aba AR YR 2 Eo|7bA] skl ZHE#M = Q)R o F2he
5 1}5-(DK/) Table 42} Fig. 40 YR iTh e R EA5H7] wEoll &AL % ST AR}
714 IPN 8}A] 9F-2 HO| AbAFI-E(DK/A)S 5.34x ol ¥ FFS v|A A xKgt Ao & Bt
1072 714 @3 A4 E98-S el on, HAE 5.43x%
10°, HMNL 13.42x107°, HMNAL 15.02x10°2 UFelstt. CHHE S X
MPC&} NVPE 3 7Fet Al & HMNO| 4k 7H-8(DK /O] e Ed =0 thuld] 20 o 7hA] QA3 [t
Holl ®]3af 60.2% 57} stglom, 47lAkS 71 A& g 5 Qlont Y EW = S8 ghepy; AAEIE S
HMNA 9] A4 F31-g-0] HMNe| H] 3l 10.6% & 718}t TarA ZHEAN=Y Aol Aze IS v -
IPN A], 475 1%00| 4] 5%2E S7HAI A S T ol ATHIL K 1% Qi k.22
Aba T IH-g 0] 74 9-, HI2 21.2%, H5+= 36.6%%HE 5713} 2 AFoA = GRS Hrteto Faksh Al 7o) Tl
93 HA19} HASE 34.9%, 38.4%4HE 74z 271619t A AT A7) FEH R IPNS 3 2 AR o o
T3 HMNI2 9.8%, HMN5E 19.5% ZH2: S718hal 2 FARE dotrgom, Tl Faeke| gt dab=

HMNAL &714k0] =1 of wha} 12.2%0)| 4] 13.4%2 Z
ZhE Tt 7] Al® ol AR HITeEA] 9k Al = HE}
HMN- IPN 31932 ] &71Abo]| s of wha} AkABEvlg-o

Table 5%} Fig. 59| YEFY Qitt.

) 2] S zkeko Z-7F 10.10 mg/g, 9.84 mg/g, 7.95 mg/g,
3

27 Z7Rstg o 27] Aol A U7lto] M7hE HAS  7.43 mggR MPC, NVP, 2714HS 5% H 713 HMNA7H
Table 5. Amount of protein absorption of sample Unit: mg/g
Name H H1 H3 HA HALl HA3 HAS
Protein 10.104 7.194 5.459 9.843 7.148 7.212 5.155
Name HMN HMN1 HMN3 HMNS5 HMNA HMNAI1 HMNA3 HMNAS
Protein 7.946 6.868 6.356 7.430 6.463 5.957 4.751
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