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Deposition of collagen coatings onto silicone powders using an atmospheric
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The coating of powder particles in an atmospheric plasma creates a number of

difficulties associated with achieving homogeneous particle coverage, prevention of

agglomeration and containment. In this study the use of a novel helium atmospheric

plasma system for the coating of silicone polymer particles was investigated. Two

types of commercial silicone polymer particles were studied, with mean particle size of

74 and 37µm. The powder particles were agitated using a fluidised bed system in a

helium plasma. Initial studies focused on the activation of the powder particles in the

plasma. The effect of the following treatment parameters on powder activation were

evaluated - applied power, He flow rate, treatment time, quantity of powder treated,

the level of fluidization and the capacity of the plasma chamber. Significantly longer

treatment times were required compared with flat substrates to achieve complete

surface activation. For example 1 hour of plasma treatment was required to decrease

the water contact angle of the treated particles from 125° to <10°. Further studies

involved the deposition of a plasma polymerized collagen coating onto the silicone

powder using the atmospheric plasma system. The collagen dissolved in 0.01 N

hydrochloric acid was introduced into the plasma chamber using a piezoelectric

nebulizer system. Coating properties were investigated based on surface energy

measurements (contact angle), FIB-SEM, FTIR and XPS examination. For some of

the characterisation studies (i.e. contact angle measurements), it was necessary to

form pressed pellets of the coated silicone powder, in order to obtain these

experimental measurements. The silicone particles exhibited relatively homogeneous

coatings of collagen with thickness in the range 50 to 200 nm.
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