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One of the main issues in the development of new biocolonizable materials is to understand the influence of the
synthetic material on the biological response in terms of cellular adhesion, proliferation, and differentiation. In
this study, we characterized different polymeric materials (with different hydrophobicity/hydrophilicity ratios
and electrical charges) using dynamic-mechanical analysis, equilibrium water content, and surface energy. Cell
adhesion, viability, morphology, and proliferation studies were conducted with these materials using a conjunctival
epithelial cell line (IOBA-NHC). The biological data regarding physicochemical parameters of the materials were
also correlated. When conjunctival epithelial cells were grown on poly(ethyl acrytettgdroxyethyl acrylate)
copolymers, P(EAs0-HEA), samples with up to 20% hydrophilic groups on their polymeric chain showed adhesion,
viability, and proliferation, although these three factors decreased as the hydrophilic group content increased.
The poly(ethyl acrylateso-methacrylic acid) 90/10 copolymer, P(Ez®-MAAc) 90/10, showed better results

than poly(ethyl acrylateo-hydroxyethyl acrylate) copolymers and were even better than tissue control polystyrene
(TCPS). This feature is explained by the presence of electrical charges on the surface of the poly(ethyl acrylate-
co-methacrylic acid) 90/10 copolymer. The fact that the ionic groups are configured in domains structured in
nanophases as happens in this copolymer improves cell adhesion even further.

Introduction One of the main aims related to the design of a good kerato-
) ) ) ~ prosthesis is to find new, better biocolonizable materials to
The cornea is a transparent, nonvascularized tissue Withjmprove the biointegration of the prosthesis in the eye. These new
refractive features that depend on the curvature and regularitypijomaterials should also minimize the risks of rejection. The
of its surface. Covering the iris and pupil, the cornea also has gesjgn of the keratoprosthesis includes a central part, optics made
a main role protecting the internal ocular structures. Many fom an optical and flexible material of similar composition as
patients suffering from ocular problems because of corneal ye heripheric part, which should allow colonization to occur only
opacification can be treated successfully by corneal grafting, o, the anterior surface but not on the posterior one, since this

also kn0\_/vn as penetrating keratoplas_ty. Some of these patients, o id result in corneal opacificatidhKeratoprostheses should
are considered at high risk of graft failure because of repeatedbe implanted in a similar way to penetrating keratoplasty.

immunological rejections or because of the severity of the i h h hesized ial
corneal affection. In these cases, keratoprosthesis could be an DIfferent research groups have synthesized materials to
option to allow these patients a correct visual recovery. develop an artificial keratoprosthesis (Legais and co-work-

Postoperative complications such as extrusion, melting, or €S> *° Chirila and co-workers;™® Trinkaus-Randall and co-
endophthalmitis are still frequent and severe enough to limit Workers:®~2% and von Fischern et &f). Clinical trials using

the use of keratoprosthesis and to try to find better materials to Chirila keratoprosthesis (polyhydroxyethyl methacrylate hydro-
reduce these complications. The engineering of the cornea lensgel) showed that thick synthetic biocompatible structures can
using tissue engineering techniques has also been propdsed, be maintained in the cornea without risk of extrusion, helped
although the reconstruction of the highly ordered cells and by fibroblast ingrowth onto the peripheral portighit has been
extracellular matrix that gives to the cornea its transparency commonly accepted that one of the main causes of keratopros-

and particular optical properties would appear to be still beyond thesis failure is the lack of a protective coating layer of epithelial
reach. cells826 Cellular adhesion to polymeric substrates depends on

the physical and chemical characteristics of the biomaterial
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Table 1. Sample Composition, Equilibrium Water Content, and Surface Tension Measured after Liquid Water Immersion at 37 °C for 48 h

sample composition EWC (x100) yp (MN/m) yd (MN/m) ¥s (MN/m)
BHO00 PEA 1.7+04 0.1+23 31.0+1.6 31+4
BHO10 P(EA-co-HEA) 90/10 wt % 23+03 1+3 26+3 28+6
BH020 P(EA-co-HEA) 80/20 wt % 28+0.3 1+11 29+5 30+ 15
BHO30 P(EA-co-HEA) 70/30 wt % 7.6+0.9 1+4 31+ 4 32+8
BHO50 P(EA-co-HEA) 50/50 wt % 182+ 1.7 3+9 33+5 36 +14
BHO70 P(EA-co-HEA) 30/70 wt % 406 +1.3 3+6 35+5 37+11
BH100 PHEA 134 +5 19+7 27+5 46 +12
BM010 P(EA-co-MAAc) 90/10 wt % 33+0.1 5+3 29+ 3 34+6
TCPS polystyrene

In this paper, we analyzed cellular parameters such assubstrates. Polay, and dispersiveys components were calculated
adhesion, proliferation, and viability of a well-described human following the Owens and Wendt meth&tl.

conjunctival epithelial cell line (IOBA-NHCY grown on Cells and Growth Conditions. Normal human conjunctival (IOBA-

copolymer substrates with different hydrophilic/hydrophobic NHC) cells spontaneously immortalized and on passage 73 were

monomer contents and electrical charges. cultured on different polymeric substrates previously sterilized yith
The poly(ethyl acrylateo-hydroxyethyl acrylate), P(EAo- radiation, 25 kGy (Aragogamma, SA), with an approximate diameter

HEA), series forms random copolymers because of the similar ©f 3 mm and 1.5 mm in thickness. Cells were plated onto the
reactivity of the monomers, whereas the poly(ethyl acrylate- dl_fferent' biomaterials on 96 vyell plates and were washed overnight
co-methacrylic acid), P(EA0-MAAC), series shows a phase with sterile Ix DPBS (Sigma); tissue pglture treated polystyrene (TCPS)
separation with randomly distributed nanodomains of the well plates were used as the positive control for cell growth. The
copolymer and PEA aggregates. P(E&MAAC) is a poly- following day, PBS was removed from wells and the substrates were
electr)ollyte Both phase %gpa?ration. and electrical Charg;)e (;/istribu_equilibrated with complete culture medium (cDMEM/F12) containing

: . . 2.5 ug/mL fungizone, 5000 U/mL penicillin/streptomycin, 2 ng/mL
tion on the surface of the substrate immersed in the culture mouse epithelial growth factor (EGF)x8/mL bovine pancreas insulin,

medium can affect the quantity and conformation of the 1 ,g/mL cholera toxin, Sug/mL hydrocortisone, and 10% heat-
adsorbed proteins and, in turn, affect cell adhesion and ihactivated fetal bovine serum for at least 8 h. After this time, the
proliferation. These materials have been tested recently inmedium was removed and the cells were seeded at a density<of 5
monolayer cultures with different cell types such as chondro- 102 cells/mL in 10uL of complete DMEM/F12 as described above.
cytes?® embrionary neural explant8,and Schawn cell® Cells were left for decantation for at ld&h after which 20QcL/well
showing that the effect of the substrate composition on the of culture medium was gently added. Incubation was performed at 37
biological response is not generalized but presents interesting°C in a 5% CQ incubator. The medium was changed evern32iays.
peculiarities depending on the cells cultured. Cellular Adhesion and Viability. For cell adhesion analysis at the
In our study, we characterized the physical properties of specified time points, cells were gently washed two times with400
different substrates on the basis of their water content in of 1x DPBS to remove the culture medium, and then the substrates
equilibrium, surface energy, and dynamic-mechanical properties were moved into a new 96 well plate, were trypsinized using/I50
as well as their biological ability to allow cell growth and ©f 0.25% Trypsin with 1 mM EDTA per well, and were incubated for
adhesion to generate a future biocompatible material that could90 s at 37°C in a 5% CQ incubator. After this time, trypsin was

be colonized and that could serve as a support scaffold, part ofblocked by adding 15@L of cold blocking medium containing DMEM/
a keratoprosthesis. F12 medium enriched with 10% FBS and 5000 U/mL of the antibiotics

penicillin/streptomycin. Triplicate samples were resuspended and pooled
into sterile Eppendorf tubes containing an additional 46@f blocking
Materials and Methods medium. Tubes were centrifuged at 800 rpm for 5 min, were washed
once with x DPBS, and finally were resuspended with 500 of
Substrate Materials. Ninety-nine percent pure monomers were DPBS. Twofold dilutions were performed with Trypan Blue, and cells
obtained from Aldrich. Polymer or copolymer networks were synthe- Were guantitated using a Neubauer chamber. The total number of cells
sized under ultraviolet light at room temperature using 2% of 98% pure from triplicate wells on each condition was divided by 3 to obtain the
ethyleneglycol dimethacrylate (EGDMA) from Aldrich as the cross- number of cells per each support material.
linking agent and 0.13% of 98% pure benzoin from Scharlau as the ~ The same culture assays were performed for cell viability analysis
photoinitiator. Low molecular weight molecules were extracted from at the specified time points. The cells were washed two times with
the polymeric matrix by boiling them in ethanol for 24 h and by vacuum DPBS, and 15@L of 0.2% Trypan Blue diluted in PBS was added to
drying them until constant weight. The composition of the different the wells which were then incubated at room temperature for 10 min.
samples is shown in Table 1. Mean roughness of samples wasAfter this period, the vital colorant was removed, and cells were washed
determined by AFM (Nanoscope I, Digital Instruments). Samples, two times with DPBS. Cells were observed under an inverted optical
previously dried, were scanned at room temperature. No significant microscope Zeiss Axiovert 200 and were photographed.
differences were found between the materials observed. Mean value Cell Morphology. Hematoxylin and Eosin Staining (H&E). For
for roughness was 1& 3 nm. Absorption of water in equilibrium by the morphology evaluation, H&E staining was performed on fixed
the samples was measured by weighting them after immersion in liquid biomaterials cultured as above. Briefly, the colonized biomaterials were
water for 48 h (until reaching constant weight). Dynamic-mechanical washed two times with DPBS, were fixed with 4% paraformaldehyde
experiments, DMA, were carried out at a heating rate of 2 K/min using (PFA) for 20 min at room temperature, and were washed two times
a Seiko DMS210 instrument at 1 Hz. Contact angle measurements werewith DPBS and two times with distilled water (d@). All washes were
obtained using a Dataphysics OCA. Samples were hydrated previously5 min per wash. After this, the biomaterials were submerged into
in water at room temperature to simulate the state of substrates duringMayer’'s Hematoxylin (Merk) for 3 min and then were washed with
culture. Surface tensions, calculations of the hydrated samples used dH,O for 5 min. Next, the samples were washed for 2 min in 80%
the contact angle of glycerol, diiodomethane, and formamide on the ethanol and for 5 min with Eosin Y (Electron Microscopy Scienc%fbv
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Figure 1. Contact angle measurements for a formamide drop on P(EA-co-HEA) and P(EA-co-MAAc) copolymers.

Finally, the samples were dehydrated in four steps, 5 min in 96% of the PEA hydrophobic component. The polar component of
ethanol, 5 min in 100% ethanol, and the two last steps in Xilol the superficial tension, with a high value for the pure hydrophilic
(Panreac), 5 min each. The substrate materials were then mounted ontPHEA, decreases almost totally in the hydrophobic component.
microscgpe slides with a special mounFing mediu.m (Elgctron Micros_— Following the same trend as the equilibrium water content or
copy Sciences) and were observed using an optical microscope Zeisghe contact angle, the polar component of surface energy is much
Axiovert 200. o o higher in the copolymer containing 10% MAAc than in that

A_naIyS|s of Cell Proliferation. The DNA-bmd_lng CyQUANT NF containing 10% HEA. The hydrophilic groups affect the
(Invitrogen, Carlbad, CA) fluorescent proliferation assay kit was used biological response not only because they affect the equilibrium
for the analysis of cell proliferation. The cells were grown on the :

. - : water content and the surface tension but also because the
different substrates for 3, 5, and 7 days. Dye binding solution was distribution of these arouns on the surface may be important
prepared from stock as described in the datasheet. Briefly, CyQuant . __g P ] . y P L

Alternating hydrophilic and hydrophobic domains affect protein

NF dye reagent was diluted from stock te ivorking solution in 1x o33 . . .
HBSS. At each time point, the growth medium was aspirated from the absorptior??*3and this may in turn affect cellular adhesion and

wells and 100uL of binding solution was added and incubated with ~Proliferation?® Something similar may happen with the presence
cells for 30 min at 37C. After the incubation time, cells were ready ~ Of acid groups that dissociate in the culture medium providing
for detection using a Zeiss Axioskop 2 Plus direct microscope with an @ Negative electric charge distribution on the surface of the
excitation filter of 456-490 nm. substrate. That is the reason why nanomorphology of copoly-
Statistical Analysis. Statistical analysis was performed using the mers should be characterized. In the case of the copolymers
SPSS for Windows (version 11.0.1). The Kruskeallis test was used  obtained by free-radical copolymerization in a reactive mixture
to compare the mean values of cell numbers for every support containing both comonomers, heterogeneity in the monomer
biomaterial at each time point. The statistical tests were performed with distribution may occur as a result of the different reactivity of
a 0.05 alpha level for significance. the two monomers. In some cases, this can lead to copolymer
chains that contain long sequences of the same monomeric unit.
This homopolymer block can associate forming a nanophase-
separated system with alternative domains of different hydro-
Materials Characterization. It is well-known that surface  philicity on the material surface. This was the case of the
properties such as hydrophilicity or surface tension affect cellular poly(ethyl acrylatezo-hydroxyethyl methacrylate) copolymers,
adhesion. The equilibrium water content (EWC), the mass of P(EAco-HEMA), a copolymer series similar to the copolymers
water absorbed per polymer mass unit, of the copolymers is used in our study® The dynamic-mechanical technique is
shown in Table 1. Pure PEA matrix absorbs less than 2% of appropriate to investigate nanophase separation since even very
water; hence, it can be considered a hydrophobic material. Watersmall domains can show their own main relaxation process
absorption increases uniformly with the hydroxyethyl acrylate associated with their glass transition as a peak in the isochronal
content in the P(EA0-HEA) copolymers. The water absorption  plot of the loss tangent against temperature with a simultaneous
capacity of P(EAeo-MAAC) 90/10 copolymer is slightly higher  drop of the elastic modulus. As shown in Figure 2, this would
than that of the P(EAo0-HEA) copolymer with the same  appear not to be the case of the P(E®AHEA) copolymer series
hydrophilic component content. since the shape of the loss tangent and the elastic modulus plot
We also show the contact angle measurements of the differentis similar in the 50/50 copolymer to the pure homopolymer
substrates in the presence of formamide. Contact angle decreasesetworks. Nevertheless, a certain phase separation in the swollen

Results

monotonously with increasing HEA content in the P(Eé- state when the copolymer network is immersed in the culture
HEA) copolymer series. The decrease with respect to PEA medium cannot be ruled out because of the so-called hydro-
homopolymer is more pronounced in the P(E&MAAC) phobic interaction. In water, there may be a tendency for the
copolymer. A single point (the square) corresponding to this hydrophobous segments of the copolymer chain to aggregate
copolymer is represented in Figure 1. to minimize their interaction with the water molecules. This
Furthermore, the surface energy of the P(E&AHEA) series, effect is currently under study, and the results will be published

also shown in Table 1, decreases uniformly with the increment elsewhere. CDV
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Figure 4. Number of cells adhering to the different substrates as a
function of time. The data represent a mean of four values for each
substrate and time point from four independent experiments, and the
error bars represent the standard deviation. The Kruskal—Wallis test
was used to compare each biomaterial. No significant differences
were observed.
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homopolymer network is not shown since it occurs at very high
temperatures, after the start of the polymer degradation. Thus,
it must be concluded that P(Eée-MAAc) copolymers are
phase separated and consist of hydrophobous PEA domains of
nanometric dimensions dispersed in a copolymer matrix. P(EA-
co-MAACc) 80/20 copolymer was not used for cell culture as it
Figure 2. Storage modulus (open symbols) and loss tangent (full lost transparency because of the phase separation.
sy?nbols) of P(EAg-co-HEA) 50/58 copglymer () compared ?0 that of Ce”. Culture. A.S shown in Flgure 4, the numbgr of cells
the PEA () and PHEA (M) homopolymer networks. adhering to the different substrates is cc_)rrelated wnM&—l
groups present on the surface, that is, the quantity of the
2 hydrophilic component. Thus, for the P(Eo8-HEA) series, the
10+ more hydrophobic the substrate, the better the adhesion of the
pEEEEE L Eae 1 IOBA-NHC cells. All substrates with up to 20% of the
) hydrophilic component showed adhesion whereas IOBA-NHC
cell cultures on substrates with more than 20% of hydrophilic
component did not show adhesion (data not shown). After one
week, cells reached 90% confluence on PEA, PAHEA)
90/10, P(EAeo-HEA) 80/20, P(EAeo-MAAc) 90/10, and
TCPS, as is shown in Figures 4 and 5. P(EAAHEA) 90/10
and P(EAeo-MAACc) 90/10 showed the best adhesion properties
of all hydrophobic biomaterials at day 7 in culture. However,
no significant differences were found among the different
support biomaterials analyzed at each time point (Kruskal
Wallis test,p = 0.393 for day 3p = 0.124 for day 5p =
0.175 for day 7).

Viability observed by Trypan Blue staining showed a majority
of living cells with only a few of them stained after 7 days in
culture on PEA, P(EA:0-HEA) 90/10, P(EAec-HEA) 80/20,
P(EA-co-MAAc) 90/10, and TCPS (Figure 6).

Cell morphology was analyzed by H&E staining which
0 3 revealed the characteristic epithelial and polygonal morphology
100 50 0 50 100 150 of the IOBA-NHC cells with a large nucleus and numerous
intensely stained nucleoli (Figure 7).

Some cultures were kept for over one week, and cells
maintained the typical morphology of epithelial cells with an

T T T
-100 -50 0 50 100 150
Temperature (°C)

log (E'/ Pa)
<
log (tan 3)

Temperature (°C)

Figure 3. Storage modulus (open symbols) and loss tangent (full
symbols) of PEA homopolymer (a) and P(EA-co-MAAc) copolymers

containing 10% (M) and 20% (4) MAAC. expected death rate because of confluence. None of the materials
were toxic for cell growth.
In the case of P(EA:0-MAAC) copolymers, the situation To analyze IOBA-NHC cell proliferation on the different

changes. The shape of the peak of the loss tangent of the copolySubstrates, CYQUANT NF Cell Proliferation Assay Kit contain-
mer containing 10% MAAc indicates the possible superposition g & fluorescence DNA-binding dye allowed us to get a
of two peaks. To further clarify this fact, a copolymer containing Photographic registry through a fluorescence microscope. The
20% MAAC was included in the study. As shown in Figure 3, follow-up revgaled a high level of proliferation increasing from
two maxima appear clearly in the loss tangent plot. The low- day 0 to 7 (Figure 8).

temperature one, appearing at arounto) can be associated

with a phase rich in PEA since the peak appears at the same Discussion

temperature as in PEA homopolymer (Figure 2). The high-

temperature one corresponds to a random copolymer of EA and The literature has demonstrated that the impact on substrate
MAAc. The dynamic-mechanical main relaxation of PMAAc surface cell adhesion of the presence of hydrophilic grong?/
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Figure 5. IOBA-NHC cells after 7 days of culture on (A) PEA
with a Zeiss Axiovert 200 inverted microscope, as indicated.

Figure 6. Trypan Blue staining of IOBA-NHC cells on different substrates: (A) PEA, (B) P(EA-co-PHEA) 90/10, (C) P(EA-co-HEA) 80/20, (D)
P(EA-co-MAAC) 90/10, and (E) control TCPS. Cells were viable for up to one week until they reached confluence. Images show a 10x or a 20x
lens magnification with a Zeiss Axiovert 200 inverted microscope, as indicated.

depends highly on the surface distribution of these groups and These results can be compared with chondrocyte cultures on
on the cell type. While cell adhesion is not possible on poly(ethyl methacrylateo-hydroxyethyl acrylate), P(EMAo-
hydrophilic polymers like poly(hydroxyethyl methacrylate) HEA), and P(EA€o-HEA) substrates, copolymers that do not
(PHEMA), with fibroblasts and other cell lines, cellular anchor- present phase separation; the higher the HEA content is, the low-
ing is feasible with hydrophobic polymers like poly(methyl er the cellular proliferation and adhesion are. Nevertheless, for
methacrylate) (PMMA) or poly(ethyl methacrylate) (PEM&)3? the poly(ethyl acrylateo-hydroxyethyl methacrylate), P(Eée-

In the present study with epithelial conjunctival cell®@BA- HEMA), series where there is a phase separation in the form of
NHC), we have shown that the higher the hydrophilic component alternating hydrophobic and hydrophilic domains, chondrocyte
content in the P(EAs0-HEA) series, the lower the cellular  culture parameters are better for the-&D ratio copolyme?8
adhesion. P(EA0-HEA) 90/10 and P(EAco-MAAc) 90/10 In our study, conjunctival epithelial cells show no proliferation
showed the best adhesion properties, however, no significantafter 24 h on PHEA, which is not as evident in other cell types,
differences were observed among all hydrophobic materials such as chondrocyt@&Conversely, we observe good adhesion
analyzed. This is probably due to the high standard deviation on PEA, though not as good as on TCPS.
obtained since the seeding protocol may vary slightly the final ~As observed in Figure 4, ¥20% of HEA present in
number of cells on each support for each experiment. copolymer allows cell adhesion, although greater amount&BQ/
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Figure 7. Morphology of IOBA-NHC cells grown on different substrates. (A) PEA, (B) P(EA-co-HEA) 90/10, (C) P(EA-co-MAAc) 90/10, and (D)
TCPS after day 7 of culture. Morphology of IOBA-NHC cells on these substrates remained unaltered as in the control. Images show a 20x or
a 40x lens magnification with a Zeiss Axiovert 200 inverted microscope, as indicated.

Figure 8. Proliferation analysis of IOBA-NHC cells grown on different substrates after 0, 3, 5, and 7 days. (A, B) IOBA-NHC cells growing on
PEA and P(EA-co-HEA) 90/10, respectively. Cells proliferated optimally throughout the days, and some stratification was observed by day 7.
(C) IOBA-NHC cells growing on P(EA-co-MAAc) 90/10 showed similar behavior as in PEA and P(EA-co-HEA) 90/10 with good adherence and
proliferation (D) IOBA-NHC cells growing on PHEA. Very few cells were attached and, hence, low proliferation on the support material was
observed. Images show a 10x lens magnification with a Zeiss Axiovert 200 inverted microscope, as indicated.

not show the same behavior. A possible explanation for this once the 20% threshold of HEA is reached, matrixes do not
could be that serum proteins that do not promote cell adhesionshow protein adhesion properties and, hence, cellular adhesion
are adsorbed preferentially on the biomaterial or that proteins fails.

adsorbed by polymer acquire a conformation with less exposed When MAAc units are added to the polymeric matrix,
binding motifs as the hydrophilic content increases. In this sense, different results are observed. Although the equilibrium W?lIBrV
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content of P(EAeo-MAAc) 90—10 is 50% higher than that of (5) Zorlutuna, P.; Tezcaner, A;;’¥at |; Aydinli, A.; Hasrci, V. J.
P(EA<co-HEA) 90—10, it is nonetheless very small, and at the Biomed. Mater. Re2006 79A 104-113.

. . . (6) Evans, M. D. M.; Taylor, S.; Dalton, B. A.; Lohmann, D.Biomed.
same time, the polar component of surface tension increases Mater. Res2003 64A 357-364.

dramatically because o_f the presence of carboxyl groups.  (7) Sweeney, D. F.; Xie, R. Z.; O'Leary, D. J.; Vannas, A.; Odell, R.;
Moreover, copolymers with 10% MAAc show phase separation. Schindhelm, K.; Cheng, H. Y.; Steele J. G.; Holden B.lAvest.
Besides, because of the acid nature of this copolymer, it Ophthalmol. Vis. Sci1998 39, 284-291.

; ; ; ; (8) Legeais, J. M.; Renard, G.; Parel, J. M.; Savoldelli, M.; Pouliquen,
dissociates when in contact with water so the surface gets Y. Arch. Ophthalmal 1995 113 757763,

negatively charged favoring cellular adhesion even further. (9) Legeais, J. M.; Renard @. Fr. Ophtalmol 1987, 10, 425-433.
On one hand, the separation of hydrophobous domains can (10) Legeais, J. M.; Rossi, C.; Renard, G.; Salvoldelli, M.; D'Hermies,

increase cell adhesion in substrates with higher amount of F.; Pouliquen, Y. JCorneal992 11, 538-545.

absorbed waté? in the case of chondrocytes and, on the other (11) Legeais, J. M.; Renard, G.; Pouliquen, XX.Fr. Ophtalmol 1993
hand, distributiqn of negativ_e charges affects the selection of 12) lD?u?);i?;E’ﬁ?'LegeaiS’ J. M.: Malek-Chehire, N.: Savoldelli, M.:
absorbed proteins and their conformation on the substrate. Ménasche, M.; Robert, L.; Renard, G.; PouliquenEXp. Eye Res
Probably, both effects contribute to the improved cell adhesion 1996 62, 367—-376.

and proliferation, but one cannot be conclusive about which is (13) Legeais, J. M.; Renard, G.; Parel, J.M.; Serdarevic, O.; Mei-Mui,

more important. No correlation between cell adhesion and M.; Pouliquen, Y.Exp. Eye Resl994 58, 41-52.
P (14) Chirila, T. V.; Constable, I. J.; Crawford, G. J.; Vijayasekaran, S.;

equmbnum water content and surface energy was found. Thompson, D. E.. Chen, Y. C.. Fletcher, W. A.; Griffin, B. J.
According to our data, P(EAe-MAAc) copolymers show Biomaterials1993 14, 26—38.

better cellular adhesion and proliferation than the TCPS control (15) Chirila, T. V.; Chen, Y. C.; Griffin, B. J.; Constable, 1. Bolym.

group. Although there are many studies on cellular adhesion Int. 1993 32, 221-232.

on PMAAc, the combination with PEA, as in our study, is novel ¢ fﬁﬁg”' A. B.; Chirila, T. V.; Dalton, P. DPolym. Int 1997 42,

to our knowledge. We have also shown that both phase (17) viayasekaran, S.; Fitton, J. H.: Hicks, C. R.; Chirila, T. V.; Crawford,
separation and the polyelectrolyte properties of the P¢BA- G. J.; Constable, |. Biomaterials1998 19, 2255-2267.
MAA) copolymer help adhesion and proliferation of conjunc-  (18) Ziegelaar, B. W.; Fitton, J. H.; Clayton, A. B.; Platten, S. T.; Maley,
tival epithelial cells. M. A. L.; Chirila, T. V. Biomaterials1999 20, 1979-1988.
(19) Trinkaus-Randall, V.; Capecchi, J.; Newton, A.; Vadasz, A; Lei-
bowitz, H.; Franzblau, Anyest. Ophtalmol. Vis. Sc1988 29, 393—
400.

Conclusions (20) Trinkaus-Randall, V.; Capecchi, J.; Sammon, L.; Gibbons, D.;
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