
Session 20: Biofunctionalization of material surfaces

Thursday, September 18, 2014

OR2005

Plasma polymer coatings on gold as a support for bio-functionalization
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Gold is often used as a substrate for biomedical diagnostic devices. For example,

surface plasmon resonance (SPR) effects are used to follow interactions of surface

immobilized bio-molecules. The gold surface can be coated with self-assembled

monolayers (SAM) of thiols in good quality. Alkylthiols are available with various

functional groups at the other end of the alkylchain.

While the thiol SAMs have been used quite often in scientific investigations, they have

limitations when a stronger adhesion is required e.g. due to extensive liquid

processing steps. We investigated an integrated process for the preparation of gold

substrates with a stable organic functionalization. Pre-cleaned gold substrates

(detergent, ultrasound) were exposed to low-pressure oxygen plasma to remove the

adsorbate layer and the detergent. Immediately after this cleaning step, the gold

surface was coated with a thin hydrocarbon layer from ethane or acetylene plasma. At

the end of the deposition process, carbon dioxide was added to the process gas.

Stopped at this point, a surface with carboxylic acid groups is obtained. Alternatively,

the plasma chamber can be flooded with diamino ethane vapour which provides

primary amino groups for the further processing.

This type of coatings and also the actual biofunctional coating prepared as a

poly(ethylene glycol) (PEG) based network were subjected to extensive stability

testing including ultrasound treatment in water, isopropanol, and DMSO, exposure to

concentrated trifluoro acetic acid (used for protecting group cleaving procedures in

peptide synthesis), and UV treatment in water and triethanolamine in n-methyl

pyrrolidone.

Finally, the coatings were tested in an arrangement for the programmed synthesis of

peptides using a 2 million micro-mirror array. In a typical synthesis run for 15 amino

acid long peptides the substrate is exposed to i.a. about 1500 washing steps and 2 h

UV irradiation with 20 mW/ cm2. After being exposed to this procedure, the substrates

and the PEG network did not show any damage.
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