A low-temperature ambient polymer deposition technique has been developed using a floating-electrode dielectric barrier discharge (DBD) jet, which has been known to have the sterilization
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ability. The purpose of this work is to study the sterilization films deposited by the DBD jet. This work generally can be divided into three categories: (1) analysis of deposited films, including
deposition rates, surface morphologies, atomic compositions, and chemical bond concentrations; (2) characterization of the physics behind the used DBD jet in the different operation modes
with various parameters; (3) applications of the ambient polymer deposition technique in medicine, such as sterilization, bone fixing, wound sealing, and tissue repairing.
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Analysis of deposited PMMA films

Experimental parameters:
(1) Nozzle-to-substrate distance: 10 mm
(2) Helium flow rate: 2.9 sim
(3) Helium flow rate to bubbler: 0.1 sim
(4) Frequency: 28.5 kHz
(5) Preliminary deposited material: PMMA
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XPS analysis results

Atomic compositions ( C:O ratio and N composition)
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SEM and AFM Images of PMMA films
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FTIR results( various powers)
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Sterilization & Protective Polymer Films
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(a) High deposition rate (22 nm/s) can be achieved
with discharge power of 3.5 W at merely 39 °C

(b) Opaque films with wrinkled microstructures can
be obtained by using the concentrated-mode DBD

(c) Similar functional groups are observed among the
pure PMMA and the films deposited at different

(d) Higher power operation leads to higher C:O ratio
in the films, the less retention of ester groups and
the higher concentration of the —CH,, groups.

(e) The existence of ether/alcohol groups in the
deposited films are also proven by both XPS and

Treatment with concentrated mode

Spot 1: 60 sec treatment, and one drop after one day
Spot 2: 60 sec treatment, followed by one drop
Spot 3: 5 min treatment, and one drop after one day
Spot 4: 5 min treatment, followed by one drop

E-coli control B. G. control

E-coli treated by He+MMA DBD

B. G. treated by He+MMA DBD



