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Eff ects of biglycan on keratocytes proliferation
KOULIKOVSKA M, PODSKOCHY A, FAGERHOLM PPP
Linköping University, Linköping

Purpose Biglycan is absent in the normal cornea, but UVR exposure leads to a signifi -

cant expression of the biglycan gene in the rabbit cornea, an eff ect that decreases after 

healing is completed, indicating the envolvement of biglycan in the corneal repair proc-

ess. In the present study, we have investigated possible involvement of biglycan in the 

modulation of the proliferation of  native and activated keratocytes.

Methods To assess the eff ect of biglycan on keratocyte proliferation, serial dilutions of 

keratocytes were cultured under serum-free conditions in the presence or absence of big-

lycan. Alternatively, keratocytes treated with FBS or TGF-beta were used. Subsequently, 

keratocyte proliferation was quantifi ed by CyQuant Cell Proliferation Assay Kit. 

Results In resting keratocytes proliferation was signifi cantly reduced by biglycan. 

Coincubation with FBS and biglycan signifi cantly reduced the proliferation rate of kera-

tocytes. Incubation with TGF-beta resulted in signifi cantly reduced proliferation of 

keratocytes, which was reduced in the presence of biglycan although the latter reduc-

tion was not statistically signifi cant. 

Conclusion In native keratocytes proliferation was inhibited by biglycan. More impor-

tantly,  biglycan counteracted the eff ects of growth factors being present in fetal bovine 

serum. Th erefore, it is tempting to speculate that biglycan might be an important factor 

for regulating the proliferation during corneal wound healing. Further studies, however, 

are needed to elucidate those pathways by which biglycan exerts its antiproliferative ef-

fects in keratocytes.
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Refractive Index and Water Content of Conventional and Sili-
cone Hydrogel Contact Lenses
GONZALEZ-MEIJOME JM (1), LOPEZ-ALEMANY A (2, 3), LIRA M (1), ALMEIDA 
JB (4), PARAFITA MA (5)
(1) Physics (Optometry) - University of Minho, Braga
(2) Optics - Univerity of Valencia, Valencia
(3) Institute of Ophthalmology and Optometry of La Costera (IOOC), Novetle
(4) Physics - University of Minho, Braga
(5) Surgery (Ophthalmology) - University of Santiago de Compostela, Santiago de 

Compostela

Purpose Th e purpose of the present study was to measure equilibrium water content 

and refractive index of conventional and silicone hydrogel soft contact lenses using a 

hand refractometer and an automated refractometer. 

Methods Sixteen soft contact lenses were used in this study including twelve conven-

tional soft contact lenses not containing siloxane moieties (water content range: 38,6-

74%) and the four silicone hydrogel based contact lenses currently available (water con-

tent range: 24-36%). Th e Atago N-2E hand refractometer and the CLR 12-70 digital 

refractometer were used. 

Results Measured equilibrium water content and refractive index correlate better 

when measured with the instruments used in this study (r2=0,979, p<0,001) than nomi-

nal parameters (r2=0,666, p<0,001). Th e linear relationship that correlates nominal and 

measured equilibrium water content shows higher spread of data when considered all 

lenses (r2=0,840) than when conventional hydrogel (r2=0,953) and silicone hydrogel 

contact lenses (r2=0,967) are analyzed separately. Regarding refractive index, the rela-

tionship between nominal and measured values when all the lenses are considered to-

gether (r2=0,794) becomes weaker when conventional hydrogel are considered sepa-

rately (r2=0,688), while a stronger relationship is observed for silicone hydrogel lenses 

(r2=0,939). Manual refractometry overestimates equilibrium water content of silicone 

hydrogels.  

Conclusion New relationships are presented that correlate nominal and measured val-

ues of water content and refractive index for the silicone containing hydrogels. Present 

results are of interest to plan clinical studies involving the measurement of equilibrium 

water content of current hydrogels.
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Evaluation of Brix Scales to Correlate Refractive Index and Water 
Content of Current Conventional and Silicone Hydrogel Contact 
Lenses
GONZALEZ-MEIJOME JM (1), LOPEZ-ALEMANY A (2, 3), LIRA M (1), 
ALMEIDA JB (4), PARAFITA MA (5)
(1) Physics (Optometry) - University of Minho, Braga
(2) Optics - University of Valencia, Valencia
(3) Institute of Ophthalmology and Optometry of La Costera (IOOC), Novetlé
(4) Physics - University of Minho, Braga
(5) Surgery (Ophthalmology) - Univ. Santiago de Compostela, Santiago de Compostela

Purpose Th e purpose of the present study was to develop mathematical relationships 

that allow obtaining equilibrium water content and refractive index of conventional and 

silicone hydrogel soft contact lenses from refractive index measures obtained with au-

tomated refractometry or equilibrium water content measures derived from manual re-

fractometry, respectively.

Methods Twelve HEMA-based hydrogels of diff erent hydration and the four currently 

existing siloxane based polymers currently available were assayed. Atago N-2E hand-

held refractometer and CLR 12-70 digital automated refractometer where used by two 

trained investigators. Polynomial models obtained from the sucrose curves of equilibri-

um water content against refractive index and vice-versa where used either considering 

the whole range of sucrose concentrations (16% to 100% equilibrium water content) or 

a range confi ned to the equilibrium equilibrium water content of current soft contact 

lenses (approximately 20% to 80% equilibrium water content).

Results Values of equilibrium water content measured with the Atago N-2E and those 

derived from the refractive index measurement with CLR 12-70 by the applications of 

sucrose-based models displayed a strong linear correlation (r2=0,978). Th e same values 

were obtained when the models are applied to obtain refractive index values from the 

Atago N-2E and compared with those (values) given by the CLR 12-70 (r2=0,978). 

Conclusion Present results will have implications for future experimental and clinical 

research regarding normal hydration and dehydration experiments with modern hydro-

gel polymers, and particularly in the fi eld of contact lenses.
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Silicone-hydrogel contact lenses – microbial colonisation and 
hydrophobicity
SANTOS L (1, 2), LIRA M (2), REAL OLIVEIRA MECD (2), OLIVEIRA R (1), 
AZEREDO J (1)
(1) Biological Engineering, Braga
(2) Center of Physics, Braga

Purpose To study the relation between microbial colonisation and hydrophobicity of 

diff erent types of silicone-hydrogel contact lenses (CL).

Methods Th e CL used in these work were  Purevision™,  Focus® Night & Day™,  

Acuvue®Advance™ with Hydraclear. It was also used a conventional disposable hydro-

gel Acuvue®. Th e experiments were performed after the CL removal of patients from 

both sexes with mean ages of 22.1 ± 4.2 years. Every patient used a conventional dispos-

able hydrogel during 15 days and a silicone-hydrogel CL during 1 month, one in each 

eye, in a daily wear schedule. Th e extent of microbial colonisation was evaluated by the 

determination of the colonies formatting units (CFU). Th e hydrophobicity was deter-

mined through contact angle measurement using the advancing type technique with 

Millipore water.

Results Microbial colonisation was signifi cantly higher (p<0.05) on CL wear by certain 

patients, in particular the one using the conventional hydrogel CL. Th e hydrophobicity 

of the conventional hydrogel CL increases after wear.  Th e high degree of colonisation 

found on CL with high contact angles (p<0.05), suggests that hydrophobic interactions 

may have played an important role in microbial adhesion.  

Conclusion Th ere is a change in the surface properties of the CL with wear, infl uenc-

ing the extent of microbial colonisation. 


