T
..: WMy

=5 =g .-
i J = :
i - 1 -
- - 1 -
. R | s
- L ;
-
3 .- T
]
- .
| | b,

'.'11..: Foid
— ¥ .ll.l."..-.n-llfn

A Fhai i _:i:;f'.-":iirll

THERMODYNAMICS 2011

31 August - 3 September 2011 | Athens, Greece

Final Program

WWW.THERMODYNAMICSZ201l.0RG



Thermodynamics 2011 Conference Final Program

BS.

B6.

"Thermodynamic properties of 2,5-Dimethyl furan + 1-  Butanol, + 2-Butanol, or + 1-Hexanol binary
mixtures ",

L. Negadi', L.K. Zaitri*, I. Mokbel® and J. Ahlers®

University Abou Bekr Belkaid of Tlemcen, Algeria, ’CNRS-UMR 5180, Université Claude Bernard - Lyon
|, France, °DDBST GmbH, Germany

"Vapor-Liquid Equilibria of binary and ternary mixtu res containing 1l-butanol, iso-octane and
benzene at T=313.15K ",

L. Negadi', S. Ghellai*, A. Belabbaci®, R.M. Villamanan?, A.A. Kaci® and M.A. Villamanan®

University Abou Bekr Belkaid of Tlemcen, Algeria, Universidad de Valladolid, Spain, %Université des
Sciences et de la Technologie Houari Boumédiéne, Algeria

Pharmaceuticals

P1.*

P2.

P3.

P4.

P5.

P6.

P7.

"Thermodynamics of Pharmaceuticals: Prediction of so lubility in pure and mixed solvents with
PC-SAFT",

T. Spyriouni™?, X. Krokidis* and I.G. Economou??

'Scienomics SARL, France, °National Center for Scientific Research “Demokritos”, Greece, *The
Petroleum Institute, UAE

"Solubility of flavonoids in pure and mixed solvents
O. Ferreira and S.P. Pinho

Instituto Politécnico de Braganga, Portugal

"Microcalorimetric determination of growth rate cons tant and mean generation time of
Coagulase-Negative Staphylococcus species ",

N. Lago', J.L. Legido?, I. Arias', L.M. Casas” and C. Vazquez Gémez"

'Complejo Hospitalario Universitario de Vigo, Spain, 2Universidade de Vigo, Spain
"Phase diagram of pharmaceutical binary systems ",
F. Djellouli!, K. Khimeche'? and A. Dahmani*

'USTHB, Algérie, “Ecole Militaire Polytechnique, Algérie

"Vapor pressure and vapor liquid equilibria of binar y mixtures composed by 2-methoxyethanol, 1-
methoxy-2-propanol, water and 2-butanone ",

A. Bejarano’, A.G. Reveco®, L.J. Poveda® and J.C. de la Fuente®®

'Universidad Técnica Federico Santa Maria, Chile, “Pontificia Universidad Catélica de Chile, Chile,

3Centro Regional de Estudios en Alimentos Saludables, Chile

"The thermodynamic properties of phase transitions o f the 1-bromoperfluorooktane (artficiel
blood substitute) ",

A.l. Druzhinina, C.A. Aitkeeva and R.M. Varushchenko

Moscow State University, Russia

"Determination of several non-steroidal anti-inflamm atory drugs in food samples by high
performance liquid chromatography-mass spectrometry
J. Kim, J. Lee, K. Chae, J. Kim, S. Cho, K. Han, I. Hwang, S. Park, J. Lee and S. Park

National Institute of Food and Drug Safety Evaluation, South Korea

Aqueous systems and electrolytes

Al*

"Influence of different solutes on the swelling beha vior of hydrogels ",
D. Althans, K.O. Langenbach and S. Enders
TU Berlin, Germany

20


simaopinho
Highlight


dember 2()
g 11, Athens Gl

ubility of phannuccuzi¢ |
eme was based gy [}z
regression nl'pan,mm,

Roiee] )
Ivents. i.e.. 3 h_\druphjh
nonstrated thgg follnm‘n‘
ility of pharnmccuticah'

L):
302, 331 - 337 (2011)

31 August - 3 September 2011, Athens, Greece

amics 2011

Selubility of Flavonoids in Pure and Mixed Solvents
Olga Ferreira, Simao P. Pinho
| SRE ~ Laboratory of Separation and Reaction Engineering, Departamento de Tecnologia
Quimica ¢ Biologica, Instituto Politécnico de Braganga, Campus de Santa Apolénia,
Apartado 1134, 5301-837 Braganca. Portugal

Corresponding author e-mail; spinho(@ipb.pt

| Introduction

Flavonoids are recciving considerable attention due to their important biological and
gurmacological properties [1]. In particular, the systematic study of their solubility in liquid
wivents is being presented in the literature [2-8] to support the design of extraction, precipitation
w envstallization processes. These compounds have a complex structure with a variety of
fuctional groups that makes them difficult to represent by traditional thermodynamic models.

Ihis work is divided in two parts. In the experimental section. new solubility data is presented
W hesperetin in several pure and mixed solvents at different temperatures. The shake-flask
wethod is applied, followed by quantitative analysis.

Concerming the thermodynamic modelling section, it presents the results obtained using the
ARIL-SAC model [9.10]. in combination with the reference solvent approach (RSA) [11,12], to
dsicribe the solid-liquid equilibrium of several flavonoids in pure and mixed solvents. The NRTL-
SAC model represents molecules by conceptual segments: hydrophobic, polar attractive or
fipulsive and hydrophilic. For each solute, four parameters are calculated using experimental
Wiibility data in a selected set of solvents that should, preferably, cover a wide range of molecular
wieructions. Additionally. the application of the RSA approach avoids the knowledge of the
Wermal properties that are often unknown for flavonoids. Finally, the excess solubility approach
lE.S,\) [13-15] with one parameter correlative model is also applied to describe the solubility in
fiked solvents,

L Experimental section

'l?lc analytical gravimetric method combined with UV analysis were the experimental
'“hﬂ}qucs chosen to perform the measurements, as described in detail elsewhere [16]. New
""ui?llll}"dala for hesperetin is presented both in pure solvents (acetonitrile, MTBE and DMSO)
ﬁd‘tm mixed solvents (water/methanol, water/acetone). in the temperature range between 25 and

3 Thnrmodynamic modeling
The NRTL-SAC model showed to be an appropriate tool to represent the solubility of some
',:li’fficn!atl\'u flavonoids in pure solvents suggesting its ability to predict solubility in pure
YEnis not considered during the correlation procedure. A summary of the correlation and
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prediction results is presented on Figures 1 and 2. respectively. for a selected group of flavongjge
and selvents. For apigenin and genistein. the NRTL-SAC model was combined with the RSA
methodology.

For mixed solvents difficulties are found. particularly, for systems presenting a solubilipy
maximum. The excess solubility approach with one parameter correlative model allowed gy
improved description of those ternary mixtures (luteolin in water/ethanol: quercetin
water/methanol or water/ethanol: apigenin in water/ethanol). An average absolute deviation gf
23% was obtained though improvements are needed for the description of the solubility change
with temperature, b
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Figure 1. Experimental data [2-8, this work] versus  Figure 2. Experimental data [2-8. this work] versu
NRTL-SAC correlation results for the solubility of NRTL-SAC predictions for the solubility of

flavonoids in pure solvents. flavonoids in pure and mixed solvents.

4. Conclusion

New solubility data of hesperetin in the temperature range between 25 and 40 °C was
measured in several pure and mixed solvents,

Even if some outliers can be found. NRTL-SAC predicts the solubility changing with the
solvent type. Combining NRTL-SAC with RSA results improved, and for substances with
unknown melting properties its usefulness was shown,

Excess solubility approach with one parameter correlative model allowed a much better
description of the solubility in mixed solvents.
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