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Abstract:
P. aeruginosa has been implicated in infections pertaining to nearly every organ system. Despite
numerous treatment methods total eradication of infections has proved to be impossible in most cases.
Heightened resistance to intensive chemotherapy has lead to the hypothesis that P. aeruginosa
infections involve a biofilm state of growth. The exact mechanism(s) providing this resistance within
biofilms is unknown. The failure of antibiotics to fully penetrate through the biofilm is one hypothesis
which was experimentally investigated in this work. The penetration of tobramycin and ciprofloxacin
through biofilms formed by a. mucoid clinical isolate of P. aeruginosa was measured. Colony biofilms
of strain FRD-1 were formed by inoculation of microporous membranes resting on trypic soy agar
plates. Such colony biofilms formed a primitive model of the biofilm that may form in the airways of
people with cystic fibrosis. Bacteria in biofilms were profoundly resistant to killing by tobramycin.
When biofilms were challenged with 10 μg/mL of tobramycin for up to 100 h there was no decrease in
the number of viable cells. Treatment with this concentration of tobramycin for 4 h was sufficient to
kill (greater then 4 log reduction) planktonic cells or bacteria resuspended from colony biofilms.
Tobramycin failed to penetrate colony biofilms at detectable levels in 12 h exposure. When challenged
with 1 μg/mL ciprofloxacin, biofilms again exhibited resistance while planktonic cells or resuspended
bacteria were extremely sensitive. In contrast, ciprofloxacin fully penetrated colony biofilms within a
few hours. These results show that there is not a generic barrier to antibiotic transport through such
biofilms, but that some mechanism does hinder the delivery of tobramycin through P. aeruginosa
biofilm. 
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