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polimeri na povrSini;
adsorpcija polimera
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polyelectrolyte a=mC )

polymer lectolte polymerie ectrolyte

Polymer composed of macromolecules in which a substantial portion of the constitutional units contains

ionic or ionizable groups, or both.

Notes:

1. The terms polyelectrolyte, polymer electrolyte, and polymeric electrolyte should not be confused with
the term solid polymer electrolyte.

2. Polyelectrolytes can be either synthetic or natural. Nucleic acids, proteins, teichoic acids, some
polypeptides, and some polysaccharides are examples of natural polyelectrolytes.

Source:

PAC, 2006, 78, 2067. (Terminology of polymers containing ionizable or ionic groups and of polymers

containing ions (IUPAC Recommendations 2006)) on page 2072 [Terms] [P
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Polyelectrolytes Are Superheroes _

Guest Editor Message from the Guest Editor

Dr. Ranjit De Polyelectrolytes are a special class of polymers with
Department of Lie Sciences, ionizable groups in each of their repeating units which can
PohangUniversityof Scenceand

Technology (POSTECH) Ponang  nfluence  surface  properties and interactions. The
37673, Korea presence of various types of such interactions among
polymer chains can have applications in various fields.
They can also contribute to protecting sensitive molecules

from losing their inherent properties.
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polikationi i polianioni;
ponasanje na povrsini

polielektrolitni visesloj (polyelectrolyte multilayer)

* nastaju naizmjeni¢cnom adsorpcijom polikationa i polianiona na
Cvrstu povrsinu

* najcesca metoda naizmjeni¢no uranjanje u otopinu
polielektrolita

* intenzivno istrazivan posljednjih petnaestak godina (preko 100
radova godisnje)

 istrazuju se uglavnom jaki polielektroliti

polikationi i polianioni;
ponasanje na povrsini

* adsorpcija polielektrolita na kovinskim oksidima

* izmjeni¢no dodavanje pozitivno i negativno
nabijenih polielektrolita = nastajanje visesloja na
povrsini metalnog oksida

* izrastanje viSesloja je karakterizirano porastom
adsorbirane mase = metoda pracéenja
reflektometrija

polyelectrolyte multilayers
...... . AL
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Fig. 1: Formation of PE multilayers

otvorena pitanja

« ponasanje slabih polielektrolita
« mehanizam nastajanja viSeslojeva
« polielektrolitni viSeslojevi su

ravnotezne strukture?

» eksponencijalni vs. linearni rast

eksperimentalne metode:

Elipsometrija

Opti¢ka reflektometrija
Quartz crystal microbalance (QCM)

Atomic force microscopy (AFM)

Optical vaweguide lightmode spectroscopy

Surface plasmon resonance spectroscopy

Neutron reflectometry
FTIR-IR, itd, itd...

opticka reflektometrija
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P-AMA

PAA

Poli(di-metil-Amino-etil-MetAkrilat)

n)

My = 20 kg/mol
G Ms = 157 g/mol

e
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CH; CH;

Poli Akrilna kiselina (Acid)

(‘JHA'HZ}
ﬁio My = 12.5 kg/mol
oH Ms = 72 g/mol
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polielektrolitni viSeslojevi
(Polyelectrolyte Multilayers)

—— polikation
—— polianion
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AFM mjerenja

* usporedba izmedu uzoraka pripremljenih pri 1
mMi5mM

* contact mode AFM

AS
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otvorena pitanja

« ponasanje slabih polielektrolita
« mehanizam nastajanja viSeslojeva

« polielektrolitni viSeslojevi su
ravnotezne strukture?

» eksponencijalni vs. linearni rast

eksponencijalni vs. linearni rast

“ linearni rast

time (minutes)

eksponencijalni vs. linearni rast

eksponencijalni rast

time (minutes)

eksponencijalni vs. linearni rast

eksponencijalni

linearni

time (minutes)

eksponencijalni vs. linearni rast

Faktori koji utjecu na tip rasta:

kemijska priroda polielektrolitnog para
vrsta dodanog elektrolita

ionska jakost

temperatura

metoda priprave

adsorpcija BSA na prethodno formirani polielektrolitni videsloj

[
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polielektrolitne “Cetke”
(Polyelectrolyte Brushes)

polyelectrolyte multilayers - applications

Biomedicine and pharmaceutical industry

*Surface modification (thickness, charge, etc...)

REVIEW ARTICLE

*Drug delivery

*Formation of stimuli responsive systems (e.g.
mechanical, temperature, pH)

Francoise Winni Stefan Zauscher, gor Luzinov

Marcus Millr, Chstopher Ober,
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Drastically Lowered Protein Adsorption on Microbicidal
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adhesion of bacteria on polyelectrolyte multilayers

Zeta potential (mV)

Number of layers

PAH/PSS multilayer

(A) five layers with positive terminating layer (PAH)
(B) six layers with negative terminating layer (PSS)

adhesion of bacteria Pseudomonas aeruginosa on PAH/PSS multilayer (SEM).

a polymers e

In‘ﬂucnce of Polyelectrolyte Multilayer Properties on
Bacterial Adhesion Capacity

Dhavos Kevadevit |, Rok Pratnekas |, Karmen Godil Fockar *, Jammins Sabope .
Gatan Dvathi ', Anbe Abram 41 und Kiemen Babine -+

PAH as terminating PSSas
layer (5layers) | terminating layer
6 layers)

YL 204%=48%  90%=31%
multilayer
surface
covered with
P. aeruginosa
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0,017 pm = 0,004 ym 0,019 pm = 0.006
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adhesion of bacteria on protein-terminating
polyelectrolyte multilayers
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adhesion of bacteria on protein-terminating
polyelectrolyte multilayers

lysozyme

Two types of bacteria:
ePseudomonas aeruginosa - left
sEscherichia Coli - right

glucanase
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adhesion of bacteria on protein-terminating bacterial adhesion capacity of uropathogenic Escherichia coli to
polyelectrolyte multilayers polyelectrolyte multilayer coated urinary catheter surface

Model catheter surface:

PVC surface
Key surface properties:
charge
hydrophobicity
roughness
lysozyme glucanase bl
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