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Setting the trend

Pharmacen i1s thé cutting edge Pharmaceutical
Research and Innovation Centre in South Africa
that delivers post graduate students (MSc and
PhD) and post-doctoral fellows. Our mission is
to continuously strive for excellence in research
and to accumulate new scientific knowledge.
The Centre has world-class research facilities and
technologies that focus on optimal drug delivery,
translational neuro-science and therapeutics.
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Our Vision

Pharmacen will be an internationally recognised
role player and the leader in drug research and
development in Africa.

Our Mission

Excellence In research with the accu-
mulation of new scientific knowledge,
and to apply our research findings in the
development of novel pharmaceutical
products and technologies which will
enable capacity building by delivering
skilled post-graduates with high levels of
training and experience.




Translational Neuroscience
and Neurotherapeutics

The program Translational Neuroscience and Neurotherapeutics, seeks to build a bridge
between our existing animal models and clinical application. The first priority of the
programme is the development and application of validated pathological animal models
of anxiety and stress-related disorders, as well as neurodegenerative disorders, for use
in explorative studies into the neurobiology and treatment of these illnesses. Research
within this programme comprises two primary research groups, namely (1) Animal
models of anxiety/stress disorders (Medical Research Council (MRC) unit), and (2) novel
drug design in neuroprotection.

The one group aims at developing in vivo animal models of anxiety and stress related
disorders. This group’s primary goal is to develop analogous animal models of a given
human illness, in order to study the complex neurobiology of the human disorder and
to identify novel targets for treatment. The other group uses the discipline of synthetic
medicinal chemistry to develop novel chemical entities with possibly new pharmacological
properties. This group uses computational approaches to design novel compounds,
which may be of value to neurodegenerative diseases, specifically Parkinson’s - and
Alzheimer's diseases. This group is also involved in the chemistry and synthesis of novel
antimalarial drugs, especially studying antimalarial efficacy vs. neurological profile.

The research in this programme therefore includes mainly Pharmacology and
Pharmaceutical Chemistry an they are united towards a common goal, i.e. to focus on
understanding the underlying neurobiology of various neuropsychiatric diseases. These
endeavours culminate in selected and/or novel target identification, leading to rational
drug design.



Subprogrammes

Drug Delivery

Pa

Research within Drug Delivery programme focuses on different aspects of dosage form design
and the effective delivery of active pharmaceutical ingredients via different routes of drug
administration, in order to optimise therapeutic outcome. These research activities cover a wide
range of topics within the field of drug delivery that include evaluation of the physico-chemical
properties of solid materials, the design of novel dosage forms, transdermal drug delivery, and
the in vitro and in vivo characterisation of pharmacokinetics/ pharmacodynamics. Researchers
from different scientific backgrounds and expertise participate in this programme by following a
multidisciplinary approach in order to increase the impact of their research outputs.

The Solid-state Pharmaceutical Innovation & Nanotechnology group (SPIN) carries out research
and development in all aspects of the solid-state of active pharmaceutical ingredients from
2lopment. Identification
of chemical drug absorption enhancers from natural origin and herb-drug pharmacokinetic

optimisation and characterisation to formulation and product dev

interactions form the focus of this research. Our expertise also include a battery of cell culture
tests to determine dermal toxicology, wound healing, efficacy testing (e.g. melanoma cell line),
dermal metabolism and the testing of antioxidant properties of new formulations and actives.
In vivo biocavailability studies are conducted in the animal facility of the NWU/DST pre-clinical
drug development platform to evaluate the clinical significance of the absorption enhancers
and herbal products on drug delivery and to confirm the effects identified by means of in vitro
technigues.

One part of our research is primarily focused on the design and evaluation of specialised solid
oral dosage forms. The majority of research projects are concentrated on the development of
multi-particulate oral drug delivery systems. Investigations into topical and transdermal drug

so form an important part of the activities of this research group.

delivery a




Translational
Neuroscience & Neuroprotection

Animal Models of Anxiety and Stress
Disorders (SA Medical Research Council Unit)



Novel Drug Design
in Neuroprotection

The main focus
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Translational

Neuroscience & Neuroprotection

Indigenous Knowledge:
Phyto-Chemistry and
Ethno-Pharmacology

The majority of published research on formulated products containing medicinal plants as active
ingredients, originate in China and India. While having a rich plant bio-diversity, with more than
3000 species currently being used medicinally, only a few South African medicinal plants have been
successfully commercialised. Active constituents of most of the plants used in herbal medicines
(including herbal African traditional medicines) have not been identified and for these medicines,
whole plants are considered to be the active ingredients.

This poses a challenge for developing pharmaceutical assay methods for use in the quality control
of traditional, African medicine products, due to the numerous compounds that are present within
plant extracts,

The challenge arises from the fact that the theory, development and validation of these assay
methods have been optimised for pure, single, pharmaceutical active ingredients. The aim and
objective of medicinal plant research are to develop monographs, assays and specifications for the
testing of medicinal plant extracts and medicinal plant products in order to submit dossiers for
registration to the relevant regulatory authorities.




Drug Delivery

Biopharmaceutics

Absorption Enhancers and Herb-drug
Pharmacokinetic Interactions
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Solid, Oral Dosage Forms
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Molecular Pharmaceutics
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Drug Delivery

Biopharmaceutics

Pharmacogenetics and Pharmacokinetics

Our research mainly focuses on the pharmacogenetics and pharmacokinetics of
anti-retroviral (ARV) drugs.

Pharmacogenetics research entails investigating the genetic basis for variations in
drug responses in individuals. Certain ARV drugs are metabolised by the CYP2B6
gene, which is characterised by extensive, inter-individual variability, associated
with plasma concentrations outside of the therapeutic range, which impacts on
the efficacy of highly active anti-retroviral treatment (HAART).

Various clinical studies on children and adults using HAART have been conducted
since 2007, in which plasma, urine and saliva drug concentrations have been
measured. Important metabolism aspects within the Black South African population
have been investigated and population pharmacokinetic parameters have been
determined.

Our areas of expertise include HPLC/MS/MS, conventional and real-time PCR
methods, as well as the modelling of pharmacokinetic parameters with the non-
linear mixed effects modelling (NONMEM) program.

Pharmacovigilance and the monitoring of the safety of ARVs have also recently
been added to our research projects.




Drug Delivery

Solid-state Pharmaceutical
Innovation & Nanotechnology










Drug Delivery

Cosmeceutical Research




SA Medical Research Council
Flagship Project: MAL-TB Redox
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