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Introduction & Achievements

Resear ch group: Analytical Chemistry and Phar maceutical Technology
- Situated in Faculty Medicine/Pharmacy; in Pharmaceutical Institute

- Other ZAP members. J. Smeyers-Verbeke (Head) and J. Plaizier-
Vercammen

- Collaboration projects with J& J (method devel opment: impurity
profiles/chiral separations); bilateral projects with China, ULg and Vietnam,
UCL (herbal fingerprints); virology (Prof. B. Rombaut) and engineers
(Desmet, Deconinck: miniaturization of separation techniques)

- Involved in EU- TRACE project: food traceability (data handling)

Industrial & Academic Achievements
- Promoter of 15 PhD thesis; at the moment 8 ongoing

- Author or co-author of 6 chapters, about 200 peer-reviewed and 20 not peer-
reviewed papers




Core research activities

¥ Separation techniques

¥ Chiral separations

¥ Impurity profiling

¥ Miniaturization: Capillary electro-
chromatography, (monolith) capillary columns

¥ Fingerprinting of herbal extracts

¥ Data handling (chemometrics)
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Core research activities
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¥OQuality assessment

YOQuantitative properties: modeling activity as f(fingerprint) +
identify responsible peaks




Core research activities

¥In silico models (QSAR) built to model and
predict properties of (potential) pharmaceuticals

¥Properties (activities)
¥Hydrophobicity (logP)
¥Membrane passage
¥Gastro-intestinal absorption
¥Blood-Brain Barrier

¥Activities (Anti-oxidant, cytotoxic, antibacterial, interaction with
enzymes, E )




¥In vivo

¥In vitro

P Excised tissue and cultivated cells (CaCO-2)
PArtificial membranes
bChromatographic techniques

¥In silico /! modelling

Property = f(molecular descriptors)




Experimental Theoretical

Experimentally determined

e.g. Log P (Shake-Flask) Calculated in silico

e.g. Structural descriptors

e.g. Chromatographic retention

Thousands are described




Chromatographic approach: MLC

MLC: micellar liquid
chromatography

Allows to measure with one set of
conditions molecules from a broad

log P range

—FastMtConmonotithic columns:

less than 10 min for most
hydrophobic compounds

Correlation with CACO-2,
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In silico: Quantitative structure-activity
relationships

e Chemometrics
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In silico: Quantitative structure-activity
relationships

Techniques

. Stepwise MLR
. PCR

. PLS

. UVE-PLS

. O-PLS

>

Training set

|

|

|

|

X, Xo Xa X, X:E X!
1 N2 N3 N4 AB= " Y\m

= ¢

Predicty for new molecules ' =~~~ .

e ¢ LN NV Ny

- Different modelling techniques possible

- Different complexities of a given type of models possible




Selection of best model

Training vs. Test sets

Training set

¥Model building

I Measure model fit to data

Test set

¥Model validation

I Measure model®
predictive power

Final model: Good fit, good predictive properties, no reference
method (in vivo; in vitro) required; faster than reference method




Collaboration opportunities & Contact

Collaboration opportunities

Preferably at research level: leading to publications for our Ph.D.
students

Contact information
Yvan Vander Heyden

VUB - FABI
Laarbeeklaan, 103 B-1090
Brussels Belgium

Tel:+32(2)4774734

Fax:+32(2)4774735

e-mail: yvanvdh@vub.ac.be or Yvan.Vander.Heyden@vub.ac.be
http://www.vub.ac.be/fabi/




