Abstract #7, 223rd ECS Meeting, © 2013 The Electrochemical Society

Direct Laser Patterning of Self Assembled M onolayers
on Cobalt Chromium (Co-Cr) Alloy
Rahul Bhure, Anil Mahapatro*® and
Carl Bonner®

Center for Materials ReseartMorfolk State University,

Norfolk, VA 23508
PBioengineering and Dept. of Industrial and
Manufacturing Engineering, Wichita State University,

Wichita, KS67260

* Email: anil.mahapatro@wichita.edu

Cobalt Chromium (C«Cr) alloy has been extensively
used for a wide variety of applications inrthopedic,
cardiovascular and dentistryl]. Successful surface
modification of CeCr surfaces is needed to tailor its
surface properties fospecific applicationg2]. Direct
laser patterningoffers significant advantages as it
eliminates the nek for photolithography directly or
indirectly. (the desired pattern can be formed by the
relative movement of the laser beam and the san@jle)

It is a non-contact flexible method where last minute
changes could be incorporated in desired patterns without
difficulty and high cost$3].

In this work we have demastrated the formation of
surface patterns aeltassemblednonolayers (SAMSs) on
CoCr alloy wusing direct laser patterning
Octadecylphosphonic acigODPA) organic thin films
(Figure 1) were formedon CoCr alloy via solution
deposition techniquelgl]. Previous work from our group
has extensively characterized formation of SAMs on Co
Cr surfaced5]. Direct lasersurface patterning was used
to create surface patterns by laser etching of #MIsS
covered CeCr surfacesFigure 2 shows thechematic
representation of the direct laspatterningsetup. A
titanium sapphire femtosecond pulsed laser was used for
the direct laser etching.
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Figure 1. Schematic representation of SAMSo-Cr alloy

Figure 3 shows the 3D AFM view for the direct laser
etched SAM surfaz on CeCr alloy. The laser etched
region @n be clearly seen by the dark hollow spot as seen
in the image. Thé&aussiarbeam width of the laser was
determined to be 1Qm. Analyzing the etched area we
see the diameter of the etch to be approximatelyh?
This suggests a certain degree of heat transfer from laser
irradiance to the wrounding areas which may induce a
certain amount of photthermal decomposition of the
SAMs which wouldexplain thedeviation of the diameter
of the etch fromlO umto 12um The reslts however
demonstrate theuccessfulirectlaser patterning o$elf-

assemblednonolayeron CoCr alloy.
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Figure 2: Schematic representation of direct laser
patterning setp
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Figure 3: 3D AFM view for direct laser etched SAM
surface on CeCr alloy
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