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Introduction & Achievements

Research group: Analytical Chemistry and Pharmaceutical 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 development: 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)

Industr ial &  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 r esearch act ivit ies
Rational use of new techniques

in pharmaceutical analysis

¥ Separation techniques
¥ Chiral separat ions
¥ I m purity profiling
¥ Miniatur izat ion:  Capillary elect ro-

chrom atography, (m onolith)  capillary colum ns
¥ Fingerprint ing of herbal ext racts

¥ Data handling (chemometrics)



Select o r

Core research activities
Chiral separations

CHROMATOGRAPHIC
AND

ELECTROKINETIC
TECHNICS

Supercr itical Fluid
Chromatograpy (SFC)

L iquid Chromatography:

-Normal Phase Liquid Chromatography
(NPLC)

-Reversed Phase Liquid Chromatography
(RPLC)

-Polar Organic Solvents Chromatography
(POSC)

Capillary
Electrophoresis (CE)

Capillary
Electrochromatography

(CEC)

Gas Chromatography
(GC)

Thin Layer
Chromatography (TLC)

Counter  Current
Chromatography (CCC)

Rs = 0

Change to
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EXPERIMENT
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Optimization 1
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END

Optimize
analysis time ?
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Optimization 2

Rs > 1,5

SCREENING
EXPERIMENT



Core research activities
Herbal Fingerprints

¥Identification

¥Quality assessment

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



Core research activities
Data handling

¥ 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, É )



Assessing Membrane passage

¥ I n viv o
¥ I n vit ro

ÐExcised t issue and cult iv ated cells  (CaCO-2)
ÐArt if icial membranes
ÐChromatographic techniques

¥ I n silic o !  modellin g

Property =  f(m olecular descriptors)



Molecular  descriptors

Experimental Theoretical

Calculated in silico
e.g. Structural descriptors

Thousands are described

Experimentally determined
 e.g. Log P (Shake-Flask)

e.g. Chromatographic retention



Chromatographic approach: MLC
T7: correlation with biological figuresT7T7T7T7:Correlation with CACO-2, 
 %oral absorption
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MLC: micellar liquid
chromatography

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

Fast MLC on monolithic columns:
less than 10 min for most
hydrophobic compounds

QRAR possible: relation to human intestinal absorption



+

QSAR Model

      x1  x2  x3 x4 x5É xmyi

X
Training set

Predict y for new molecules
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I n silic o:  Quant it at iv e st ructure-act iv it y
relat ionships
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Membrane
Passage:
reference method

Molecular descriptors

Chemometrics

Membrane Passage:
NO reference method!!!



I n silic o:  Quant it at iv e st ructure-act iv it y
relat ionships
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new drug
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QSRR Model
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ChemometricsTech n iq u es
1 . St ep w ise MLR
2 . PCR
3 . PLS
4 . UVE- PLS
5 . O- PLS

-  Different  m odelling techniques possible

-  Different  com plexit ies of a given type of m odels possible



¥ Model building

!  Measure model fit to data

      x1  x2  x3 x4 x5É x1462yi

Training set

      x1  x2  x3 x4 x5É x1462yi

Test set

¥ Model validation

  !  Measure modelÕs
     predictive power

Selection of best model
Training vs. Test sets

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



Collaborat ion opportunit ies & 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/


