Impact of poly (ethylene glycol) on the
structure and interaction parameters
of aqueous micelle systems
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Surfactant-polymer complexation:
application and fundamental aspect

Application in the pharmaceutics, detergent, enhanced oil recovery industries

Important tool for manipulation of the physical properties of an interface,
particularly, steric stabilization and producing of drug-delivery systems

Serve as a simplified model for biological binding processes into cell
membranes
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Process of surfactant micellization
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Surfactant—polymmeicr complexation
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Micellar system of surfactants for colloidal stabilization

Anionic surface active agents (surfactants)

Sodium Oleate (SO) Dodecylbenzene sulfonic
CH,(CH,),CH=CH(CH,),COONa acid (DBSA)
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Stabilization of magnetic fluids

Polar carriers (two stabilization layers) Surfactant excess is required

Avdeev M. V. et al. // J. Coll. Interf. Sci. (2009). 334.(1), 37-41.
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Biocompatibility properties of PEGylated colloids.
Application for water-based magnetic nanoparticles

Biocompatible polymer
Poly (ethylene glycole) (PEG)
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Structure reorganization of magnetic fluids under PEG addition

Avdeev M.V.,, Feoktystov A.V. et.al. // J. Appl. Cryst., (2010) 43, 959-969.
V.Zavisova, M.Koneracka, M.Muckova, et al. // J. Magn. Magn. Mater. 323 (2011) 1408
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surface tension

Measurement of surface tension
(force tensiometry method)
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Polymer - surfactant interaction phenomena detecting by surface tension
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Phenomena of surfactant-polymer complexes formation in aqueous
solution of DBSA and SO surfactant with PEG addition was observed
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Small Angle Neutron Scattering (SANS) method
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Polymers and surfactant-polymer complexes
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Impact of surfactant on the structure
of aqueous ferrofluid systems
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Aqueous solution of SO, DBSA: SANS data
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The transition of micelles from spherical to ellipsoidal morphology 12
is detected. SO and DBSA based micelles differ in size



SANS data of PEG aqueous solution
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Mixed surfactant — polymer aqueous solution
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Polymer reorganizes the structure of the
SO + PEG : . S .
1 micellar system, which leads to qualitative
changes in the scattering curve
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Concentration dependences of structure parameters in

micellar system
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Addition of PEG leads to:

* Decrease size of micelles and change of the shape

* Decrease intermicellear electrostatic interaction
(increasing Debye length )
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Further research:
experimental methods and theoretical models



Isothermal Titration Calorymetry

* Determination of PEG-surfactants binding properties from isothermal
titration calorimetry (ITC) thermograms and electromotive forse (EmF)
binding isoterms
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Isothermal titration calorimety (ITC) Surfactant-ion selective electrodes
. (SISEs) are usually used for
is a method to measure the energy, . :
: ) determination of monomeric
related to the formation of physical .. :
. . . surfactant concentration in solution
interactions and chemical bonds. :
with almost no pretreatment

Mészaros R., Varga ., Gilanyi T. / J. Phys. Chemi. B, (2005). 109(28), 13538-13544.
Dai S., Tam K. C. //J. Phys. Chem. B, (2001). 105(44), 10759-10763. 1 7



neutron reflectometry,
setting and carrying out of the experiment on the study of
surfactant-polymer complexation in dense polymer brush system.
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