NanoBio&Med2025 December 02-04, 2025 - Barcelona (Spain)

Bacterial resistance to dendritic
nanomaterials

Karol Ciepluch, Dorota Kuc-Ciepluch?
1Casimir Pulaski University of Radom, Department of
Basic Medical Science ul. Malczewskiego 29, 26-600

Radom, Poland

k.ciepluch@urad.edu.pl, d.kuc-ciepluch@urad.edu.pl

Cationic nanoparticles, metal nanoparticles and
dendritic polymers, such as. dendrimers, are
considered among the most promising antibacterial
agents, whose main mechanism of action involves
the destabilization of the outer membrane of gram-
negative bacteria. Despite the abundance of such
agents as alternatives to antibiotic resistance, these
antibacterial systems may lose their properties
during prolonged application. Although bacterial
resistance to metal nanoparticles has been widely
discussed, the possible development of resistance
to cationic polymers as dendrimers, has not been
fully investigated. Here, we report that gram-
negative bacteria Pseudomonas aeruginosa PAO1
can develop resistance to cationic carbosilane
dendrimers after repeated exposure. Resistance
results from changes occurring on the bacterial
membrane surface, leading to alterations of
membrane permeability. The use of initial low doses
of dendrimers causes resistance not only to
polymers themselves but also to antibiotic polymyxin
B. On the other hand, the use of a high dose of
dendrimer initially does not cause resistance at the
same time increasingt sensitivity to chloramphenicol.
Prolonged use of cationic dendrimers as
antibacterial agents may therefore be associated
with the risk of developing resistance to both
dendrimers and antibiotics, although the immediate
use of a high dose can eliminate this phenomenon.
Therefore, the first contact with low or high
concentration of cationic dendrimers will be decisive
for the development of resistance or sensitivity to
them and antibiotics simultaneously. The obtained
results shed new light on the way of using bacterial
outer membrane permeabilizers as antibacterial
agents to avoid the development of resistance to this
type of nanosystems.
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Figure 1. Plate presents the density of bacteria from
passage 9 with a subinhibitor concentration of 128 pg/mL
in comparision with bacteria from the first passage, i.e.
bacteria treated with dendrimer BDTRPOO1 for the first
time.
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Figure 2. Long term exposition of small dose of
dendrimers will develop the resistance to nanoparticles
and polymyxin B.
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