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PMMA wettability caused by ultraviolet radiation

Yu. Dekhtyart, L. Lancerel, N. Polyakat, A. Sudnikovichl, F. Tyulkinl,
V. Valters2

t Riga Technical IJniversity, 1 Katku str Riga LV1658, Latvia
'Valter's Prosthetic Laboratory, 16 Ledurgas sfr. Riga LV1034, Latvia

Summary
The article is targeted to explore ultraviolet radiation (UV) influence on
PMMA for eye prostheses. UV being the Sun l ight component and could
effect PMMA surface that in turn contributes interaction with tear. PMMA
wettability was powered by UV.

lntroduction
PMMA is in use for eye prostheses that during exploitat ion become under
Sun l ight, UV being the most danger i ts component. UV could inf luence the
PMMA surface wettability that gives uncomfortable condition for the
patients.
Sun UV consists of three bands: UVA (315-400 nm), UVB(280-315 nm),
UVC (100-280 nm). Just UVA and UVB reach the Earth surface
There are experiments on UVC (192-248 nm) inf luence on PMMA,
particularly on optical properties (refraction), reconstruction of chemical
bonds [1-3]. There is a deficit  of knowledge on the wettabil i ty propert ies
influenced by UVA, UVB.
Therefore the research is focused on the 280-400 nm range that could
affect PMMA surface.

Methods and materials
The specimens were prepared in a manner as i t  is in use to fabricate eye
prostheses. First the PMMA was polymerized. Further mechanical treatment
was applied (sl ipping and polishing). Finally 96% ethanol was employed to
wash/clean the specimens. The specimens were radiated by the Hg-Xe tube
light having an intensity 3.5W/cm'. The specimens were posit ioned at 1.5
m distance from the lamp, the l ight spot was equal to 5 mm and the
temperature of the specimens was +200C !20C. Wettability was tested
using Axisymmetric Drop Shape Analysis-Profile (ADSA-P) method.
Wettablity in generally could be affected by both electrical charging of the
surface due to photoelectron emission and reconstruction of the chemical
couples.
The photoelectron spectrometer was employed to detect the electron work
function (q) that alteration is directly connected to the increment of the
surface charge. To indicate possible reconstruction of the chemical couples
optical absorption was measured. To verify possible surface morphological
as well as electrical reconstructions at the nano/micro scale the specimens
were scanned using Solver P-47 Pro atomic force microscope, semi
contact topography and Kelvin probe methods were in use.
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Results
Both increment (Ao) of  the contact  angle (Fig.  1)  and q were resul ted
by radiation and demonstrated a non linear behavior characterized
with the maximum at 150 minutes of  exposure.
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The morphology of the surface was not inf luenced by radiation. However the
surface electr ical potential depended on exposure under l ight:
autocorre lat ion funct ion length was powered by radiat ion.

Conc lus ion
Wettabi l i ty  o f  PMMA could be engineered by UV that  a f fects
molecular structure and surface electr ical charoe.
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