Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

CHEMOMETRIC TOOLS FOR CHROMATOGRAPHIC METHOD DEVELOPMENT AND
DATA HANDLING OF CHROMATOGRAPHIC FINGERPRINTS

SUMATE THIANGTHUM 5137401 PYPP/D
Ph.D. (PHARMACEUTICAL CHEMISTRY AND PHYTOCHEMISTRY)

THESIS ADVISORY COMMITTEE: LEENA SUNTORNSUK, Ph.D., YVAN VANDER
HEYDEN, Ph.D., CHUTIMA PHECHKRAJANG, Ph.D., LAWAN SRATTHAPHUT, Ph.D.

ABSTRACT

Nowadays, chemometrics has been introduced as a tool in analytical chemistry.
Many analytical chemists apply chemometrics in several domains such as optimization of
analytical methods and interpretation of chemical data. This work aimed to use chemometric
methods in method development and data analysis of high performance liquid chromatographic
(HPLC) fingerprint data.

Firstly, an anion exchang liquid chromatographic method for the separation and
determination of heparin and its impurities was developed with the aid of a chemometric approach,
including multivariate experimental design and response surface methodology. The separation of
heparin and two impurities (i.e. dematan sulfate (DS) and oversulfated chondroitin sulfate (OSCS))
was achieved on an Ion PAC AS22 column with the gradient elution of 10% to 70% of 2.5 M
sodium chloride and 20 mM Tris buffer (pH 2.1) at a flow rate of 0.6 mL/min. The detection was
performed with a UV detector at 215 nm. The resolutions between DS/heparin and heparin/OSCS
were on average, Ry > 1.8. Method validation parameters indicate good linearity for heparin (3 — 20
mg/mL), DS (200-400 pg/mL) and OSCS (90-160 pg/mL). The limits of detection were 800, 10.5
and 7.2 pg/mL whereas limits of quantitation were 2,500, 31.5 and 22.0 pug/mL (%RSD 3.22-
10.12) for heparin, DS and OSCS, respectively. Moreover, the validated method was applied for
the determination of heparin and its impurities in pharmaceutical formulations. They all complied
with the USP limit (90.0-110.0% labeled amount for heparin). The % label amounts of heparin in
the investigated raw material and products were between 90.3 — 97.8%. DS and OSCS were not
detected in all samples.

Secondly, HPLC fingerprints of Mallotus and Phyllanthus samples were combined
with data-handing techniques to model the antioxidant activity and indicate peaks possibly
responsible for this activity. In the first step, exploratory analyses, using Principle Component
Analysis (PCA) and Hierarchical Cluster Analysis (HCA) were performed to verify whether the
antioxidant samples could be distinguished from the less or non-active samples. The score plot in
PCA showed significantly diverging clustering tendencies better than the dendrogram in HCA.
Moreover, PCA could distinguish some species of Mallotus and Phyllanthus samples. Then, the
antioxidant activities of the samples were modeled as a function of the fingerprints using Partial
Least Squares (PLS) and Orthogonal Projections to Latent Structure (O-PLS). The peaks
potentially responsible for the antioxidant activity of the samples were indicated studying the
regression coefficients of the models. In this study, comparing the regression coefficients plot of
both models, not only showed similar coefficient profiles but also the peaks probably responsible
for the antioxidant activity could be indicated at the same positions from both models.
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