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Research groups:
Thin Liquid Films 

Colloidal Electrooptics

13 Chemists
5 Physicists
2 Biologists
1 Chemical Engineer
1 Mathematician
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2 professors 
3 associate professors 
6 post doctoral fellows
5 PhD students
2 researchers
1 MSc student
2 lab assistants

Long term research trend: (2010-2020)
DESIGN AND CHARACTERIZATION
OF FUNCTIONALIZED INTERFACES 

AND SOFT NANOSTRUCTURED MATERIALS



General research expertise:

• thin liquid films
• foams, emulsions and wetting phenomena 
• electroptics of colloid dispersions 
• design and investigation of various functionalized 
interfaces

• decorated micro- and nanoparticles
• studies of interaction, structure and dynamics of
complex fluids and soft nanostructured materials
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The specific topics recently investigated are:

Surface forces at fluid interfaces

Foam stability studies 

Specific studies of amphiphilic bilayers as in vitro model of

biological membranes

Wetting films and three-phase contact investigation

Electro-optics of colloid dispersions 

Design and characterization of functionalized interfaces
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Specific research instrumentation
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Specific research instrumentation

Home-made electrooptical device: 

changes in the optical properties of disperse systems under the action of electric field

information about electric, optical and geometric parameters of colloid particles

determination of the mean diameters, estimation of polydispersity
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Additional research instrumentation

PAT-1 with double-dosing capillary and contact angle module

Langmuir through KSV NIMA with SPM

SEM (JEOL 6390) with EDS (Oxford Inca Energy 350)

Pyris Diamond TG/DTA

HRTEM 

NMR
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Research interests related to MP1106 
Surface forces in wetting films, film tension and line tension of NBFs

Surfactants, phospholipids and proteins in solution, in thin liquid (foam, emulsion)
films and on liquid interfaces

TLFs formed from natural surfactants - individual phospholipids and lung surfactant
fractions, microbial surfactants: clarification of membrane–membrane interactions,
cell fusion, lung-surfactant properties and structure

Role of Inhibitory factors (plasma proteins, lyso- and unsaturated  phospholipids, free
fatty acids) on the activity of pulmonary surfactant (PS) and TLSPs

Protein/surfactant formulations, application in food industry

HMW block, grafted and star-like copolymers, polymer/surfactant interactions, 
formulations for targeted drug delivery and diagnostics

Design of colloids decorated with multilayer coatings of synthetic and biopolymers 
with fine tuning of the thickness and electrical properties of the films and optical
properties of the particles, application in drug delivery and water purification

Emulsifiers and demulsifiers, w/o emulsions, application in oil industry



Based on the correlation between the probability of NBF-onset and the respiratory 
maturity of neonates, the microscopic foam film is used as an in vitro model for 
the study of alveolar surface and stability. NBF can be applied for the diagnostics 
of alveolar surfactant insufficiency  (RDS) and for characterization and a  targeted 
choice of therapeutic lung surfactants (e.g. Curosurf, Infrasurf, Survanta).
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Some projects with industrial partners

Funding body Project
Oil company “Syncrude”, 
Canada

Stability of bitumen emulsions

Food company “Orafti”, 
Belgium

Properties and stability of foam, emulsion and 
wetting films from solutions of  Inulin-based 
surfactants

Pharmaceutical company 
“CHIESI”, Italy

Stability of Curosurf black films 

Chemical company 
“Champion Technologies”,
USA

Investigation of surfactants, applied as 
demulsifying agents in the oil industry

SME “Eco Aqua Pur”, 
Bulgaria

Demulsification formulations for  petroleum 
sludges



Topics for future projects:

Impact of Nanoparticles (NPs) on the adsorption layer and bulk

properties of complex biofluid systems

Functionalized nanoparticles from biocopatible polymers for

medical applications

Emulsifying and demulsifying  formulations for foam and    

emulsion systems – oil production, food industry
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Organizers:

Department of Interfaces and Colloids
Institute of Physical Chemistry
Bulgarian Academy of Sciences 

Department of Physical Chemistry 
Faculty of Chemistry

Sofia University
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Thank you 
for the attention!


