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Abstract:
The use of biomedical implants is becoming increasingly widespread in the medical field. The most
common cause of device failure is infection of the implant by microorganisms. The pathogenic yeast
Candida albicans is the third leading cause of these infections trailing only S. epidermidis. and S.
aureus. Interactions between these microorganisms and the implant surfaces are not well-defined, and
insight into this area could lead to better material construction to minimize the effects of microbial
colonization.

Experiments were conducted to study the effects of culture and process variables on C albicans
adhesion to poly(vinyl chloride) surfaces. Characterization of the chemical residues left on the polymer
surface after removal of adherent yeast cells was also attempted.

Yeast cell adhesion was found to be drastically reduced as shear rate at the time of attachment was
increased in the flow cell. Attachment of glucose-grown cells was more affected by shear rate than was
attachment of galactose-grown cells. Carbohydrate source also had a significant effect on adhesion.
Glucose-grown cells were more adherent than galactose-grown cells at the same shear rate. However,
variation of carbohydrate concentration in the growth media had minimal effect on cell adhesion.
Attached cells were tenaciously bound to the surface and unaffected by increased shear rates. This
phenomena was true for both carbohydrate sources. Carbohydrate source also influenced cell size and
the number of yeast cells per cluster.

Atomic Force Microscopy and Scanning Electron Microscopy yielded topographical images of the
adhesive “footprints” which strongly correlated to the size and shape of the yeast cells. “Footprints”
were found to consist of a large patch of biomolecular residue surrounded by patchy areas of adhesin.
X-Ray Photoelectron analysis revealed the chemical composition of the footprint to be 63.2 ± 7.4%
Carbon, 30.4 ± 4.9% Oxygen, and 6.5 ± 2.5% Nitrogen. Polysaccharide and amide linkages were
observed. Secondary Ion Mass Spectrometry provided a mass spectra indicative of nitrogenous
compounds, possibly proteins or glycoproteins, as well as polysaccharides. 
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