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Greeting

On behalf of the Organizing Committ ee I am pleased to welcome you 
among the participants of the 12th Central European Symposium on 
Pharmaceutical Technology and Regulatory Aff airs held in Hungary 
second time.

The conference series started in 1995 under the patronage of EUFEPS 
and the goal of the founders was to give a platform for colleagues from 
the Central European region working on the fi eld of pharmaceutical 
technology in the industry, universities or academic institutes. In the 
past conferences the original goals were extended, and the conference 
topics covered also pharmaceutical biotechnology or as in this confer-
ence, the regulatory aspects of drug development and manufacturing.

This scientifi c forum traditionally gathers colleagues from all over 
Europe but especially from the Central- and Eastern-European region 
and serves as a strong and stable background for permanent dialogue 
between pharmacists and other scientists working in the fi elds of phar-
maceutical R&D or manufacturing.

The conference provides the possibility for the participants to present 
their results, discuss the new developments and the future directions of the pharmaceutical technology 
and manufacturing.

It off ers a good opportunity to promote scientifi c achievements for talented young pharmacists, initi-
ate common research projects, and fostering the application of the results of new approaches for the ac-
celerated development and introduction of safer and more eff ective medicines.

I am pleased that we have 250 colleagues registered for this symposium. The program contains 10 
plenary and keynote lectures, 25 verbal and 152 poster presentations.

Looking forward to seeing you in Szeged and having a fruitful and vivid conference!

Assoc. Prof. Ildiko Csoka
President of the 12th Central European Symposium 

on Pharmaceutical Technology and Regulatory Aff airs
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nounced thixotropy. Although levan is known for 
self-assembling in compact globules, these struc-
tures managed to retain suffi  cient fl exibility and 
successfully complement both the matrix-type (in 
case of anionic mixed emulsifi er) and lamellar liq-
uid crystalline-type colloidal structure (generated 
by the non-ionic emulsifi er). Apart from compara-
tive analysis of the fl ow curves, fi ne time-depen-
dant changes in hysteresis values successfully re-
vealed a deeper impact of levan addition.

CONSLUSION: Increase in levan concentra-
tions does not result in linear changes of key rheo-
logical parameters, which implies that even the 
lower amounts may successfully tailor pharma-
ceutical formulations.

REFERENCES:
1.  Osman A. et al. Carbohydr. Polym. 165, 61-70 

(2017)
2.  Oner E.T. et al. Biotechnol. Adv. 34, 827-844 

(2016)

P6/2 
Halloysite-functionalized chitosan fi lms for 

local delivery of antibiotics

ČALIJA, B.1, KRAJIŠNIK, D.1, MILAŠINOVIĆ, 
N.2, DAKOVIĆ, A.3, TRIFKOVIĆ, K.4, SAVIĆ, 

S .1, JELA MILIĆ, J .1 

1University of Belgrade - Faculty of Pharmacy, Department of 
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2University of Criminalistic and Police Studies, Department of 

Forensics, Belgrade, Serbia;
3Institute for the Technology of Nuclear and Other Mineral Raw 
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4University of Belgrade - Faculty of Technology and Metallurgy, 

Department of Chemical Engineering, Belgrade, Serbia

INTRODUCTION: Polymeric fi lms as drug carri-
ers should exhibit biocompatibility, suffi  cient drug 
loading, fl exibility, stability, target residence time, 
and adequate drug dissolution rate. These func-
tional properties could be improved by the addi-
tion of minerals, such as clays [1]. Among them, 
halloysite nanotubes (HNTs) are particularly at-
tractive, owing to their biocompatibility, specifi c 
nanotubular structure and excellent dispersibility 
in solutions of polymers. The objective of this 
work was to investigate the infl uence of HNTs on 
chitosan fi lm properties relevant for local delivery 
of antibiotics.

MATERIALS AND METHODS: Chitosan and 
chitosan-HNTs composite fi lms were prepared by 

casting and solvent evaporation technique. Brief-
ly, required amount of HNTs was dispersed in 
1.5% (w/w) chitosan (MW 253.7 ± 7.8 kDa; deacet-
ylation degree >85%) and 0.5% (w/w) tetracycline 
hydrochloride (TH) solution (chitosan/HNTs ratio 
= 3/1). The dispersion was casted into acrylic 
molds and dried at room temperature. Obtained 
fi lms were cut into 25 x 25 mm pieces, subjected to 
mass and thickness determination, FT-IR, me-
chanical, and thermal analysis, and in vitro drug 
release studies. For comparison, chitosan fi lms 
were prepared by following the same procedure 
without addition of HNTs.

RESULTS AND DISCUSSION: TH-loaded 
composite fi lms were 89.12 ± 6.83 μm thick while 
their mass was 76.70 ± 3.29 mg. The addition of 
HNTs caused decrease of elongation at break from 
60.94 ± 5.05 % to 21.65 ± 2.65 % and increase of me-
chanical resistance, that was tensile strength from 
24.66 ± 2.56 MPa to 134.8 ± 13.21 MPa and elastic 
modulus from 40.45 ± 2.16 MPa to 633.79 ± 128.37 
MPa, as a result of interactions between HNTs and 
chitosan confi rmed by FT-IR analysis. DTA and 
TG studies revealed increased thermal stability of 
the composite fi lms in comparison to the chitosan 
fi lms. The composite fi lms exhibited more sus-
tained release than chitosan fi lms, with t50% < 5,5 
h (t90% > 8 h) and t50% < 2 h (t90% > 8 h) in phos-
phate buff ers 5.8 and 7.4, respectively. The ob-
served infl uence of pH on TH release from the 
composite fi lms could be ascribed to pH-sensitive 
interaction between HNTs and chitosan.

CONSLUSION: Halloysite-functionalized chi-
tosan fi lms demonstrated bett er potential for local 
delivery of antibiotics in comparison to chitosan 
fi lms owing to the improved thermal stability, me-
chanical and drug-release properties.

REFERENCES:
1.  Kotal M. et al. Prog. Polym. Sci. 51, 127-187 

(2015)
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Investigation of DPPH radical scavenging 

ability of diff erent antioxidants incorporated 
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INTRODUCTION: The SWOP (SWitch-Oil-
Phase) emulsions are oil-in-water emulsions 
which are characterized by fast inversion into wa-
ter-in-oil emulsions during application on the skin 
and consequent formation of a water-resistance 
layer over the skin [1]. Flavonoids quercetin (QUE) 
and dihydroquercetin (DHQ), as well as 
β-carotene (βC) are used in cosmetics as antioxi-
dants. Additionally, these compounds show pro-
tective eff ects against ultraviolet radiation. There-
fore, their incorporation into SWOP emulsion 
could result in a new waterproof sun protection 
product. The aim of this study was to prepare 
SWOP emulsion with 0.5% QUE (SQUE), 0.5% 
DHQ (SDHQ) and with combination of 0.5% DHQ 
and 0.2% βC (SDHQβC), and to evaluate DPPH 
(2,2-diphenyl-1-picrylhydrazyl) radical scavenging 
ability of incorporated antioxidants in comparison 
to the pure compounds.

MATERIALS AND METHODS: For this pur-
pose, in vitro colorimetric DPPH assay was used 
[2, 3]. Results were expressed as the concentra-
tions of antioxidants that scavenged 50% DPPH 
radicals, and analysed by one-way ANOVA, fol-
lowed by Tukey’s post hoc test (p=0.05).

RESULTS: QUE and DHQ incorporated into 
SWOP emulsion exhibited strong anti-DPPH ac-
tivity, without signifi cant statistical diff erence 
compared to the pure compounds. The SC50 val-
ues of incorporated and pure QUE were 3.48±0.10 
and 3.37±0.03 μg/mL, respectively. The SC50 val-
ues of DHQ incorporated in SDHQ and SDHQβC, 
and of pure DHQ were 5.36±0.27, 5.06±0.14 and 
5.02±0.10 μg/mL, respectively. Neither incorporat-
ed nor pure βC showed anti-DPPH activity at test-
ed concentrations (0.40-8.00 μg/mL). The SC50 val-
ues of tested SWOP emulsions, i.e. SQUE, SDHQ 
and SDHQßC were 0.70±0.02, 1.07±0.05, 1.01±0.03 
mg/mL, respectively.

CONCLUSION: QUE and DHQ incorporated 
into SWOP emulsion retain their strong anti-
DPPH activity, i.e. investigated SWOP emulsion is 
a suitable vehicle/base for the tested fl avonoids. 
On the other hand, although known for its antiox-
idant activity, βC showed no anti-DPPH activity, 
which is in agreement with fi ndings of some other 
authors [4]. Therefore, DPPH assay is not suitable 
for the testing of antioxidant activity of βC incor-
porated into SWOP emulsion.

REFERENCES:
1.  Beuché M. et al. EP1917954 A1 (2008)
2.  Cuendet M. et al. Helv Chim Acta. 80, 

11441152 (1997)

3.  Casagrande R. et al. Int J Pharm. 328, 183–190 
(2007)

4.  Müller L. et al. Food Chem. 129, 139-148 
(2011)
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Adapalene loaded alkyl polyglucoside based 
topical microemulsions – in vitro drug release

BUBIC PAJIC, N.1, NIKOLIC, I .2, DOBRICIC, 
V.3, SAVIC, S.2 

1Department of Pharmaceutical Technology and Cosmetology, 
Banja Luka, Bosnia and Herzegovina;

2Department of Pharmaceutical Technology and Cosmetology, 
Belgrade, Serbia;

3Department of Pharmaceutical Chemistry, Belgrade, Serbia

INTRODUCTION: In order to enhance dermal 
availability of the anti-acne drug adapalene (ADA) 
into target areas, microemulsion (ME) formulation 
appeared to be a promising tool [1]. The aim of 
this study was to evaluate the composition infl u-
ence of previously formulated MEs [2, 3] based on 
naturally occurring nonionic surfactants - alkyl 
polyglucosides, on in vitro release of ADA.

MATERIALS AND METHODS: For the prepa-
ration of MEs, oil (propylene glycol monocapry-
late, glycerol monocaprylate or glycerol monocap-
rylocaprate) was added to the mixture of surfac-
tant (decyl glucoside or caprylyl/capryl glucoside) 
and cosurfactant (propylene glycol) and mixed for 
15 min. Then, proper amount of water was added 
and mixed for another 15 min. ADA (0.1% w/w) 
was dissolved in previously prepared MEs. pH, 
conductivity and viscosity of all MEs were mea-
sured. The microstructure of the selected vehicles 
was assessed by using electrical conductivity mea-
surements and diff erential scanning calorimetry 
in cooling mode. In vitro drug release studies 
were conducted using Franz Diff usion cells.

RESULTS: All MEs were transparent, low-vis-
cous (26.81-42.18 mPa*s) colorless liquids. In order 
to be dermatologically acceptable, measured pH 
values (above 8) had to be adjusted. According to 
the electrical conductivity and DSC measure-
ments, bicontinuous microstructure was assigned 
to each ME. In vitro drug release profi les exhibit-
ed slow release rates during the fi rst 1-2 hours and 
the last 4 hours. The type of surfactant seemed to 
play an important role, since ADA release from 
ME based on caprylyl/capryl glucoside was lower 
than from the sample based on decyl glucoside. 
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