EVENT SCHEDULE

Explain My Research (EmR) provides a forum for industry professionals, academics, and students from all over the world, to discuss on translational
dissolution, new drug delivery strategies, and industrial applications of nanotechnology and biopharmaceutical research in the light of disruptive
innovation. NUS reaches out and invites the world to a virtual tour through the latest advancements in interdisciplinary drug delivery research. We also
invite students to participate in this event to network and boost their professional careers.
Time (hrs)
Programme
CET

IST

SGT

09 30 – 10 00

13 00 – 13 30

15 30 – 16 00

10 00 – 10 30

13 30 – 14 00

16 00 – 16 30

Opening Address by Prof. Lee Chuen Neng (“CN”)
National University of Singapore, Singapore

Keynote Lecture One by Prof. Jennifer Dressman
Goethe University / Fraunhofer ITMP

Biopredictive in vitro Dissolution Methodologies

10 30 – 11 00

14 00 – 14 30

16 30 – 17 00

Keynote Lecture Two by Assoc. Prof. Matthias G. Wacker
National University of Singapore, Singapore

Nanomedicine Revisited: A Facelift for Personalized Therapy?
11 15 – 14 00

14 45 – 17 30

17 15 – 20 00

14 15 – 14 30

17 45 – 18 00

20 15 – 20 30
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Session One
Dissolution

Session Two
Drug Delivery

Session Three
Nanoencapsulation

Closing Remarks by Prof. Thorsten Wohland
National University of Singapore, Singapore

EVENT SCHEDULE
SESSION ONE │ DISSOLUTION
Session Organizer

Dr. Ramaswamy Lakshmanan │ Society for Pharmaceutical Dissolution Science (SPDS)
Prof. Arvind Bansal
│ Society for Pharmaceutical Dissolution Science (SPDS)

Session Chair

Prof. Jennifer Dressman

Session Co–Chair

Dr. Vinod Shah

Session Moderator

Mr. Vijay Kshirsagar

Time (hrs)

Programme

11 15 (CET)
14 45 ( IST )
17 15 (SGT)

Mr. Samir Haddouchi, SPS Pharma Services, France
Sponsored Speaker │
API Characterization for Better Product Performance

11 45 (CET)
15 15 ( IST )
17 45 (SGT)

│
Dr. Harshvardhan Modh, National University of Singapore, Singapore
Academic Speaker
IVIVR of Injectable Nanomedicines – Standing on the Shoulders of Giants

12 15 (CET)
15 45 ( IST )
18 15 (SGT)

│
Prof. Werner Weitschies, University of Greifswald, Germany
Academic Speaker
Dynamic Dissolution Testing Using the GastroDuo Approach

12 45 (CET)
16 15 ( IST )
18 45 (SGT)

│
Dr. James Mann, AstraZeneca, United Kingdom
Academic Speaker
Current & Future State of Quality Control (QC) Dissolution Testing

13 15 (CET)
16 45 ( IST )
19 15 (SGT)

│
Dr. Sajeev Chandran, Lupin Ltd., India
Academic Speaker
Novel Dissolution Techniques to Improve in vivo Predictiveness of Oral Formulations

13 45 (CET)
17 15 ( IST )
19 45 (SGT)

│
Mr. Amit Lokhande, Institute of Chemical Technology, India
Student Speaker
Developing a Discriminating Dissolution Test for Microparticulate Carriers Co-Loaded with Anti-Tubercular Drug Combinations
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EVENT SCHEDULE
SESSION TWO │ DRUG DELIVERY
Session Organizer

Dr. Parizad Elchidana │ Controlled Release Society (CRS) – Indian Local Chapter

Session Chair

Prof. Gert Storm

Session Co–Chair

Prof. Vandana Patravale

Session Moderator

Ms. Melissa Ho

Time (hrs)

Programme
│

11 15 (CET)
14 45 ( IST )
17 15 (SGT)

Sponsored Speaker

11 45 (CET)
15 15 ( IST )
17 45 (SGT)

│
Asst. Prof. Jiong-Wei Wang, National University of Singapore, Singapore
Academic Speaker
Liposomes for Drug Delivery in Cardiovascular Disease

12 15 (CET)
15 45 ( IST )
18 15 (SGT)

│
Asst. Prof. Siddharth Jhunjhunwala, Indian Institute of Science, India
Academic Speaker
Drug Delivery Systems to Heal Diabetic Foot Ulcers

12 45 (CET)
16 15 ( IST )
18 45 (SGT)

│
Prof. Enrico Mastrobattista, Utrecht University, The Netherlands
Academic Speaker
Nanovaccines for Cancer Immunotherapy

13 15 (CET)
16 45 ( IST )
19 15 (SGT)

│
Prof. Kannan Rangaramanujam, Johns Hopkins School of Medicine, United States of America
Academic Speaker
Glia-Directed Nanomedicines: Engineering Neuroinflammation for Novel Central Nervous System (CNS) Therapies

13 45 (CET)
17 15 ( IST )
19 45 (SGT)

│
Mr. Girdhari Roy, Birla Institute of Technology and Science (Hyderabad), India
Student Speaker
Development of Microneedle Devices for Ophthalmic Drug Delivery

4

Dr. Beat Flühmann, Vifor Pharma Ltd., Switzerland

Clinical Experience with Parenteral Iron Nanomedicines: Importance of Well-Controlled Manufacturing & Regulatory Process

EVENT SCHEDULE
SESSION THREE │ NANOENCAPSULATION
Session Organizer

Dr. Calum MacBeath │ A*STAR CoRE-Net

Session Chair

Dr. Calum MacBeath

Session Co–Chair

Dr. Praveen Thoniyot

Session Moderator

Dr. Aishwarya Sridharan

Time (hrs)

Programme

11 15 (CET)
14 45 ( IST )
17 15 (SGT)

│
Dr. Praveen Thoniyot, ICES A*STAR, Singapore
Academic Speaker
Biocompatible Nanospheres for Skin Care

11 45 (CET)
15 15 ( IST )
17 45 (SGT)

│
Prof. Chan Bee Eng Mary, Nanyang Technological University, Singapore
Academic Speaker
Antibacterial and Antibiofilm Polymeric Materials

12 15 (CET)
15 45 ( IST )
18 15 (SGT)

│
Dr. Maria N. Antipina, SIFBI A*STAR, Singapore
Academic Speaker
Layer-by-Layer Capsules for Drug Delivery via Intravenous Injections

12 45 (CET)
16 15 ( IST )
18 45 (SGT)

│
Prof. Rinti Banerjee, Indian Institute of Technology Bombay, India
Academic Speaker
Nanoparticle and in situ Gel Strategies to Overcome Barriers for Drug Delivery

13 15 (CET)
16 45 ( IST )
19 15 (SGT)

Prof. Svetlana Gelperina & Dr. Julia Malinovskaya, MUCTR, Russia
Sponsored Speaker │
Investigation of Doxorubicin-Loaded PLGA Nanoparticles

13 45 (CET)
17 15 ( IST )
19 45 (SGT)

│
Mr. Shakti Nagpal, National University of Singapore, Singapore
Student Speaker
High-Throughput Nanoformulation Development, A QbD-Based Approach
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ABOUT
OPENING ADDRESS

Lee Chuen Neng ("CN")


Professor
Department of Surgery, Yong Loo Lin School of Medicine, National University of Singapore, Singapore
Lee Chuen Neng ("CN" as he prefers to be called) is currently
Professor in Surgery and Professor in Engineering at the National
University of Singapore (NUS). His specialty is in Cardiovascular
& Thoracic Surgery (he is a heart surgeon primarily). He founded
Cardiothoracic surgery at the National University Hospital (NUH)
in Singapore upon returning from Mayo clinic, USA in 1985. After
a period of 10 years in private practice, he was invited to return
to NUS in 2001 where he became Chair of Surgery, NUH and
NUS.
He is involved in setting up the Engineering in Medicine
program. The multi-storey E7 building housing Bio-engineering
programs and start up / spin offs has been completed. A new
program on Nanotechnology for Medicine (Nano-diagnostics and
Nano-Therapeutics) has been set up to develop nanomedicines,
especially for common diseases with poor diagnostic tools and therapy such as liver disease and
Alzheimer's. This program will be established in NUS’s Brenner Centre with 30 collaborative research
groups from the Faculties of Science, Engineering and Medicine.
His interest in education has been recognised by awards such as The Gold Overseas medal from the
Royal College of Surgeons of Edinburgh and The National Clinician Mentor award from the Ministry of
Health of Singapore.
Apart from his clinical, research and education interests, CN is keen on visiting and photographing
areas less travelled: Antarctica, the Arctic circle, the Karakoram Highway, climbing Mount Kilimanjaro,
organising a drive from Singapore to Stockholm, etc.
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ABOUT
KEYNOTE LECTURE ONE

Jennifer Dressman


Professor
Fraunhofer Institute for Translational Medicine and Pharmacology, Germany
Jennifer Dressman’s research interests focus principally on
predicting the in vivo performance of drugs and dosage forms
after oral administration. She is best known for pioneering the use
of biorelevant dissolution testing and her contributions to
combining dissolution testing with physiologically based
pharmacokinetic modelling in order to achieve quantitative
predictions of oral drug absorption.
In recognition of her research excellence, she has been made a
Fellow of the AAPS, the CRS, and the FIP. In 2008 she was
awarded the Distinguished Scientist Award of the FIP and in 2017
was named the International Woman Pharmaceutical Scientist of
the Year by the APSTJ. Her research papers have been awarded
Paper of the Year on four occasions (Ebert Prize 1986, Phoenix
Prize 2003, Best Paper Award EJBP 2010 and Most Informative
research Paper Simcyp 2017) and she was named a “Highly
Cited Researcher” in both 2016 and 2018.

Title of Lecture: Biopredictive in vitro Dissolution Methodologies
Summary of Lecture: This presentation will focus on problem areas in oral drug absorption
that we would like to be able to predict / simulate. These include food effects – both positive
and negative, changes in absorption due to co-administration with acid-reducing agents,
and formulation effects on absorption. A common framework to address these challenges
is to combine results from biorepredictive dissolution methods with physiologically based
pharmacokinetic models. Worked examples of all three problem areas will be discussed.
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ABOUT
KEYNOTE LECTURE TWO

Matthias G. Wacker


Associate Professor
Department of Pharmacy, Faculty of Science, National University of Singapore, Singapore
Matthias G. Wacker is an Associate Professor in the Department
of Pharmacy, NUS. Initially, he studied Pharmacy at Goethe
University (Germany) where he obtained his doctoral degree in
pharmaceutical technology. As a principal investigator, he has
joined Jennifer Dressman and Jörg Kreuter in the Institute of
Pharmaceutical Technology, Goethe University. There he
accomplished his habilitation exploring the rational design of
nanocarriers. Before joining NUS, he was heading the
Department of Pharmaceutical Technology and Nanosciences of
the Fraunhofer-IME. Currently, he serves the European Journal
of Pharmaceutics and Biopharmaceutics and the Journal
of Pharmacy and Pharmacology of the Royal Pharmaceutical
Society as an editorial board member. Further, he is a scientific
advisor to the editors of the Journal of Pharmaceutical Sciences.
In recognition of his research excellence, he was honored with the Eudragit® Best Paper Award (2014)
and the Phoenix Pharmaceutics Science Award (2017). From 2020-2025, he is a member of
the General Chapters – Dosage Forms Expert Committee and the Expert Panel on New
Advancements in In-Vitro Product Performance Testing of the United States Pharmacopeial
Convention.

Title of Lecture: Nanomedicine Revisited: A Facelift for Personalized Therapy?
Summary of Lecture:
Recently, nanomedicine experienced an unforeseeable
‘renaissance’, leading to a broader acceptance in pharmaceutical formulation development.
The next generation of nanomaterial-related drug products, the extracellular vesicles, are
obtained from living cells in biotechnological production processes. They represent an
intercellular messenger system and have been widely recognized as a personalized
delivery strategy. However, after more than 30 years of clinical nanomedicine, the
challenges associated with the translation from bench to bedside have become more
apparent. With a focus on injectable nanomedicines, this keynote lecture will discuss the
prospects of nanocarrier delivery in the development of new drug products. Where do we
stand in the characterization of nanomedicines and are we ready for the next step of
evolution? In specific, the latest progress in the area of in vitro-in vivo correlation (IVIVC)
and the application of computational methods in formulation development will be
highlighted.
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ABOUT
DISSOLUTION │ SPONSORED SPEAKER

Samir Haddouchi


Managing Director
SPS Pharma Services, France
Prior to founding SPS Pharma Services in 2005, Samir
Haddouchi spent more than 10 years in the industry, working on
the analytical development of agrochemical compounds at
Sandoz Agro (Basel, Switzerland) and, after the Novartis merger,
in Novartis Pharma analytical group (Orleans, France) where he
became responsible for dissolution. In 2005, he resigned from
Novartis to create SPS Pharma Services which is the first and
only CRO specialized in Dissolution and Release Testing. In April
2013, SPS Pharma Services moved to a new larger facility
(Orleans, France) offering a broader range of services to its
clients, including cGMP routine testing.
Mr Samir Haddouchi's presentation is kindly sponsored by
Sotax.

Title of Research Sharing: API Characterization for Better Product Performance
Abstract of Research Sharing: Dissolution testing can be an extremely powerful tool to
acquire knowledge about pharmaceutical products. Instead of considering dissolution
profiles only when the agencies require to provide regulatory data (for a submission or for
QC batch-to-batch consistency), one can use dissolution in order to learn more about the
properties of the Active Pharmaceutical Ingredient, the composition of the formulation as
well as the route of administration. The presentation highlights that the in vitro profiles can
represent either the dissolution rate of the active ingredient or the release rate from the
finished formulation. A case study is included to show how the dissolution testing of a
simple immediate-release dosage form containing a BCS class 1 substance can be
challenging in obtaining an in vitro profile able to predict the in vivo performance of the
dosage form. By using additional dissolution tools, it is possible to investigate the rootcause of bio-In equivalence and further optimize the drug product appropriately.
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ABOUT
DISSOLUTION │ ACADEMIC SPEAKER

Harshvardhan Modh
Postdoctoral Research Fellow
Department of Pharmacy, Faculty of Science, National University of Singapore, Singapore
Harshvardhan Modh is a Research Fellow at the Department of
Pharmacy, National University of Singapore. Here, he is
optimizing in vitro drug release testing from nanoformulations
using Dispersion Releaser technology, modelling and simulation
of in vivo performance of novel formulations and formulation
development. Prior to this role, he worked at Fraunhofer IME,
Frankfurt developing release assay for formulations under clinical
trials. He earned his PhD from Leibniz University Hannover in
analytical methods development for the detection of small
molecules in biological samples.

Title of Research Sharing: IVIVR of Injectable Nanomedicines – Standing on the
Shoulders of Giants
Abstract of Research Sharing: Understanding the relationship between the performances
of dosage forms in vitro and in vivo at the early stage of formulation development is highly
valuable. In our recent work, we studied the in vitro release of doxorubicin from different
nanomedicines including the drug product Lipodox®, and the investigational drug product
NanoCore-7.4 using Dispersion Releaser (DR) technology. For the intravenous route of
administration, the drug release plays a key role in the availability of the drug in the blood
plasma. Lipodox® is slow-releasing liposomal formulation and NanoCore-7.4 is fastreleasing formulation. Based on available in vivo data, the in vitro-in vivo relationship
(IVIVR) was developed using a physiologically-based biopharmaceutics model (PBBM).
This IVIVR enabled a careful estimation of human pharmacokinetics of NanoCore 6.4 and
nano-cellular vesicle technology-based delivery systems (nCVTs). The probability of each
simulation was evaluated based on selected critical quality attributes with considerable
impact on the pharmacokinetic profile such as the particle size and the carrier material.
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ABOUT
DISSOLUTION │ ACADEMIC SPEAKER

Werner Weitschies


Professor

Institute of Pharmacy, Department of Biopharmaceutics and Pharmaceutical Technology, University
of Greifswald, Germany
Werner Weitschies studied Pharmacy and received his Ph.D. in
Pharmaceutical Sciences in 1990. From 1990 to 1995 he worked
as a scientist in the research laboratories of Schering AG in Berlin
in the field of nano- and microparticulate contrast agents. From
1996 to 1998 he was head of a research department in the field
of magnetic nanoparticle relaxation measurements at the
Institute for Diagnostic Research of the Free University of Berlin.
Since 1998 he is Professor at the Institute of Pharmacy in
Greifswald. His main research areas are the investigation of the
behavior of dosage forms in the gastrointestinal tract, and the
development of nanoparticle based techniques for molecular
imaging and physical therapy.

Title of Research Sharing: Dynamic Dissolution Testing Using the GastroDuo
Approach
Abstract of Research Sharing: The oral administration route is the most common way for
the application of drugs. The rate and extent of drug absorption is determined by the
physicochemical properties of the drug, the drug formulation as well as the gastrointestinal
conditions of the patient. In recent years, various in vivo studies have been conducted to
characterize the human gastrointestinal conditions. These studies have greatly improved
our knowledge of gastrointestinal conditions during drug administration. The data collected
in these studies also form the basis for the development of biorelevant test procedures and
simulation calculations. For the simulation of the behavior of orally administered drugs and
drug delivery systems, several in vitro test methods and test devices are available with the
claim of a realistic prediction of in vivo behavior. Some test systems even attempt to fully
mimic the complex in vivo situation with the goal of making predictive statements about
drug absorption. Such models are often highly complex, and the experiments are therefore
usually time-consuming. Another approach is to simulate selected conditions in specific
compartments of the GI tract. Such approaches are not primarily intended to predict
systemic drug exposure. However, they do allow conclusions to be drawn about the
robustness of formulation principles and the ranking of parameters such as dissolution rate.
Furthermore, such methods make it possible to evaluate critical drug formulation
parameters in relatively simple experiments. In this talk, our "GastroDuo" approach to
simulating the disintegration and dissolution behavior of dosage forms in the stomach will
be presented. The main underlying in vivo data sets will be explained, the instrument setup
will be demonstrated, and obtained data sets will be presented and discussed.
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ABOUT
DISSOLUTION │ ACADEMIC SPEAKER

James Mann
Associate Principal Scientist
AstraZeneca, United Kingdom
James Mann is an associate principal scientist of in vitro product
performance at AstraZeneca in the UK. He is an experienced
analytical scientist with more than 15 years’ experience in the
pharmaceutical industry specializing in all aspects of dissolution
testing. At AstraZeneca, James is the global lead for the in vitro
product performance scientific community with oversight of all
dissolution related activities in product development. Prior to
joining AZ, James was with Merck in the UK where he jointly led
the global in vitro predictive technologies team as well as
supervising a small team of product development analysts and
more recently was the analytical manager at Molecular
Profiles. James received his first degree from University of
Strathclyde, followed by a PhD from the University of East Anglia.

Title of Research Sharing: Current & Future State of Quality Control (QC) Dissolution
Testing
Abstract of Research Sharing: Dissolution is widely recognised as a key quality test within
industry, and is used for several purposes during product development, including
developing understanding of product performance, assessing the likely in vivo performance
in patients, studying the in vivo impact of changes to formulation and process and ensuring
batches of drug product are suitable for release to the clinic or market. The presentation
will focus on the current state of how dissolution is used within AstraZeneca alongside other
biopharmaceutics and in silico tools to advance projects, mitigate risks and expedite
approvals. It will also address the challenges facing the dissolution scientist for the future
and will focus on areas such as improved linkage with in silico tools, a greater patient focus
of the dissolution test, developing release methodology for complex parenterals, and
increasing the level of information gained from the dissolution test.
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ABOUT
DISSOLUTION │ ACADEMIC SPEAKER

Sajeev Chandran
Director
Advanced Drug Delivery & Biopharmaceutical / IVIVC Pharmaceutical Research & Development, Lupin
Ltd., India
Sajeev Chandran is currently at Lupin, and is involved in leading
a diverse research group of formulators, analysts,
biopharmaceutics & IVIVC experts in the design, development &
filing of advanced drug delivery technologies & difficult to do
generic products. The novel formulation developments are
primarily aimed for advanced markets (US, Europe, Australia &
Latin America). The product portfolio includes complex ANDAs,
NDA & 505 b(2) NDA route for in-house filing, co-development
projects for partnering companies and life cycle management
idea based products for potential out-licensing. He also leads a
group involved in design and development of bio-relevant
methodologies and biopharmaceutical interventions that
facilitates reverse engineering and development of complex
generics. Dr. Sajeev Chandran completed his B.Pharm (Hons) at
IIT Varanasi, India, and his M.Pharm and PhD in NDDS Design & Development from Birla Institute of
Technology & Science, Pilani, India. He has also completed an MBA in Operations Management from
IGNOU, New Delhi, India.

Title of Research Sharing: Novel Dissolution Techniques to Improve in vivo
Predictiveness of Oral Formulations
Abstract of Research Sharing: Design of bioequivalent modified release (MR) formulations
of BCS class II and IV drug (having poor aqueous solubility and/ or variable oral
bioavailability) is challenging in the absence of a in vitro discriminatory/ biorelevant
dissolution method or any other discriminatory tool. Development of in vitro biopredictive
tools presents unique challenges related to drug property, product design and critical GI
physiological variables. The presentation aims to discuss in the form of case studies the
rationale basis for development various novel in vitro drug release methodologies for
accurate prediction of in vivo performance for MR formulations.
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ABOUT
DISSOLUTION │ STUDENT SPEAKER

Amit Sanjay Lokhande
PhD Student
Department of Pharmaceutical Sciences and Technology, Institute of Chemical Technology, India
Amit Sanjay Lokhande is currently pursuing PhD Tech.
Pharmaceutics at Department of Pharmaceutical Sciences &
Technology, Institute of Chemical Technology (ICT), Mumbai,
under the supervision of Prof. Padma Devarajan. His research
involves the development of innovative and affordable targeted
drug delivery systems against intracellular infections. Another
area of his research is the point of care, affordable diagnostic
systems for human and veterinary use. He is a nominated
AICTE/MHRD’s
Innovation
Ambassador
Govt.
of
India. Innovator cum Entrepreneur, supported through IndiaSouth Korea Startup Exchange Program 2020, and recipient
of Technology Incubation Start-up Grant 2020 from MHRD Govt.
of India. Amit is a co-inventor of 4 Indian patent applications,
published 2 articles and 3 book chapters. He won 4 awards at various DISSO-INDIA International
symposiums of Society for Pharmaceutical Dissolution Sciences (SPDS). Amit also received over 30
awards and recognitions during his PhD tenure and his achievements received news and media
attention. Amit has mentored over 15 undergraduate and postgraduate research students and is a
recipient of Special research mentor Award 2017 and 2020 from Marathi Vidnyan Parishad Mumbai
India. Amit also delivered over 18 invited talks at various institutions in India.

Title of Research Sharing: Developing a Discriminating Dissolution Test for
Microparticulate Carriers Co-Loaded with Anti-Tubercular Drug Combinations
Abstract of Research Sharing: Tuberculosis, mainly a lung disease, fundamentally
necessitates multidrug therapy. Particulate carriers are known to improve targeting,
enhance efficacy and dose reduction. However, there is a quest to discriminate such
particulate carriers' release performance when co-loaded with multiple drugs of varying
solubility in different bio-relevant media, through an appropriate dissolution method.
However as on date although number of methods are reported in literature there is no
standard or official method for dissolution testing method for nano and microsystems. In
this study, we present comparative evaluation of three dissolution methods for polymeric
microparticles co-loaded with three anti-tubercular drugs. Dissolution was evaluated using
the USP IV dissolution apparatus, the Dialysis membrane sac method employing USP type
I (basket) and USP type II (paddle) apparatus. Microparticles co-loaded with Rifampicin,
Isoniazid and Ethambutol were evaluated for drug release in two bio-relevant lung fluids
ALF pH Float-A-Lyzer®4.5 and SLF pH 7.4.The release rate for all drugs was rapid in ALF
pH 4.5 compared to SLF pH 7.4. Among the three methods evaluated the USP IV
Apparatus with Float-A-Lyzer® provided data which was discriminatory and with minimal
standard deviation, proposing promise for dissolution testing of particulate systems.
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ABOUT
DRUG DELIVERY │ SPONSORED SPEAKER

Beat Flühmann
Global Lead
Non-Biological Complex Drugs, Vifor Pharma Ltd., Switzerland
Beat Flühmann is a Pharmacist by training and holds a PhD in
molecular biology from ETH Zürich, Switzerland on “Structural
analysis & characterization of cell surface receptors” and a MBA
of the University of St. Gallen Switzerland. He was working in
various position in the field of pharmaceuticals and functional
nutrition. Dr. Flühmann was leading a global multidisciplinary
research and development team at Roche/DSM nutritional
products developing novel compounds for the prevention and
treatment of diabetes. At Vifor Pharma Ltd, Dr. Flühmann was in
the field of anaemia therapy acting as Global Brand Director for
iron intravenous preparations defining global strategic product
plans across all functions (medical, marketing, market research,
regulatory, life cycle management, logistics) and ensuring the
operational execution. In his current position at Vifor Pharma Ltd, Dr. Flühmann is Global Lead
Nanomedicines. His main interest is in the translational science namely the regulatory aspects of
nanomedicines and their follow-on products as well as the specific aspects that need to be considered
in evaluation selection and handling of nanomedicines in clinical practice. He is Steering Committee
Member of the Non-Biological Complex Drugs Working Group hosted at Lygature a non for profit
organization. The mission of the Non-Biological Complex Drugs Working Group is to work on
appropriate and harmonized science-based approval and post-approval standards for Non-Biological
Complex Drugs to ensure patient benefit and safety.
Dr Beat Flühmann's presentation is kindly sponsored by Vifor Pharma.

Title of Research Sharing: Clinical Experience with Parenteral Iron Nanomedicines:
Importance of Well-Controlled Manufacturing & Regulatory Process
Abstract of Research Sharing: EMA has authorized 5 different originator intravenous ironbased nano-colloidal medicinal products and 26 follow-on products also referred as
nanosimilars for the treatment of iron deficiency and/or iron deficiency anemia. To
overcome the well-known toxicity of iron(II) and iron(III) salts, nanoparticles consisting of a
core of polynuclear ferric hydroxide and a variety of different carbohydrates stabilizing the
iron core were developed for the use in parenteral iron products. In a number of in vivo
models it was demonstrated that not only nanoparticles composed of different
carbohydrates but also nanoparticles of the same composition but from different
manufacturers can have different biological profiles. Here we analyzed all available
comparative clinical studies (28) and real world evidence such as retrospective studies
(32), meta analyses and pharmacovigilance data, comparing different intravenous iron-
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ABOUT
DRUG DELIVERY │ SPONSORED SPEAKER

based nano-colloidal products. we found differences in efficacy in 15 studies, safety
profiles in 26 studies and laboratory parameters in 18 studies. We further identified in
head-to-head studies comparing iron sucrose products from two manufacturers differences
in efficacy and safety profiles.By today, not all critical quality attributes (CQA) responsible
for these observed differences are known. Taken together this set of data is providing
evidence that the nanoparticle’s physicochemical characteristics determined by the particle
composition or even by the manufacturing process only can affect the clinical efficacy and
safety profile of these products. As a consequence any change in manufacturing such as
scale up, raw material sourcing, change of manufacturing equipment or site etc poses a
substantial challenge and needs also to be addressed by adequate measure from
regulatory authorities.
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ABOUT
DRUG DELIVERY │ ACADEMIC SPEAKER

Jiong-Wei Wang
Assistant Professor
Department of Surgery & Department of Physiology, Yong Loo Lin School of Medicine, National
University of Singapore, Singapore
Jiong-Wei Wang obtained his Ph.D. in Medicine from Leiden
University Medical Centre, The Netherlands. He did his
postdoctoral training in University Medical Centre Utrecht and
National University of Singapore. Dr Wang is currently an
Assistant Professor in the Department of Surgery at Yong Loo Lin
School of Medicine and a Principle Investigator in the
Cardiovascular Research Institute at National University Heart
Centre of Singapore. He also holds a joint appointment in the
Department of Physiology at National University of Singapore. Dr
Wang's research focuses on cardiovascular immunology,
extracellular vesicles and advanced drug delivery in
cardiovascular disease.

Title of Research Sharing: Liposomes for Drug Delivery in Cardiovascular Disease
Abstract of Research Sharing: Cardiovascular disease remains the top killer accounting
for one third of deaths worldwide. Of these, myocardial infarction (or heart attack), mostly
due to blood clot following atherosclerotic plaque rupture, and the associated complications
are the most common cause of death in cardiovascular disease worldwide. In Singapore,
for instance, more than 8000 myocardial infarction patients are admitted to hospitals per
year. However, pharmacological treatment of cardiovascular disease is often limited by
insufficient drug concentrations in the atherosclerotic plaques or damaged myocardium
while also systemic side effects can occur. On the other hand, nanomedicine, such as the
clinically most successful liposomes, may bring new hope to cardiovascular disease field.
Our group have recently reported that liposomes could selectively accumulate in the
ischemic myocardium and deliver berberine, a natural compound extracted from barberry,
specially to the injured heart. While berberine has been long known for its anti-inflammatory
and anti-oxidant activities in both preclinical and clinical studies, its poor water solubility
and side effects on digestive system following high dose oral intake limit its clinical
application. The targeted delivery approach via liposomes, surprisingly, markedly increases
its local drug concentration in the heart and results in a remarkable treatment efficacy that
is evidenced by improvement in heart function. Another example is fish oil supplements
that are recommended for patients with cardiovascular disease by the American Heart
Association. It is known that high dose intake of fish oil may cause certain side effects such
as nausea. Our latest study shows that long-circulating liposomes are able to deliver fish
oil bioactive components to atherosclerotic lesions along the blood vessels, and therefore
slow down the progression of atherosclerosis in preclinical animal models. Given that
atherosclerosis is the primary cause of heart disease and stroke, we expect this liposomal
fish oil formulation will reduce the risk of major adverse cardiovascular events to a
significant level. Taken together, our studies highlight the potential of long circulating
liposomes for improving pharmacological treatment in cardiovascular disease.

ABOUT
DRUG DELIVERY │ ACADEMIC SPEAKER
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Siddharth Jhunjhunwala
Assistant Professor
Centre for BioSystems Science and Engineering, Indian Institute of Science, India
Siddharth Jhunjhunwala is an Assistant Professor at the Centre
for BioSystems Science and Engineering, Indian Institute of
Science, Bengaluru. He is currently a DBT-Wellcome India
Alliance Intermediate Fellow, and in the past has been awarded
the Ramanujan Fellowship and the R.I. Mazumdar young
investigator position at IISc. In collaboration with numerous
colleagues, Siddharth has published over 40 journal articles and
has been awarded 2 international patents. His primary research
interest is in the field of Immuno-engineering.

Title of Research Sharing: Drug Delivery Systems to Heal Diabetic Foot Ulcers
Abstract of Research Sharing: Foot ulcers are a common problem in individuals who have
type-2 diabetes. Unlike wounds in non-diabetic individuals, a large number of ulcers in
diabetic individuals do not heal. Current treatment strategies heal only about 65% of earlystage ulcers, with the remaining ulcers progressively worsening and eventually resulting in
amputations. Hence, new strategies to improve the healing of these wounds are required.
Our approach to addressing the non-healing ulcer issue focuses on modulating immune
responses at the ulcer site, which we hypothesize will promote healing. In this presentation,
I will elaborate on our work that characterizes the phenotype and function of immune cells
in diabetic individuals and at the site of foot ulcers. Our data show that immune cell
phenotype and function are dysregulated in individuals with non-healing diabetic foot
ulcers. Based on the immuno-phenotyping data, we have been developing drug-delivering
bandages that modulate immune responses at the ulcer site. In a diabetic mouse model,
these immuno-modulatory bandages show improvements in wound healing, which will be
discussed.
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Enrico Mastrobattista
Professor
Utrecht University, The Netherlands
Enrico Mastrobattista obtained his Ph.D. in Advanced Drug
Delivery from Utrecht University in 2001 and spent over two years
as a Marie Curie postdoctoral fellow in the MRC-Laboratory of
Molecular Biology in Cambridge (UK). He currently leads a
research group that develops biomimetic drug delivery systems
for the targeted delivery of therapeutic proteins, peptides and
nucleic acids. His main areas of expertise are pharmaceutical
biotechnology, drug delivery, and nanobiotechnology with a focus
on the intracellular delivery of nucleic acids and genetic vaccines.
Enrico Mastrobattista has published over 120 articles in scientific
journals, contributed to several book chapters in pharmaceutical
biotechnology and holds several patents to his name. A total
of 14 PhD students obtained their doctorate under his direct
supervision. In addition, he served as the scientific coordinator of
IMI COMPACT, a public-private partnership with a total budget
of 30 M€ in which 132 scientists from industry, SMEs and academia work together to find solutions for
the delivery problem of biopharmaceuticals. In 2013 he was awarded the prestigious Galien research
price, The Netherlands, for his research on drug delivery. In addition, he is a board member of the
Netherlands Society of Gene & Cell Therapy.

Title of Research Sharing: Nanovaccines for Cancer Immunotherapy
Abstract of Research Sharing: Cancer immunotherapy relies on the ability of our adaptive
immune system to discriminate between healthy cells and their malignantly-transformed
counterparts. Tumor-specific T cell epitopes play a critical role in this discrimination that
can be used to develop tumor-specific cancer vaccines. These vaccines should not only
deliver these epitopes in sufficient quantity to professional antigen presenting cells, they
should also provide the necessary co-stimulatory signals to evoke effective tumor-specific
responses in an often immunosuppressive tumor microenvironment. In this presentation, I
give several examples of biomimetic delivery systems at the (sub) micron scale that have
been developed for tumor vaccination. I discuss the structural features of such
nanovaccines and highlight some preclinical data showing proof-of-concept that such
nanovaccines have therapeutic potential.

19

ABOUT
DRUG DELIVERY │ ACADEMIC SPEAKER

Kannan Rangaramanujam
Professor
Wilmer Eye Institute, Johns Hopkins School of Medicine, United States of America
Kannan Rangaramanujam is the Arnall Patz distinguished
professor of ophthalmology and co-director of center for
nanomedicine at the Wilmer Eye Institute at Johns Hopkins
School of Medicine. He obtained his Ph.D. in Chemical
Engineering from California Institute of Technology and followed
with a postdoctoral stint at the University of Minnesota
(Chemistry/Chemical Engineering). His research interests are in
the field of translational nanomedicine centered on a unique
hydroxyl dendrimer platform technology. His team has developed
approaches to target and manipulate injured glia/macrophages
specifically, from systemic administration. Targeted therapies for
neuroinflammation and angiogenesis are being developed with
this approach, with significant implications for addressing unmet
needs in many CNS, systemic and ocular disorders, and cancer
(childhood cerebral adrenoleukodystropy, ARDS, cerebral palsy,
diabetic retinopathy, age-related macular degeneration, brain tumors, immunotherapy,
neuroimaging). Rangaramanujam is an author of >75 patents (issued and pending, licensed), more
than 120 peer-reviewed publications, and is supported by significant NIH and federal funding (>$35M
over 10 years). He has won several recognitions, including fellowship of the American Institute of
Medical and Biological Engineers (AIMBE) and NSF CAREER award. He is the co-founder and chief
technology officer of Ashvattha Therapeutics Inc., a Hopkins spinoff that is translating his team’s
patented dendrimer technologies to the clinic, with a lead product in early clinical trials for a pediatric
brain disorder.

Title of Research Sharing: Glia-Directed Nanomedicines: Engineering
Neuroinflammation for Novel Central Nervous System (CNS) Therapies
Abstract of Research Sharing:
Inflammation, mediated by reactive microglia /
macrophages, plays a key role in many systemic, neurological and ocular disorders.
Therefore, targeted, localized, and ‘appropriate reprogramming’ of reactive macrophages
can have a significant impact on many disorders, offering potent therapeutic strategies for
unmet needs. However, targeted delivery of drugs to specific cells at remote sites of injury
is a challenge. We take advantage of the selective, intrinsic, pathology-dependent, reactive
microglia/macrophage uptake of dendrimers (tree-like nanoparticles, 4nm in size, with no
targeting moieties) in >30 models of CNS, ocular, and systemic disorder models in six
species (mouse to primates). Building on such selective uptake, we have designed
dendrimer-drug conjugates which have shown significant promise for translation. We show
that appropriate manipulation of reactive glia/macrophages can have dramatic impact on
inflammation, oxidative stress, excitotoxicity, neurobehavior and cognition in many models.
These results not only provide unique insights into the role of macrophages on disease and
repair, but also offer opportunities for developing potent therapies for unmet needs, from
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childhood disorders such as cerebral palsy and autism, to disorders affecting the elderly
such as COVID-related injuries, age-related macular degeneration, and Alzheimer’s
Disease. Examples of the promise of this approach and efforts towards clinical translation
will be discussed. Potential of this approach in rheumatology will be highlighted.
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Girdhari Roy
PhD Student
Birla Institute of Technology and Science (Hyderabad), India
Girdhari Roy is pursuing his PhD in pharmaceutical sciences
from BITS Pilani, Hyderabad campus under the supervision of
Prof. V. Vamsi Krishna Venuganti. Prior to his PhD, he worked in
the pharmaceutical industry for 2 years. At present, he is looking
for opportunities where he can utilize his educational qualification
and industrial experience to support commercialization of
products.

Title of Research Sharing: Development of Microneedle Devices for Ophthalmic Drug
Delivery
Abstract of Research Sharing: Ophthalmic drug delivery using conventional delivery
systems such as eye drop solution, suspension, etc., is always a challenge for the
pharmaceutical scientist. Poor ocular tissue permeability and less retention time on the
ocular surface decrease the ocular bioavailability. Several invasive approaches were
employed to overcome the poor bioavailability issues using intrastromal, intravitreal
injection, ocular implant etc. However, the limitations such as retinal detachment, pain at
the injection site, and poor patient compliance decrease its popularity. So, there is a need
to develop a drug delivery system that can overcome the limitation of both topically applied
formulation and invasive drug delivery methods. Our study investigated the role of
polymeric microneedle (MN) based drug delivery device to deliver the therapeutics in a
minimally invasive manner. The MN's placement on the eye globe is always a challenge,
here we have designed a microneedle corneal device (MCD) device, which mimics the
shape of the commercially available contact lens. The 25 MNs are centrally located into the
concave portion of the MCD. The MCD was prepared using micromolding techniques. The
micromolding technique can significantly contribute to industrial applicability, where the
same mold can be used multiple times to produce MCP. The effectiveness of the MCD to
deliver a various range of drug molecules was investigated using in-vitro, ex-vivo, and invivo models in the excised human cornea, excised porcine eye globe, and the male New
Zeeland white rabbit, respectively. Further, we have also investigated the safety, sterility,
and irritation potential of the polymeric microneedle using Hen's Egg Test – Chorioallantoic
Membrane (HET-CAM), microbial growth study, and MTT assay using human corneal
epithelial cell lines. The SEM image of the MCD reveals the uniform distribution of MNs on
the concave portion of the device. The polymeric MN of MCD gets dissolved within a minute
post-application on the cornea. The ex-vivo and in-vivo study reveals its effectiveness in
delivering the therapeutics more effectively than topically applied formulation. The HET-
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CAM study shows the MCD prepared using dissolving polymer did not cause any
irritation. Similarly, the MTT assay reveals its safety during the application. We can
conclude that the polymer-based dissolvable microneedle corneal device can be a
better alternative to deliver the therapeutics in the eye in a minimally invasive manner.
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Praveen Thoniyot
Senior Scientist & Team Leader
Institute of Chemical & Engineering Sciences, A*STAR, Singapore
Praveen Thoniyot is a Senior Scientist and Team Leader at
A*STAR’s Institute of Chemical and Engineering Sciences
(ICES). In 2000, he obtained his PhD degree in organic chemistry
at the National Chemical Laboratory, India, on a national
fellowship from India’s Council of Scientific and Industrial
Research. Thoniyot conducted post-doctoral research on a
CNRS fellowship at the University of Nantes in France, where he
worked on organic-inorganic hybrid materials. In 2002, he joined
the Department of Chemistry and Biochemistry at the University
of California, Santa Cruz, and worked on boron chemistry,
polymerization chemistry and saccharide-sensing technologies.
In 2005, he joined A*STAR and held various research positions
before joining ICES in 2015. Thoniyot is passionate about
incorporating sustainability and a systems-thinking approach into
all his research projects. His current focus is on encapsulation
technology for various applications.

Title of Research Sharing: Biocompatible Nanospheres for Skin Care
Abstract of Research Sharing: Polymer nanoparticles are thought to be excellent in
stabilizing enhancing benefits for sensitive skin care actives and improve the
efficacy. However, for nanotechnology solutions to commercially succeed, there are
several performance, manufacturing, and regulatory challenges to be overcome. This talk
will present an example of scalable production and compelling benefits of a polymer
nanotechnology system developed in my lab in skin care products area. The talk will also
high light the importance of adhering to sustainable practices of polymer production and
nanoencapsulation in pursuing polymer nanotechnology for various applications.
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Chan Bee Eng Mary


Professor
School of Chemical and Biomedical Engineering, Nanyang Technological University, Singapore
Mary Chan is presently a professor at the School of Chemical
and Biomedical Engineering at the Nanyang Technological
University Singapore (NTU Singapore). She is presently the
Director of the Centre for Antimicrobial Bioengineering. Her
expertise
is
in
polymers
for
biotechnology
and
nanotechnology. She has developed a class of cationic
antimicrobial polymers and coatings that are selective toxic to
bacteria and have good biocompatibility. Her hydrogel materials
for various biomedical applications (contact lens and wound
dressing) have been licensed to the companies. She has been
elected to being a Fellow of the America Institute of Medical and
Biological Engineering. She is also an associate editor of the
ACS Applied Materials & Interfaces. She was the Acting Chair
(2011-2013) and also a co-founder of the School of Chemical and
Biomedical Engineering at NTU. She obtained her BEng (Chem)
and PhD (polymers) from the National University of Singapore
and MIT respectively.

Title of Research Sharing: Antibacterial and Antibiofilm Polymeric Materials
Abstract of Research Sharing: Antimicrobial resistance has become a global healthcare
crisis. Multi-drug resistant bacteria are a common and serious problem in clinical settings
but can also be found increasingly commonly in the community. As an alternative to
antibiotics and antimicrobial peptides, we exploit cationic antibacterial polymers that
depend on hydrogen bonding to achieve good antibacterial efficacy. Our approach has
been to make new cationic agents that rely less, or not at all, on hydrophobicity. To
compensate for individual chain low molecular weight, we designed chitosan-derived
peptidopolysaccharide molecules with strong hydrogen bonding (but low hydrophobic
interactions) that spontaneously self-assemble into nanoparticles to aggregate charges
and demonstrated good antibacterial effect without toxicity. We also designed glycosylated
block co-beta-peptides to achieve good antibacterial potency with low toxicity. Importantly,
these cationic polymers have low propensity to cause resistance in bacteria. The problem
of drug resistance is compounded by bacteria in biofilm and non-replicative states which
are not easily treatable by antibiotics. We showed that hydrophilic cationic block
copolymers act effectively to penetrate biofilms and then attach to bacteria surfaces to
remove them from the extracellular polymeric substances (EPSs). We also showed that
glycosylated block co-beta-peptides can kill various sub-populations of MRSA, including
the metabolically inactive persisters and biofilm-associated bacteria.
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Maria N. Antipina
Senior Scientist
Singapore Institute of Food and Biotechnology Innovation, A*STAR, Singapore
Maria N. Antipina obtained her Ph.D. degree in biophysics from
the Lomonosov Moscow State University (Russia) in 2004. She
moved to the Max Planck Institute of Colloids and Interfaces
(Potsdam, Germany) in 2005. In October 2005, Maria N. Antipina
was awarded the Incoming International Fellowship of the
Alexander von Humboldt Foundation to carry out a research
project on artificial viruses for gene delivery. In 2007, Maria N.
Antipina joined A*STAR (Singapore). She worked as a Research
Scientist in the Institute of Materials Research and Engineering
till June 2020 before moving to the Singapore Institute of Food
and Biotechnology Innovation, where she is currently leading
projects on microencapsulation and delivery of micronutrients.

Title of Research Sharing: Layer-by-Layer Capsules for Drug Delivery via Intravenous
Injections
Abstract of Research Sharing: Despite being a powerful tool for targeted drug delivery,1
polymeric multilayer capsules assembled via alternative binding of complementary
molecules or nanoparticles often lack one or several essential features hampering their
translation and implementation for the disease treatment. Among those features are
biodegradability, size, harmless loading procedure, and good retentiveness for the
encapsulated drug. This chapter discusses a novel fabrication strategy for encapsulation
of anticancer drugs in a biodegradable polymeric layered assembly that includes the
template design,2 adjustments of the loading method, and further compaction of the
obtained capsules down to the nanoscale.3 The effectiveness of the developed drug
delivery systems to penetrate cancer tissue after intravenous injection was confirmed on
the mice model of lung cancer. It was also shown that the capsules could be used in
combinatory cancer therapy by targeting both the fast-growing cancer cells and the cancerpromoting microenvironment.
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Rinti Banerjee
Professor
Department of Biosciences & Bioengineering, Indian Institute of Technology Bombay, India
Rinti Banerjee is the Madhuri Sinha Chair Professor and exHead at the Department of Biosciences & Bioengineering, IIT
Bombay. She is an Associate Editor of ACS Biomaterials Science
and Engineering & is on the editorial board of Scientific Reports
and many other international journals. She is a Fellow of the
Indian Academy of Sciences, Bangalore, Fellow of the National
Academy of Sciences India and Fellow of the Society of
Biomaterials and Artificial Organs India. She works in the areas
of trigger responsive biomaterials, nanomedicine, drug delivery,
and point of care diagnostics. Dr Banerjee has an MBBS from BJ
Medical College Pune, a PhD in Biomedical Engineering from, IIT
Bombay in collaboration with Royal Hospital for Sick Children
Glasgow , and a postdoctoral from University of California, San
Francisco. She is also certified in areas of global health, social
entrepreneurship, intellectual property law and business
strategies for social impact. She has published over 200 papers including invited editorials and has
more than 5000 citations. She has more than 40 patents to her credit and 26 technologies licensed or
commercialised. She has received several awards including NASI-Reliance Industries Platinum Jubilee
Award for Biological Sciences, CDRI Award for Excellence in Drug Research, HH Mathur Award for
Excellence in Research in Applied Sciences, Lockheed Martin India Innovation Award, National Award
for Women Bioscientists, BSBE IITB Excellence in Teaching Award and Indo-US Frontiers of
Engineering Award. She is an awardee of the Grand Challenges program from the Bill and Melinda
Gates Foundation for microneedle platforms for contraceptive delivery and twice awardee of the Gates
Foundation’s Grand Challenges Explorations program for micronutrient loaded cosmetics for
adolescent girls and women of child bearing age, colour changing transdermal amoxycillin delivery
platforms for childhood pneumonia and twice recipient of the Samsung Global Research Outreach
program for ultrasound responsive theranostic agents in cancers. She serves on many international
expert panels including CEFIPRA, Cancer Research UK, New Zealand Health Research Agency, EU
group on medical devices, Slovak National Research Agency and several national agencies and
research advisory board of several institutions. The research of her group has led to licensing,
commercialization and widespread impact due to many technologies including Duraprot wash resistant
antiviral coated masks against SARS-nCOV2, reusable Duraprot plus coated N95 masks free of
plastics, alcohol free disinfectant sprays, transdermal nanoparticles, fortified infant oils, intravesical in
situ gels, nutraceuticals and many others are being translated.
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Title of Research Sharing: Nanoparticle and in situ Gel Strategies to Overcome
Barriers for Drug Delivery
Abstract of Research Sharing: Drug delivery strategies have the potential to increase the
bioavailability of drugs and penetrate across anatomical barriers to reach deeper target
tissues. Biodegradable and trigger responsive nanoparticles and in situ gels act as
platforms for the design of efficient drug delivery carriers. Biomimetic, trigger
responsiveness, nanosize based penetration, site specific self assembly and sol gel
transitions act as platform strategies to design smart biomaterials specifically suited for
drug delivery in various systems. Several examples of these strategies and their translation
will be covered in the talk. Amphiphilic phospholipid nanovesicles mimic the pulmonary
surfactant and can be optimised to form respirable aerosols with deep penetration into the
alveoli with non-invasive nebulisation techniques. These act as platforms for anti-oxidant,
anti-inflammatory and anticancer drugs with synergistic pulmonary surfactant actions for
therapy in acute respiratory distress syndrome and pulmonary metastasis respectively.
Transdermal delivery requires strategies to pass through the ceramide rich stratum
corneum barrier. Nanoparticles of fluidising phospholipids and fatty acids can be modulated
to alter bilayer packing and act as platforms to pass through the stratum corneum, or pass
along the follicular route for dermal and systemic effects. Stabilisation of the platform in oils
have led to micronutrient loaded infant massage oils containing multivitamins and iron for
neonatal development, leveraging traditional practices of infant massage with
nanotechnology. Nanoparticle in biopolymeric microneedle platforms having conical
morphology pass through the stratum corneum to form dermal depots for sustained release
of drugs. Ultrasound responsive biomaterials consisting of sulphur hexafluoride loaded
microbubbles linked to drug loaded lipopolymeric nanoparticles undergo cavitation in the
presence of an ultrasound trigger. This phenomenon can be utilised for triggered drug
release while the contrast enhancing property produces theranostic advantages for site
specific therapy in cancers. Another barrier for drug delivery to the central nervous system
is the blood brain barrier. Nanoparticle in slow degrading amphiphilic in situ gels act as
depot formulations for post surgical delivery of chemotherapeutics in glioblastoma with
minimal systemic accumulation. Miltefosine based lipid nanoparticles that are
mucoadhesive and stable nasal fluid, can exploit the intranasal route along the olfactory
nerves for direct nose to brain delivery. The urothelium of the urinary bladder poses another
challenge to delivery of drugs to the urinary bladder. Intravesical delivery is limited by
decreased retention and urinary excretion and poor penetration through the urothelium.
Nanoparticle in in situ gels which are stable in variable pH and in the presence of urine are
optimised for enhanced penetration through the urothelium. The platforms have potential
in superficial bladder carcinoma, deep muscle penetrating stages and interstitial cystitis for
enhanced effectiveness over several weeks. Core shell trigger responsive nanoparticles
for posterior segment ocular drug delivery and for sequential delivery of multiple drugs are
also explored. Nanocomposite gels have been developed that act as quick hemostatic,
multifunctional agents for trauma care with hemostatic, antibacterial and wound healing
properties. The talk will highlight some of these technologies, the strategies underlying the
innovations and their translation.
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Svetlana Gelperina

Julia Malinovskaya

Professor

Scientist
Mendeleev University of Chemical Technology of Russia, Russia

Svetlana Gelperina and Julia Malinovskaya are scientists at the D. Mendeleev University of
Chemical Technology of Russia. They explore the delivery of drugs into the brain and peripheral
tumors. Svetlana has more than 25-year experience in the pharmaceutical nanotechnology. Julia has
recently completed her PhD project focused on the development and evaluation of the PLGA-based
nanoformulation of doxorubicin for the chemotherapy of brain tumors.
Dr Svetlana Gelperina’s and Julia Malinovskaya’s presentation is kindly sponsored by Corbion.

Title of Research Sharing: Investigation of Doxorubicin-Loaded PLGA Nanoparticles
Abstract of Research Sharing: The PLGA-based nanoformulation of doxorubicin (DoxPLGA) is a drug candidate for systemic chemotherapy of glioblastoma. The technology is
based on brain delivery by PLGA NP overcoated with Poloxamer 188. The surface-modified
PLGA NP represent a self-assembling delivery system acquiring biological vectors –
apolipoproteins - from the blood, which enables doxorubicin delivery to the intracranial
tumour. Dox-PLGA produced a considerable antitumor effect against the intracranial 101.8
glioblastoma in rats. Safety and good tolerability of Dox-PLGA was confirmed in the phase
I clinical trial. The targeting parameters of Dox-PLGA NP depend on the drug release rate.
This influence was predicted by a physiologically based biopharmaceutical model and
further confirmed by the IVM image analysis of the drug accumulation in the preitumoral
area of a sc 4T1 murine tumour. In the case of the fast-releasing Dox-PLGA NP, Dox
penetration into the peritumoral area through the macro- and microleakages was observed
immediately after IV injection, yielding a maximal fluorescence peak within 15 min, whereas
the slow releasing Dox-PLGA NP produced a linear accumulation profile.
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Shakti Nagpal
PhD Student
Department of Pharmacy, Faculty of Science, National University of Singapore, Singapore
Shakti Nagpal is a graduate student at Department of Pharmacy,
NUS pursuing a Ph.D in Pharmaceutical Sciences under the
supervision of A/Prof. Matthias G. Wacker. He completed his
Bachelors in Pharmacy from University of Health Sciences
Rohtak (UHSR), Haryana, India. He holds a Masters in Pharmacy
specialized in Pharmaceutics from Birla Institute of Technology
and Science (BITS), Pilani, Rajasthan, India. He joined as a
technical trainee (Junior Scientist) in Formulation R&D Oral
Solids division at Dr Reddys Laboratories, IPDO-Hyderabad,
India. Later he worked at Institute of Nanoscience and
Technology, Mohali, Punjab, India as a Junior research fellow.
Currently he is working on Quality by design (QbD) driven
formulation development, Physiologically-based Nanocarrier
Biopharmaceutics (PBNB) Modelling of Nanomedicine.

Title of Research Sharing: High-Throughput Nanoformulation Development, A QbDbased Approach
Abstract of Research Sharing: For high-throughput development of nanopharmaceuticals,
an improved understanding of plasma pharmacokinetics is required. The development of a
suitable in vitro assay to predict this biopharmaceutical behavior is one cornerstone of
Quality by Design (QbD). The physiologically-based nano-carrier biopharmaceutics model
describes the system dynamics for nano-carrier based delivery by integrating the
physiological and pharmacokinetic parameters. A high-throughput formulation
development is a need of hour. Herein, a liposomal delivery system is being developed
using microfluidic flow-focusing (MFF). A particle size of approximately 120nm±10nm is
achieved by optimizing process parameters. The release kinetics of the developed
formulation will be measured using the dispersion releaser to predict the in-vivo
performance using the validated model.
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Thorsten Wohland


Professor
Department of Biological Sciences, Faculty of Science, National University of Singapore, Singapore
Thorsten Wohland studied Physics at the Technical University
of Darmstadt and the University of Heidelberg in Germany. He
conducted his diploma thesis at the European Molecular Biology
Laboratory (EMBL) and obtained his PhD in Biophysics at the
Swiss Federal Institute of Technology in Lausanne (EPFL),
Switzerland, for theoretical and experimental work on
fluorescence correlation spectroscopy (FCS). Following a two
year postdoc at Stanford in the USA working on single molecule
detection, he joined the National University of Singapore, where
he is now Professor in the departments of Biological Sciences
and Chemistry. At the time of writing he is the Director of the
Centre for Bioimaging Sciences and the Vice Dean for Research
at the Faculty of Science.

31

ACKNOWLEDGEMENTS

ORGANIZERS & PARTNERS

Covate Pharma

SPONSORS

32

ACKNOWLEDGEMENTS

