
DDeessccrriippttiioonn

Novel biogenic surface�active substances of microbial origin
(biosurfactants), which can be stabilizers for the biocompati�
ble nanoparticles, are proposed. Synthesis of the particles
involves a new method of particle surface modification with
the biosurfactants and biopolymer. 

The bacterial strain PS was identified as the most efficient pro�
ducer of extracellular surface�active substances which repre�
sent a unique natural composition of a biosurfactant (two
types of rhamnolipids) and a biopolymer (polysaccharide of
alginate nature) is used for biosurfactant obtaining. The pro�
posed microbial surfactants are active at a broad range of
temperatures, pH, and high concentration of salts.  Both these
substances decreased considerably surface and interfacial
tension of aqueous solutions and water�oil dispersions to
29.0 and 0.01�0.07 mN/m, respectively. The microbial surfac�
tants are active at a broad range of temperatures, pH, and
high concentration of salts. Stable aqueous colloid solution of
super�paramagnetic (Fe3O4) nanoparticles was obtained for
functionalizing their surface with specific biosurfactants of
strain PS. Such approach will facilitate the production of such
complexes without synthetic surfactants. 

For application in biomedicine, the surface of magnetic, gold
or polymeric nanoparticles must be coated with materials,
which make the nanoparticles biocompatible and increase
their stability in blood, intra� and extra�cellular media. Such
coatings contain functional groups (hydroxyl�, carboxyl�, etc.),
which are necessary for binding the nanoparticles with target
biomolecules in blood stream or in specific cells.

IInnnnoovvaattiivvee  AAssppeecctt  aanndd  MMaaiinn  AAddvvaannttaaggeess

The microbial surfactants, as compared to their synthetic ana�
logues, are biodegradable and non�toxic. Such properties of
biosurfactants promote creation of new effective biocompati�
ble magnetic, gold or polymeric nanoparticles.

AArreeaass  ooff  AApppplliiccaattiioonn

The developed nanoparticles will be applied in biology, bio�
medical diagnostics and treatment, pharmacy including devel�
opment of novel drug delivery systems in living organism.

SSttaaggee  ooff  DDeevveellooppmmeenntt

Development phase – laboratory tested 
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LLIIFFEE SSCCIIEENNCCEESS • BBIIOOLLOOGGIICCAALL MMAATTEERRIIAALLSS

BBIIOOCCOOMMPPAATTIIBBLLEE  SSUURRFFAACCEE��AACCTTIIVVEE  GGLLYYCCOOLLIIPPIIDDSS  
FFOORR  CCOOAATTIINNGG  SSUUPPEERR��PPAARRAAMMAAGGNNEETTIICC  NNAANNOOPPAARRTTIICCLLEESS

Pic.1. Composition of glycolipid (1) and biopolymer (2) for mod�
ification of nanoparticles


