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ouR motto

theRe is no 
high-Quality 
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without 
a high-Quality 
R&d&i woRk.



gReetings fRom  
the depaRtment head
Pharmaceutical technology is one of the most dynamically developing fields of the pharmaceutical 
sciences. in our department extensive research (r) work is done so that we are able to connect 
with industrial developments (d) and innovations (i). every year, more than 10 Phd students take 
part in basic research, and we have a contact with domestic and international cooperating partners 
to work on common research projects. the results are published in leading prestigious journals. 
our work is helped by laboratories equipped with modern machinery and instruments. We design 
innovative compositions and develop up-to-date technologies not only for the pharmaceutical 
industry but also for the cosmetic- and food industries. At present, we have 4 patents. The new 
knowledge is continuously expanded over our educational program. I hope that this introductory 
brochure will arouse your interest and we can welcome you as a partner in our department.
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ReseaRch gRoup foR 

solid dosage foRms &  
dRug deliveRy systems
the team has experience in the research and development of various solid dosage forms and 

drug delivery systems. the focus of the research activity is the better understanding and in 
silico modelling of conventional single-unit or multiparticulate dosage forms (tablets, capsules, 
coated dosage forms) and development of new innovative dosage forms (bioadhesive free films, 
odt formulations, medicated chewing gums, siP technology etc.). Besides the conventional APis, 
intensive research is performed on the formulation of nanomaterials (titanate nanotubes, etc.) 
and macromolecular APis (proteins/peptides) into solid drug delivery systems. in industrial co-
operations the group undertakes Quality by design driven formula and process optimization of 
solid dosage forms in the field of pharmaceutical, nutraceutical or food industry. 

team membeRs:

géza Regdon jr. Phd 
associate professor – Team leader.

His specific research area is focused on the research and development of 
medicated free films, coated dosage forms and preparation of multiparticulate 
drug delivery systems with layering technology. He has special expertise in 
the field of thermoanalytics (DSC, TG, TG-MS).

tamás sovány Phd 
assistant lecturer

His research area is focused on studying the effect of drug-carrier interactions 
on the drug release from oral and implantable matrix systems, design of 
Experiment and Artificial Neural Network based process optimization and 
modelling of mechano- and physicochemical properties of solid dosage 
forms. He is familiar with the performance and evaluation of vibrational 
spectroscopic measurements (ft-ir, nir, raman) and microscopic image 
analysis (SEM, μCT).

katalin kRistó Phd 
assistant lecturer

Her specific research area is the formulation and bioavailability optimization 
of biotechnologically produced proteins and peptide-like APis. 
Development of intraoral dosage forms (bioadhesive free films and tablets, 
odt and dental formulations, chewing gums).
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„
There is no high-quality 

education without 

a high-quality 

R&D&I work.

instRuments & measuRement methods

analytical tests
our group provides full scale of particle characterization 
including: size and shape analysis with sieves and 
microscopy, measurements of powder rheology, 
determination of surface free energy (OCA), bulk 
and true density, moisture content, compressibility, 
compactibility and tablettability of materials. 
We also provide measurement for dosage form 
characterization such as testing of drug dissolution, 
measurement of mechanical and bioadhesive 
properties of free films, granules and tablets with 
self-developed texture analysing system, and testing 
and evaluation of the swelling force of conventional 
tablets and swelling matrices determination of minimal 
film forming temperature and other thermoanalytical 
characterisation.

instruments
■  strea 1 aeromatic fluid bed granulator and coater
■  freund cf-360 centrifugal granulator 
■  zuma semi-automatic capsule filler
■  procept 4m8 high-shear granulator (PAt compatible)
■  korsch ek0 instrumented eccentric tablet press
■  manesty m3 instrumented eccentric tablet press
■  Ronchi am8s instrumented rotary tablet press
■  dragex conventional dragee pan
■  procept 4m8 perforated drum coater (PAt compatible)
■  blisterboy blistering machine



ReseaRch gRoup foR 

liQuid & semi-solid  
dosage foRms & dRug 
caRRieR systems
the focus of the research activity of the team is to develop drug carrier systems for dermal, 

transdermal, ocular and periodontal applications. Besides the considerable experience 
in the research and development of various conventional liquid and semisolid dosage forms 
(solutions, suspensions, emulsions, creams and gels), intensive research is performed on the 
formulation of modern drug delivery systems such as lyotropic liquid crystals, nanoemulsions, 
solid lipid nanoparticles and biocompatible bioadhesive polymer based drug delivery systems. 
the instruments enable us to investigate the drug diffusion and penetration through different 
synthetic and biological membranes and to characterise the structural properties and rheological 
parameters of the formulations.

team membeRs:

erzsébet csányi Phd 
associate professor – Team leader.

Her specific research area is the development and biopharmaceutical 
investigation of dermal and transdermal systems. Her main topics are the 
characterisation of drug/vehicle-skin interaction and the modification of drug 
penetration through the skin layers.

szilvia beRkó Phd  
assistant professor

Her research area is the development of semisolid dosage forms, especially 
lipid nanocarrier systems (solid lipid nanoparticles, nanostructured lipid 
carriers). Another field is the modification of drug penetration through 
the skin in different ways such as using chemical penetration enhancers, 
electroporation technique or drug carrier systems and their combinations.

mária Budai SzűcS Phd  
assistant lecturer

Her specific research area is the formulation and investigation of mucoadhesive 
dosage forms in order to increase the bioavailability of mucosal dosage forms. 
Her main areas are ocular drug deliveries. she deals with stimuli responsive 
polymers and examines their applicability in ophthalmic formulations using 
rheological, mucoadhesion and drug release measurements.
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measuRement methods
there are various methods for the 
testing of topical dosage forms 
among the services provided by the 
research group. the team provides 
rheological measurements of semisolid 
and liquid preparations and investigation 
of mucoadhesion properties. there is a 
possibility for in vivo testing of the water content 
of the stratum corneum, the trans-epidermal water 
loss, in vitro drug diffusion through synthetic membranes, 
ex vivo drug penetration through heat-separated human 
epidermis, animal skin and amniotic membrane and also 
in vivo skin penetration through living animal skin by the 
modified skinfold chamber model. The characterization of 
skin structure and drug penetration with RAMAN and FT-IR 
spectroscopy is also possible.

instruments 
■  hielscher up 200s „high shear” ultrasonic homogenizer 
■  anton paar physica mcR 101 rheometer
■  courage-khazaka mpa 9 multiprobe adapter system 

with CM 825corneometer and tm 300 tewameter
■  hanson sR 8 Plus drug dissolution tester
■  hanson micRoetteplustm topical and transdermal 

Diffusion Cell System

„
There is no high-quality 

education without 

a high-quality 

R&D&I work.



ReseaRch gRoup foR 

solubility impRovement  
of pooRly soluble dRugs

the improvement of bioavailability of 
water insoluble drugs is a key issue of 

the recent pharmaceutical developments. 
our team has special expertise in the 
research and development of formulations 
improving solubility by cyclodextrin inclusion 
complexation, solid solutions and solid 
dispersions with water soluble additives and 
amorphization. We have also much experience 
in the field of crystallization, spray-drying and 
lyophilization. the other topic of our research 
group is polymorph screening of APi and 
relative stability investigations of polymorphs 
by variable Humidity and temperature XrPd. 
in industrial co-operations we undertake 
formulations of ophthalmic preparations, 
injections, structure examinations (DSC, 
dtg, ft-ir, XrPd), polymorph screening and 
relative stability investigations of polymorphs.

team membeRs:

zoltán aigneR Phd 
associate professor

Team leader. His specific research area is focusing on the 
improvement of bioavailability of water insoluble drug 
materials both in case of solid and liquid dosage forms 
(injections and ophthalmic preparations).

péter láng 
assistant lecturer

His research area is focused partially on the research of 
solubility improvement of poorly-soluble drugs by different 
additives and polymorph screening methods and relative 
stability investigations of polymorphs.
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measuRement methods
the research group provides services for the 
formulation of sterile/aseptic preparations, the 
development of protocols for the solubility 
improvement of various APis.
the full characterisation of the physicochemical 
proper ties, polymorph screening and 
compatibility testing of drugs and drug 
candidates are a l so prov ided.  the 
applied measurement methods include 
crystallographic and structure analysis 
with hot-humidity XrPd, ft-ir and raman, 
characterisation of thermal behaviour with 
DSC and TG, pKa and logP and solubility 
measurements, and determination of 
resorption parameters with in vitro membrane 
diffusion tests.

instruments
■  schmizo crystallization reactors with 

refrigerated circulators using Julabo 
thermostat

■  büchi 191-b spray dryer
■  binder vacuum drying chamber
■  scanvac coolsafe lyophylizer
■  dataphysics oca 20 optical contact 

angle measurement apparatus
■  pharmatest drug dissolution tester
■  metrohm automatic titrator



ReseaRch gRoup foR 

nanotechnology
n anotechnology underwent an enormous improvement in the past decades. therefore the 

main focus of our research work is the application of different preparation methods for particle 
size reduction (top down, bottom-up) and research and development of micro- and nanoparticle 
based drug delivery systems (DDS). In the field of nanomedicine, the development of nanocrystals 
and amorphous nanoparticles is important to improve drug solubility and nanosized drug delivery 
systems are relevant for target therapy (liposomes, niosomes, nanocomposites, etc.). our special 
interest is turned to drug delivery across artificial and biological barriers containing in vitro, ex vivo 
and in vivo permeability studies and investigation of different systems/dosage forms with micro- 
and nanoparticles (liquid, semi-solid, solid), the use of alternative administration routes (intranasal 
and pulmonary) to reach the blood circulation and to target the brain.

team membeRs:

prof. piroska szabó-Révész dsc 
full professor – Head of the Department and Team leader.

Her specific research field is the characterization of active agents by solid-
phase analysis, solubility, permeability, stability and development of dds with 
micro- and nanomaterials for administration by alternative routes.
she is an expert in the melt crystallization/technology applying dropping 
method.

Rita ambRus Phd 
assistant professor

The special field of her research interest is particle engineering containing 
nano- and microcrystal preparation applying different kinds of integration 
and disintegration procedures in the cases of poorly water soluble drugs, 
formulation of nasal and dry powder inhaler (dPi) systems. she has experience 
with DSC, XRPD, FTIR measurements, PSA and SEM techniques and in silico 
and in vitro studies.

10



pRefoRmulation/foRmulation
We are developing protocols for nasal and 
pulmonary formulations using dif ferent 
technologies and investigation methods to 
formulate products suitable for scaling-up. 
We also have protocol for the production 
of Pegylated and non-Pegylated liposome 
formulations for cell targeting. We are looking 
for the innovative processes and compositions 
therefore we also investigate the patent 
background of the topic. 

instruments 
■  Retsch pm 100 planetary ball mill for  

dry milling procedure
■  high pressure homogenizer
■  hielscher up 200s „high shear” ultrasonic 

homogenizer
■  büchi 191-b spray dryer
■  aglient Rp-hplc system
■  malvern mastersizer apparatus
■  andersen cascade impactor for aerodynamic 

characterization 
■   side-bi-side horizontal diffusion cell

peter sipos Phd 
assistant professor

His key research activity is the development of APi containing micro- and 
nanoparticles for sustained, controlled and targeted release drug delivery 
(liposome, niosome). He has experience with factorial design based 
formulations and with structural analysis raman, ftir, nir measurements and 
HPLC, DSC, PSA techniques, ex vivo, in vivo studies.
 
 
orsolya JóJáRt-laczkovich Phd 
assistant lecturer

Her main scientific field is the pharmaceutical technological amorphization 
of active and auxiliary agents and the investigation of amorphous form with 
different solid state investigation methods. Additionally, her research area is 
conventional liposomes as carrier systems in nanotechnology.



instRuments foR  
advanced analysis
THE DEPARTMENT HAS INSTRuMENTS FOR THE ADvANCED ANALySIS OF THE 
PHySICOCHEMICAL PROPERTIES OF APIS, STRuCTuRE OR PARTICLE-PARTICLE INTERACTIONS 
IN DOSAGE FORMS AND DRuG DELIvERy SySTEMS. 

the thermal behaviour of materials may be investigated with a mettler-toledo tga/
dsc1 system and the analysis of the gases produced is carried out with a pfeiffer mass 

spectrometer. the main performance characteristics include: temperature range from room 
temperature to 1100°C; heating rate: 0.01-50°K/min). The DSC stand-alone system works in the 
temperature range: -60 – 450 °C and is suitable for a modulated program too.

the ms system applies multiple ion detection in min. 128 channels with long-lasting double 
filament in a mass range of 1 – 300 amu. It has a low detection value (<1ppm) and transfer line 
temperatures up to 350°C.

The inclusion of TG, DSC and MS data is possible in a uniform coordinate system.

the instruments for vibration spectroscopy provide a wide range of possibilities for analysing 
data from the fields of solid materials (tablets, coated tablets, capsules, powders, crystals, 
pulverized materials etc.), semisolid materials (ointments, creams, pastes, foams, etc.), liquid 
materials (solutions, emulsions, suspensions, oils, etc.), food products (fruits, honey, etc.), pieces 
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such as paintings, textiles. Amongst others, the 
instruments may be applied for determination 
of active materials, investigation of stability and 
aging and determination of moisture content, 
evaporation kinetic, fat and oil content etc. in the 
fields of pharmaceutical, nutraceutical or food 
industry, agriculture and forensic science.

our thermo scientific avatar 330 ft-iR 
apparatus provides excellent qualitative and 
quantitative information in the 400 – 4000 cm-1 
spectral range, with the help of its transmission 
(for powders), diffuse reflectance (for powders and 
tablets) or HAtr measurement module (for liquids, 
semisolid preparations or films).

the thermo scientific antaris ii ft-niR 
analyzer is instrumented with transmission (for 
the investigation of liquid and semisolid systems), 
tablet transmission (for the investigation of solid 
dosage forms), spinner (for the measurement 
of powders and particulate materials) modules 
and with a fibre optic probe, which enables the 
analysis of materials without the opening of the 
primary packaging. the spectral range of the 
spectrometer is 12000 – 3800 cm-1 (833 – 2630 
nm), the resolution is 4 cm-1.

our Thermo Scientific dXR dispersive Raman 
microscope is instrumented with 532 and 780 nm lasers, a fibre optic probe and with an Olympus 
microscope and video camera for the characterization and identification of small particles, and 
chemical mapping characterization of surface areas and subsurfaces of various samples and 
dosage forms. the distribution of elements within the sample is supported with x-y area maps and 
x-z maps. The spectroscope provides high-resolution depth profiling and subsurface analysis on 
transparent and semi opaque samples. excellent for characterizing coatings, multi-layer laminates, 
thin films, inclusions and subsurface defects (1 µm x-y spatial resolution and 2 µm depth resolution) 
and is instrumented with a hot stage (-190°C +600°C) for the investigation of the thermal stress on 
the structure of the studied materials.

our X-ray analytical instrument group contains a bruker d8 advance powder X-ray and a philips 
minipal pw 4025 energy dispersion X-ray spectrometer apparatus. 

the bruker d8 advance powder X-ray  apparatus may be used for the identification of materials, 
determination of crystal structure, investigation of amorphous and crystalline mixtures, polymorph 
screening. As a speciality, it is instrumented with an MRI Basic hot-humidity chamber with ANS-
sycoshot combined humidity and temperature controller and vÅntec-1 detector. the maximum 
2-theta range simultaneously provides 12 degree in-situ measuring possibility under the following 
conditions: 25 – 50°C/95% RH, 50 – 90°C/temperature dependent RH and until max 200°C without 
the controlling of the humidity. 

the philips minipal pw 4025 energy dispersion X-ray spectrometer may be used for elemental 
analysis (na-U), homogeneity and/or impurity investigation and contents determination of solid, 
semisolid or liquid dosage forms, herbal extracts, foods, or in the field of forensic science. 
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industRial paRtneRs
■ gedeon RichteR Plc.
■ egis phaRmaceuticals Plc.
■ sanofi Plc.
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■ béRes phaRmaceuticals Plc.
■ pannonphaRma Ltd.
■ extRactum phaRma Ltd.

■ meditop Ltd.
■ osmotica phaRmaceuticals Ltd.
■ nangenex Ltd.
■ goodwill phaRma Ltd.
■ healthpoRt plus Ltd.
■ evonik industRies Ag
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