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The rate of detecting new naturally derived bioactive molecules in
relation to drug discovery is gaining momentum in recent years with
increasing efforts being placed in bioprospecting and leveraging on
the biodiversity in different parts of the world. The translation of such
discoveries to clinical benefits is facilitated by the application of
bioinformatics, computer science and computational biology. These
same technologies are also changing the way in which synthetic
drugs are designed and developed. With the availability of huge and
diverse databases of biomolecules, the centrality of in silico drug
design can no longer be ignored and in fact, has taken centre stage in
most, if not all, drug discovery programmes in the academia and in
the industry. In designing novel and efficacious drugs, the ways in
which they are formulated and delivered can hardly be ignored as
many otherwise effective drugs in our current armament against
notorious diseases are found wanting due to failure in targeted
delivery and poor formulation.
The Centre for bioactive molecules and drug delivery (BMDD) was
formed to focus and prioritise our efforts in the discovery and
development of new therapeutics. It cannot be denied that such a task
could only be accomplished through collaborative efforts across
different disciplines from chemistry to clinical sciences with the aim
to improve the standards of healthcare. One of the aspiration of
BMDD is to inculcate leadership among its researchers and to
facilitate them in forging meaningful partnerships with different
institutions around the world realising that much more could be
accomplished through sharing and networking.

Centre for bioactive molecules and drug
delivery (BMDD)
The
Centre
for
bioactive
molecules and drug delivery
(BMDD) at the International
Medical
University
(IMU)
serves as a multidisciplinary
research hub that provides
leadership
opportunity
in
research and
development.
BMDD
aims
to
promote
therapeutic
developmental
processes for various diseases
through collaborative efforts in
the processes of drug discovery
and translational medicine that
leverage
on
the
diverse
expertise
of
our
faculty
members and researchers in
IMU.

Researchers in BMDD also
have access to IMU partner
academic
and
research
institutions in the Australasia
and the European Union as
well as professionals in the
pharmaceutical
industry.
Together, we have extensive
expertise
in
turning
discoveries
into
potential
therapeutics.
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Aims and Portfolio
1.

To
integrate
medicinal,
computational and synthetic
chemistry with in vitro biology
and biotechnology in an
attempt to provide new
chemical entities for the
treatment of diseases.

2.

To
promote
basic
and
translational
research
for
therapeutics
against
cardiovascular
diseases,
cancers, diabetes and obesity,
infectious
diseases
and
neurological disorders.

3.

To
promote
research
collaborations
through
partnership with local and
international universities and
research
institutions.
Partnership includes student
and staff mobility.

4.

To organise seminars and
training workshops on the
latest
development
in
instrumentation and facilities
for
bioactive
molecules
discovery and drug delivery
including
biomedical
and
health applications.

Strategic plans: Year 2013-2015

BMDD capitalises on the opportunities to make significant
contributions to the process of drug discovery and delivery,
through the provision of intellectual and physical support. Our
centre focuses on the identification of natural and synthetic
compounds that may be potentially developed into novel
therapeutics or molecular probes. Expertise in BMDD includes
medicinal chemistry, cheminformatics, computational biology
and chemistry in addition to high-throughput and highcontent screening and drug delivery.

Strategic plans
1. To discover and develop novel and new compounds and to
validate drug targets using advanced technology.
2. To resurrect drugs that failed in clinical trials and to discover
new, beneficial activities of currently marketed drugs by
developing new delivery platforms.
3. To rediscover new therapeutic targets of drugs with expired
patent through high throughput screening, cheminformatics
and computation biology.
4. To discover therapeutics for the treatment of neglected
diseases.
5. To offer research consultancy in generics and development of
dosage forms for natural bioactive compounds.
6. To provide services in the bioequivalence studies.
7. To conduct training workshops and seminars on advanced
drug delivery and formulation.
8. To foster research collaboration through the provision of
expertise in chemical synthesis and target validation.

Our Capabilities
We aim to establish a compound library of natural compounds
isolated from plant sources and fully characterised plant extracts.
Our analytical chemists develop analytical methods for estimating
the concentrations of various drugs in different biological samples
and offer services in the characterisation and standardisation of
plant extracts as well as enriching the bioactive compounds in the
extracts. We provide expertise in in silico modelling for identifying
small organic molecules, peptides and biological macromolecules
that could serve as potential pharmaceuticals. Our areas of
expertise are as follow:

A. Bioactive molecules and drugs
discovery
We identify and isolate bioactive
compounds derived from natural sources
and
develop
methods
for
the
standardisation and enrichment of
bioactive components. Our experts are
able to design novel molecules targeting
any protein target and to define their
reaction schemes. We carry out synthesis
of specific small organic compounds and
develop methodologies for the estimation
of drugs in different matrices as well as
developing polymers and surfactants for
drug delivery.

B. Drug Formulation
Our expertise in solid dose
formulation,
nanotechnology
and enhancing drug solubility
present a unique opportunity to
make significant inroads in the
area of oral delivery of anticancer
therapeutics.
These
studies are designed to bring
about rapid improvements in
the quality of life of cancer
patients by improving the
delivery of conventional drugs.
We
possess
expertise
in
nanoparticle production and
characterisation which enables
us to make potentially valuable
contributions in the field of
nanomedicines
and
the
emerging area of theranostics.

Ongoing studies include:
• Development of polymeric
natural products in cancer
treatment
• Investigations of solid lipid
nanoparticles for drug delivery
• Systemic delivery of siRNAbased therapeutics using single
walled
carbon
nanotubes
(SWNTs)
• Investigation
of
flavonoid
based
nanoparticles
for
pharmacological
action
including
anti-inflammatory
behaviour

C. Nanoparticles
Nanoparticles
(NPs)
are
currently being investigated
intensively for improving cancer
treatment due to their ability in
enhancing the solubility of drugs
in the nanosize range, controlling
biodistribution and ability to
penetrate the mucus to reach cell
membranes. The utility
of
nanoparticles generally relies on
the enhanced permeation and
retention
effect
(EPR)
experienced by blood-borne,
long-circulating nanoparticles at
tumour sites following intra
venous administration (passive
targeting)
and
nanoparticle
surface modification by ligands
such as folic acid to actively
target cancer cells.

Most nanoparticles under
investigation are designed for
intra venous administration.
However, the delivery of high
concentrations of drug-loaded
nanoparticles to the colon via
the oral route offers a
promising alternative strategy
to improve the treatment of
colorectal
cancer
and
inflammatory bowel disease.
For example, drug-loaded
PLGA nanoparticles have been
used to exploit enhanced
uptake of NPs by inflamed
tissue in IBD while NPs
produced from pH-responsive
polymers (Eudragit) have been
shown to provide local drug
delivery
by
polymer
dissolution at colonic pH.

D. Nanocrystals
Pure drug nanocrystals, generated by
"bottom
up"
or
"top
down"
technologies are able to improve the
dissolution rate of poorly soluble
drugs due to their enormous surface
area, which in turn leads to
substantial improvements in oral
absorption. This behaviour explains
why most of the marketed products
based on nanocrystal technology are
for oral application rather than other
routes of administration. A further
advantage of this technology is the
ease of scale-up using conventional
production conditions.

E. Investigations of mucosal,
topical and transdermal delivery
systems
We have in-depth experience in the
formulation of PCL devices for
vaginal delivery of antibacterials,
antifungal agents and antivirals. This
resource will be exploited to produce
novel devices for controlled release of
micobicides and vaccines to treat and
prevent
sexually
transmitted
infections.

F. Mucoadhesives
Our pharmaceutical technologists carry out research on the
design and formulation of micro- and nanoemulsions and
polymeric films for improving transdermal drug delivery by
passive and active diffusion methods (laser poration technology,
electrophoresis, sonophoresis).
Novel topical dosage forms comprising vesicle carriers, liquid
crystalline gels, ethosomes are under development and offer
potential for application in overactive bladder therapy, vaginal
drug delivery of hormones and microbicides, wound healing (e.g.
burns and non-healing diabetic ulcers).

G. Vaccine Formulation
We are well positioned to establish research projects and
collaborations in vaccine formulation linked to national
requirements. Current work, for example, includes investigations
of the physical and chemical stability of therapeutic proteins. We
invite collaboration in the area of therapeutic vaccination for
oncology, auto-immune diseases, allergy and diabetes and offers
opportunities for transfer of technology acquired in the
development of conventional vaccines.

H. Dry state preservation
of stem cells through
formulation and
lyophilisation
Advances
in
alternative
cryopreservation of stem cells
or cell lines, removal of oxygen,
application of serum matrices,
implementation of vacuum for
preservation of cells are being
optimised. This plays a vital
role in the handling of
therapeutic products.

I. Improvement of solid oral dosage
forms, drug solubility and
bioavailability
Our pharmaceutical technologists possess
in-depth expertise in the production and
characterisation of solid oral dosage forms
and drug solubility enhancement using a
range of techniques including solid
dispersions and control of crystal
polymorphism. Improvements in oral
bioavailability are also being pursued
through the application of lipid delivery
systems. This valuable resource offers
opportunities for collaboration with
academics and researchers in the
pharmaceuticals industry who are engaged
in translational research, requiring the
formulation of new chemical entities.

J. Development of novel dosage forms and tissue
engineering scaffolds for dental applications
Our combined expertise in pharmaceutical technology and
dentistry bring about advances in dental biomaterials. The
specific areas of development are as follow.
• Controlled drug delivery to the periodontal pocket
• Biomaterials in socket preservation
• Delivery of anti-inflammatory natural products and growth
factors
• Buccal adhesive systems incorporating novel actives derived
from natural products
• Controlled fluoride release

Opportunities for
Collaborations
In order to expand our research capabilities, our researchers are
dedicated to strategic collaborations with our partner universities,
research institutions and the pharmaceutical industry that
complements and support our drug discovery and development
efforts and to maintain a high standard in our research
programmes.
We would like to hear from you, please get in touch with us:
Assoc. Prof. Dr Tan Eng Lai / Dr Fabian Davamani / Dr Lim Chooi Ling / Dr
Ho Ket Li
Centre for Bioactive Molecules and Drug Delivery
126, Jln Jalil Perkasa 19, Bukit Jalil
57000 Kuala Lumpur
Malaysia
Tel: +03-8656 7228 /+03-2731 7466
E-mails: englai_tan@imu.edu.my, fabian_davamani@imu.edu.my,
chooi_linglim@imu.edu.my, hoketli@imu.edu.my
Website: http://www.imu.edu.my/irdi

