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2004-08 B.Sc. Biomedical Sciences, University of Durham, UK

1. 2019-present, Assistant Professor

2. Taipei Medical University, Taiwan

3. 2014-18, Postdoctoral Research Fellow
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Drug delivery, stem cells, biomaterials, ischaemic diseases
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Encapsulated stem cells for
extended paracrine-based
therapy

Ischaemic diseases are the leading cause
of mortality in the developed world,
including Taiwan. During a myocardial
infarction (MI) approximately one billion
cardiomyocytes die due to apoptosis and
necrosis. For patients surviving the initial
attack, MI results in long-term remodelling
of the heart, leading to cardiac failure when
the heart can no longer support the body’ s
needs of blood circulation. Endogenous
regeneration of cardiac muscle is extremely
poor, and so there is an urgent need for
therapies which can improve outcomes by
promoting tissue regeneration over the
long-term.

Stem cell therapy has great potential as a
treatment for ischaemic conditions. However,
despite numerous clinical trials over the last
decade, only mild to moderate therapeutic
benefits have been demonstrated. The
greatest limitation is that stem cell survival
and retention at the target site is poor, with
only a small fraction of injected cells retained

for more than 24 hours. Implanted cells
secrete extracellular vesicles, soluble growth
factors, cytokines, microRNAs and other
substances which improve tissue
regeneration and encourage recruitment of
reparative endogenous cells. However, with
poor retention at the target site, these factors
are not long-lasting enough to produce
large therapeutic benefits.

My lab is developing a novel biomaterial
which can support three-dimensional stem
cell growth, retain them at the target site,
and protect them from the hostile post-MI
microenvironment.

We have shown that with our biomaterial,
we can sustain a population of stem cells for
more than one month. The cells cultured in
3D produce more growth factors and
exosomes than their 2D-cultured
counterparts. We have shown that
conditioned media and isolated exosomes
from 3D-cultured cells are able to protect
cardiomyocytes from hypoxia and rescue
them after ischaemia-reperfusion injury. We
are currently testing this combination in vivo
using mouse models of ischemia injury.
(Publication pending)
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Improved Liposomal Drug
Delivery to Tumours

During my time at Academia Sinica, I
also  worked on nanomedicines,
including drug delivery to the heart and

tumors. We developed a platform
technology for improving liposomal
anti-cancer drug delivery to brain

tumors. Using liposomal doxorubicin we
were able to increase delivery to brain
tumours by more than ten-fold (Lundy et
al, ACS Nano, 2020). Following on from
that we have been developing a new
polyethylene glycol-modified liposomal
formulation for treating other cancers.
Recently we have developed a liposomal
form (Fig la) of a small molecule

anthraquinone derivative which has
potent activity against triple-negative
breast cancer (1b). The liposomal
formulation improved the activity of the
drug, controlled drug release (1c),
increased intracellular uptake (1d), and
extends  the circulatory  half-life.
Furthermore, in a xenograft mouse
model, the liposomal drug totally
cleared the tumours in 85% of animals,
and had activity superior to a
commercial, clinically-used liposomal
doxorubicin (1e). Lastly, the safety profile
was improved, with no evidence of
toxicity compared to the free molecule.
(Publication pending)
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1. 1.CRS 2022 Annual Meeting #17/11~7/15EMEAREE
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2. EREFFHEBREW T —ELERERK M B (Advancements in
Pharmaceutical Technologies, https://bioedu.org.tw/course_detail_99) -
AERERHEEN RMNERMEEIZ0URE -

CRS Feb. 24, 2022

6:00 AM — 8:20 AM UTC
2:00pm — 4:20pm Taipei

https://crs.site-ym.com/events/register.aspx?id=1612858

@Australian @Nz @Taiwan
6:00-6:40 UTC 6:50-7:30 UTC 7:40-8:20 UTC
Moderator: Prof. Amirali Popat Moderator: Prof. Darren Svirskis Moderator: Prof. Yunching Chen

Dr. Samantha J. Wade Dr. Sachin Thakur Prof. Chih-Ching Huang

Univ. of Wollongong Univ. of Auckland National Taiwan Ocean Univ.
“Multi-drug Loaded Implants for the “Design of an injectable oxygen- “Carbonized nanomaterials for
Local Treatment of Pancreatic Cancer” loaded hydrogel” antimicrobial applications”
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Prof. Clive Prestidge Dr. Shakila Rizwan Prof. Hung-Wei Yang
Univ. of South Australia Univ. of Otago National Sun Yat-sen Univ.
“Nanocarriers to Overcome the “Improving delivery of therapeutics “Modular three-way junction RNAs
Delivery Challenges of Antimicrobials to the CNS” with light-up aptamer knockdown
and Advance Medical Treatments for genes to enhance radiotherapy in
Infectious Disease” glioblastoma”
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