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Abstract: Over last three decades, various biomaterids has been developed and gpplied in the biomedicd market. The
practica utilization of biomaterias depends on the study about an gppropriate physica and biologica response of biometerias.
The modification of biomaterials using various surface treetment methods has recently become an interesting topic in the field
of surface engineering. A gradient surface is the surface on which a gradudly varying chemical composition exists dong its
length. A large number of research groups have been focused on the preparation of gradient surfaces. Such gradient surface is
of particular interest for basic and applied studies of the interactions between biologica species and surfaces since the effect of
a sdected property like wettability or chemica composition can be examined in a single experiment on one surface. The present
review focuses on the preparation and characterization of various gradient surfaces, and their interactionswith biologica spedies.
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Table 1. Water Contact Aangles of Various Solid Surfaces

Solid surface Water contactangle®  Ref. No
Glass 10-32 6,78
Cellulose 13-18 78
Germanium 17-24
Tissue culture polystyrene (TCPS) 32-60 6,8,10
Polyhydroxyethyl methacrylate (PHEM A) 33-38
Polyurethane (PU) 35-39 89
Polyvinyl alcohol (PVA) 35-47 7
Tissue culture polyethylene terephthalate (TCPET) 42-46 8
Ceramics 44 1
Cellulose acetate 55 12
Polymethyl methacrylate (PMMA) 57-71 56,8
Nylon 6 59-63 7
Polyethylene terephthalate (PET) 59-68 578
Poly-L-lactic acid (PLLA) 68-74 8
Polystyrene (PS) 73-94 5789
Polyvinyl chloride (PVC) 75 10
Polyvinylidene fluoride (PVDF) 75 6
Polycarbonate (PC) 83-95 6
Polysulfone (PSf) 86 6,8
Polyethylene (PE) 87-100 56,7
Polypropylene (PP) 89-96 57
Polydimethyl siloxane (PDM S) 100 6
Paraffin 101 6
Polytetrafluoro ethylene (PTFE) 105-119 6,7

@ Measured by contact angle goniometer.
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Table2. ESCA Analysisof H,O Plasma-Treated Polymer Surfaces

Substrate Oxygen content (%) C-OH/C-C (%)
PE 192 130
PP 103 54
PS 171 78
PET 375 71
PMMA 34.8 6.6
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Figure 1. Water contact angles of gradient surfaces as a function of
water vapor plasma treatment(plasma exposure time, up to 10 seconds).
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Figure 2. Plausble mechanism of the formation of oxygen-based func-
tiondlities on a polymer surface by oxygen plasma discharge treatment.
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Figure 3. Schematic diagram showing the corona discharge apparatus for the preparation of a wettability gradient on polymer surfaces by the corone

discharge trestment.
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Figure 5. Schematic diagram showing the formation of functiona group-
grafted PE surfaces by corona discharge treatment followed by graft
copolymerization and subsequent reactions.
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Figure 6. Relative amount of PEO-MA grafted on PE surfaces.
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Figure 7. FTIR-ATR spectra of PEG10-MA grafted PE surface along the

sample length. Numbers labeled on the spectra(0.5-4.5) represent the
positions from the untreated end of the gradient surface.
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means water contact angle(degree).
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