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Development of New Soft Contact Lens Materials Using Ester-Monomers of Itaconic Acid from
Aspergillus itaconicus. Young-Hyun You, Joo-Hyeung Nam, Bieong-Kil Kim, Soon bok Kim', Tk-Jae
Moon®, Jong-Pil Kim* and Young-Bae Seu*. School of Lifescience and Biotechnology, Kyungpook National
University, Daegu, 702-701, Korea, Mzwcmg contact lens, 116-2, Hyeopseok-ri, Namcheon-mycon Gyeongsan-si,

Gyeongsangbuk-do, 712-881, Korea, “WelGENE Inc., 71B-4L, Hightech Sector 2

, Sungseo Industrial Park 3,

Dalseoqu, Daegu, 704-230, Korea - In this study, we confirmed water content and oxygen permeability
of new polymeric materials synthesized from itaconic acid used for soft contact lenses. In this study,
we polymerized materials for soft contact lenses using HEMA (2-hydroxyethyl methacrylate), the
based-monomer of soft contact lenses, EGDMA (ethylene glycol dimethacrylate) as a cross linkage
agent, and the new additives mono-ester or di-ester derived from itaconic acid commercially produced
by the fermentation of A. itaconicus. New polymer materials for contact lenses were synthesized with
the mixture of HEMA and mono- or di-ester at different ratios and water content and oxygen perme-
ability (Dk) was analyzed. In polymerizing HEMA and mono-ester (15%), the water content and oxy-
gen permeability of contact lenses were found to be of good value at 57.7% and 28.6 Dk respectively.
The mixture of HEMA and mono-ester is more excellent than HEMA/di-ester in regards to water con-
tent and oxygen permeability. The water content and oxygen permeability of soft contact lenses made
by new polymeric materials were highly represented.
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'H NMR (300 MHz, CDCly): §=6.451(s, 1H), 5.818(s, 1H),
5.031(m, J=63, 1H), 3.306(s, 2H), 1.234(d, J=6.3, 6H)

di-ester compound 22] A

E—r%}ﬂﬂ- reflux condenser7} ¥ %5 1 1 round flask9)
HS0:5 A& 2 AME-8}o] itaconic acid 65 g (0.5 mol)3}
isopropyl alcohol 250 mlZ Yo 714, wuk 3tglem 65°C
= sA59 A 27F wuksl Tk TLCR ugo] A 3
A3 H, o7 YAAZT HE-ES NaHCO:E 53t}
&oto] &
Asle] diisopropyl-2-methylenesuccinate 25 34 3%t}

'H NMR (300 MHz, CDCls): 6=5.177(d, J=36, 2H), 4.542
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Fig. 1. Synthesis of mono-ester 1 and di-ester 2 from itaconic acid.
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Fig. 2. Monomer compositions of the lens materials. a) The monomer 1 (4-isopropoxy-2-methylene-4-oxobutanoic acid) included.
b) The monomer 2 (diisopropyl-2-methylene succinate) included.
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Fig. 4. The water content of soft contact lens. The rate of water
content of new polymeric materials(containing mono-es-
ter 1 or di-ester 2 unit) for soft contact lens (p<0.01).
Water content=(A-B)/(A-C)x100% (A, dry lens refractive;
B, swelling lens refratvie, and C, a saline solution re-

Fig. 3. Soft contact lenses produced by new itaconate additives. fractive).
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Fig. 5. The oxygen permeability of soft contact lens. The rate
of oxygen permeability (Dk) of new polymeric materials
(containing mono-ester 1 or di-ester 2 unit) for soft con-
tact lens (p<0.01). Oxygen permeability (Dk)=oxygen
transmission rate x center thickness.
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