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Hydrogel lens Silicone hydrogel lens
H1 H2 H4 HL SH1 SH3 SHL
USAN Polymacon | Nelfilcon A | Etafilcon A - Lotrafilcon B Balafilcon A -
FDA group I 1T v - I 11 -
Water content(%) 38 69 58 42 33 36 38
Diameter(mm) 14 13.8 14.2 12.1 14.2 14 12.1
Center thickness(mm) 0.035 0.1 0.084 - 0.08 0.09 -
Oxygen transmissibility 243 26 25.5 - 138 110 -
(x10"cm/sec)
Principal Monomers pHEMA? PVA® HEMA, MA°| pHEMA TRéiS;’X]zrll\:fA g Tﬁg/\g é’,’NI\?JIE’h’ TRIMK
Surface modification None None None None Plasma coating | Plasma oxidation None

" (mL Oy/mL x mmHg)

HL : hydrogel lens fabricated in the laboratory

SHL : silicone hydrogel lens fabricated in the laboratory
: poly(2-hydroxyethyl methacrylate)

: polyvinyl alcohol

: methacrylic acid

: trimethylsiloxy silane

: N,N-dimethylacrylamide

: siloxane macromer

: tris-(trimethylsiloxysilyl)propylvinyl carbamate

: N-carboxyvinyl ester

: poly[dimethysiloxy] di[silybutanol] bis[vinyl carbamate]
: N-vinyl pyrrolidone

: 3-(trimethoxysilyl)propyl methacrylate
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Fig. 4. Amount of lysozyme and albumin adsorbed on the
contact lenses with pH of artificial tears. (a) Hydrogel
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Fig. 5. Kinetics of lysozyme adsorption on the contact lenses.
Symbols represent measured value and the lines are
fitted to the regressed equation. (a) Hydrogel lens, (b)
Silicone hydrogel lens
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Symbols represent measured value and the lines are
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reach an equilibrium at each contact lens obtained from the

Regression Fitted Equation fx)=y,+a(l —eibx)

Lens type H1 H2 H4 HL SH1 SH3 SHL

Amount of adsorbed lysozyme at equilibrium 179 65.2 583.0 253 9.6 14.1 16.0
(ng/lens)

Time to reach at equilibrium (hour) 175 218 201 208 288 279 242

14.6 61.1 386.0 20.13 6.46 6.10 12.06

0.06 0.04 0.07 0.04 0.07 0.05 0.12

R? 0.99 0.99 0.97 0.98 0.98 0.97 0.98
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Table 3. Amount of adsorbed albumin and the elapsed time to reach an equilibrium at each contact lens obtained from the

regressed equation
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Regression Fitted Equation f(x)=y,ta(l —eibx)
Lens type H1 H2 H4 HL SH1 SH3 SHL
Amount of adsorbed albumin at equilibrium 3239 29.62 ) 45.8 16.68 2412 5.8
(ng/lens)
Time to reach at equilibrium (hour) 134 143 - 138 147 150 156
a 26.61 24.12 - 39.13 14.98 19.11 20.64
b 0.33 0.19 - 0.21 0.12 0.31 0.34
R? 0.98 0.98 - 0.99 0.99 0.98 0.98
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Fig. 7. Chemical structure of the silicone monomer used at each lens. (a) SH1 lens; TRIS(trimethylsiloxy silane), (b) SH3 lens;
TPVC( tris-(trimethylsiloxysilyl)propylvinyl carbamate), (c) SHL lens; TRIM(3-(trimethoxysilyl) propyl methacrylate)
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Adsorption Properties of the Lysozyme and Albumin with Physicochemical
Properties of the Contact Lens
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Purpose: Adsorption properties of lysozyme and albumin according to physiochemical properties of commercial
contact lens classified with the FDA categories and a contact lens fabricated in the laboratory were investigated.
Methods: The contact lens were prepared using HEMA(2-hydroxyethyl methacrylate) and TRIM(3-(trimethoxysilyl)
propyl methacrylate) in a cast mold. Artificial tears containing lysozyme and albumin were prepared. We
measured the amounts of protein adsorbed on the each lenses with varying adsorbed time (48 hour) and the pH
range (6, 6.8, 7.4, 8.2, 9) of artificial tear. Amount of the proteins absorbed on the contact lenses were measured
by using HPLC. Results: Time to reach the equilibrium of protein adsorption for silicone hydrogel lens was taken
longer than hydrogel lens. The amount of adsorbed both lysozyme and albumin at equilibrium were greater for
the hydrogel lens than the silicone hydrogel lens, and larger for the ionic lens than the non-ionic lens. Lysozyme
was more adsorbed on the higher water content of contact lens, whereas albumin was more adsorbed on the
lower water content of contact lens. Only lysozyme was adsorbed on the Group IV hydrogel lens of ionic higher
water content. The adsorption of protein on contact lens increased with pH of artificial tears as close to the
isoelectric point of each protein. Conclusions: The adsorption amount of lysozyme is more affected by the ionic
strength of the contact lens surface than the water content of contact lens. Albumin adsorption is more affected by
water content than the ionic strength of the contact lens surface. For the adsorption of proteins on the silicone
hydrogel lens, the pore size, determined both by the number of Si atoms and the chemical structure of the
silicone-containing monomers, as well as the polarity of contact lens should be also considered.

Key words: Contact lens, Protein adsorption, Lysozyme, Albumin, Artificial tear, Silicone hydrogel
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