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ISSUE: bacterial infections in biomedical
devices

» Epidemiological impact (morbidity and mortality)

» Economic impact (prolonged time of hospitalization,
loss of working days, increased use of diagnostic
procedures, removal of the implant)
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ESSENTIAL OILS

DEFINITION: product obtained from

a natural raw material of plant origin, by
steam distillation, by mechanical processes
from the epicarp of citrus fruits, or by dry
distillation, after separation of the aqueous
phase by physical
processes(ISO/D159235.2) . H

COMPOSITION
» TERPENS (monoterpens e sesquiterpens)
» TERPENOIDS (alcohols, aldehydes, chetons, esters, oxides)
» PHENYLPROPANOIDS (coumarins, fenilpropeni, hydroxyClnnamIC

» SULPHUSES AND NITROGEN COMPOUNDS




MECHANISMS OF ACTION OF ESSENTIAL OILS
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Aim of the work

»The relevance of the topic of this work deals with the need for
innovation in the development of anti-adhesive surfaces, since @
of medical, laboratory and general purpose instrumentation req
antibacterial safety.

»To this aim, stainless steel 316L and Ti6Al4V, which are alloys used
the fabrications of different devices, were coated or functionalized w
Mentha piperita essential oils. -'

»The procedure of coating was developed for non-implantable -
while functionalization of the surface of chemically treated TiG#
was developed for implant applications in contact with bo/



MATERIALS AND METHODS

SAMPLES:

» Ti6AI4V ALLOY

> Ti6Al4V ALLOY CHEMICALLY-TREATED (CT)
» Stainless steel 316L

SYNTHESIS METHODS PROCEDURES FOR THE ANALYSIS
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CHARATCERIZATIONS OF THE COATINGS
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Fluorescence microscope observations
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Fluorescence microscope observations
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A fluorescent layer is visible on both Ti alloy and steintess steel samples coated Wi
also after 7 days of release in water -



FTIR mesurements on steel samples
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The spectra of all the samples are characterized by the typical vibrational peaks of
oxygenated monoterpenes




Tape Test (ASTM D 3359)
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Tape Test (ASTM D 3359)
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XPS on functionalized samples
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Antibacterial test
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The mint coating was able to re




CONCLUSIONS

The success of functionalization and coating treatments was highlighted by XPS o
anaIyS|s that showed the presence of different biomolecules of the mint oil on the ¢
of the samples, according to the different procedures.

» The coating on both stainless steel and Ti6Al4V samples resulted stable also after 7 ¢
of soaking in water, as observed by fluorescence microscopy. Moreover, the tape test
performed on steel samples showed a good stability of the coating which was increased
by a higher roughness of the surfaces before the coating procedure.

» The coated steel samples were also washed with acid and basic solutions in order to test
the resistance to cleaning and analyzed by means of FTIR spectroscopy which showed
that the coating resists to basic cleaner and has only a little damage after acid cleaning.

» The mint coating on steel showed the ability to reduce the E. coli surface contamination & |
highlighting an anti-adhesive behavior.

» The procedure of coating and functionalization performed with an essential oil
be a promising strategy to exploit their antibacterial activity for both non-i
implantable applications in biomedical field and it can be easily extended to
essential oils.




