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Total synthesis of anti-cancer

marine product achieved
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Under the leadership of Dr Ye Tao, Associate Professor of PolyU’s Department of
Applied Biology and Chemical Technology, the concerted efforts of researchers
from both PolyU and Peking University’s Shenzhen Graduate School have led to
the first total synthesis of a natural marine product with anti-cancer properties:
grassypeptolide. This breakthrough paves the way for the further development
of anti-cancer drugs from grassypeptolide — a compound isolated from marine
bacteria — which has emerged as a promising anti-cancer agent.

It is difficult to obtain grassypeptolide from natural sources, but the research
team made its construction possible through a 17-step total chemical synthesis
process. The team faced significant challenges in forming the 31-member ring
of grassypeptolide and then introducing the two smaller thiazoline heterocycles
- five-member rings containing sulphur and nitrogen - into that ring. The
researchers constructed the 31-member macrocycle via a precursor with more
favourable cyclization kinetics, and then introduced the thiazoline heterocycles
at a later stage of synthesis to prevent them from undergoing side reactions.

This novel breakthrough has been reported in the authoritative Chemical
Communications (Issue 40, Volume 46, 2010) and has been highlighted by
Nature China.
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Biosensor provides
rapid virus field tests
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Prof. Samuel Lo, Associate Head of the Department of Applied Biology and
Chemical Technology, and Dr Derek Or, Associate Professor of the Department of
Electrical Engineering, have jointly developed a Portable Real-time DNA Biosensor.
The device is designed to perform speedy in situ DNA tests for bio-defence
and health surveillance purposes in areas suspected to be contaminated with
pathogens and/or undesirable microbes.

Unlike conventional laboratory tests that take at least one or two days, this
hand-held, battery-operated and fully automated biosensor is built upon a novel
DNA-based bio-chemo-physical conversion method. It is able to detect harmful
bacteria, such as E. coli, salmonella and staphylococcus, on site within 30
minutes. It can be adapted to cover such deadly viruses as SARS, H5N1 flu and
swine flu viruses in future. It can also be re-designed to monitor possible biological
attack from anthrax, smallpox and cholera etc.

Comprising a reaction chamber, an ultrasound core and an electronic power
board, the new biosensor can test for the presence of a specific pathogen in water
and air samples by recognizing the existence of its DNA. When this pathogen is
added to the reaction chamber, the further addition of both specific primer-linked
thrombin and fibrinogen triggers an innovative molecular bio-chemical reaction.
In the case of a DNA primer match, the enzyme will convert fibrinogen into a
lump of visible gel that blocks the transmission of ultrasound signals through the
reaction chamber. A drop in the ultrasound reading is then a strong indicator of
the presence of the target pathogen in the sample.

This invention won a Gold Award at the 39th International Exhibition of Inventions
in Geneva, Switzerland.
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Prof. Samuel Lo and the biosensor device
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Chronic exposure to

methyl-mercury increases risk
of neurodegenerative disease
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Amount of total mercury and methylmercury found in different parts of the brains of rats which
have chronic and low dose intake of methyl-mercury
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The research team led by Prof. Samuel Lo, Associate Head of the Department of
Applied Biology and Chemical Technology, recently discovered that chronic exposure
to low-dose methyl-mercury, an environmental contaminant commonly found in
seafood, may increase the risk of developing neurodegenerative disease.

In their study of rats chronically exposed to low doses of methyl-mercury, the
researchers concluded that the cerebellum accumulates the largest amount of
mercury, followed by the visual cortex, motor cortex and somatosensory cortex.
Another important finding of this study was that in addition to methyl-mercury, the
brain also accumulates other forms of mercury. In cases of acute mercury poisoning,
such as that seen in Minamata disease, the neuro-sensory pathway seems to
be affected first. The researchers employed advanced proteomic techniques to
investigate protein expression in the somatosensory cortices of rats intoxicated with
low-dose methyl-mercury. They found the expression of 104 out of 973 proteins to
decrease by at least 50% after exposure to mercury contaminants.

Among these down-regulated proteins, 18% were found to be related to the
cytoskeleton, 26% to energy metabolism, 18% to protein metabolism, and 20% to
neurotransmitter release and signal transduction. The combined effects of these
down-regulated proteins appear to suppress normal neuronal functions to an
enormous degree, including the ability to repair the cerebrum itself. These results led
the researchers to the conclusion that chronic exposure to low-dose methyl-mercury
may increase the risk of developing neurodegenerative disease.
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Research advances ultra-precision
machining technology
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Dr Benny Cheung (left) and Prof. W.B. Lee
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The research efforts of two PolyU
scientists in the modelling and
characterization of nano-surface
generation in ultra-precision machining
have been recognized with a Natural
Science Award (Second Class), conferred
by the Ministry of Education of China as
part of the Higher Education Outstanding
Scientific Research Output Awards
2010. The two scientists, both from the
Department of Industrial and Systems
Engineering, are Dr Benny C.F. Cheung
(Principal Investigator), Associate
Professor, and Prof. W.B. Lee (Co-
investigator), Chair Professor.

There has been growing demand in recent
years for high-precision components
with a nanometric surface finish. Such
components are widely used in a
variety of high-tech industries, including
advanced optics, telecommunications,
biomedical science and aerospace
technology. Because the quality of
the machined surface is critical to the
functional performance of high-precision
components, the process of nano-surface
generation has attracted significant
research interest.
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In many industrial applications, the
achievement of a super mirror surface
finish at the nano-scale via Single Point
Diamond Turning (SPDT) remains highly
dependent on the experience and skill
of the machine operator. Optimum
surface quality is achieved through
an expensive trial and error approach
whenever new materials or machine
tools are introduced.

The machining of a super mirror surface
at the nano-scale demands research into
novel nano-surface generation modelling
and characterization, particularly if the
cutting process is to become more
predictable and cost-effective. The
research team has conducted extensive
theoretical and experimental research
investigating the factors that affect nano-
surface generation and its mechanisms
and, accordingly, has developed a
number of novel surface topography
models and surface characterization
methods.

The research results not only allow a
better understanding of the theory of
nano-surface generation mechanisms,
but also provide important means for
optimizing the quality of machined
surfaces at the nano-scale. They thus
make a significant contribution to the
advancement of ultra-precision machining
technology and its applications.

Recognizing PolyU’s research
achievement in ultra-precision machining
technology, the Ministry of Science
and Technology of China approved the
University’s establishment of a State Key
Laboratory in Ultra-precision Machining
Technology in 2009.
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Non-intrusive retinal imaging system
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Developed by Prof. Jane You Jia of the Department of Computing, the novel Retinal
Imaging System performs computer-aided, non-intrusive diabetic retinopathy (DR)
screening and monitoring and affords privacy protection.

The special features and advantages of the system include:

e a special optical design for a new fundus camera model that allows lighting
normalization and position alignment;

e a hierarchical approach to retinal image analysis via multiple feature extraction
and coarse-to-fine lesion detection; and

* a wavelet-based scheme for lossless data embedding to facilitate information
security and privacy protection.

The system demonstrates effective diabetic care, and has excellent potential for
widespread applications, as described in the following.

e The new effective retinal image analysis software in conjunction with the high-
performance fundus camera has widespread clinical applications, not only by
ophthalmologists in eye care, but also by other medical specialists in the provision
of general health services, including telemedicine.

e The new algorithms for lossless data embedding will make a significant contribution to
information technology applications, ranging from multimedia to information security.

This innovation won a Gold Award with the Congratulations of the Jury at the 39th
International Exhibition of Inventions in Geneva, Switzerland. It also took Second
Place in the SPIE Medical Imaging 2009 International Competition — Retinopathy
Online Challenge.

Prof. Jane You Jia
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Non-interfering respiration
monitoring system
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Prof. Tao Xiao-ming, Head and Chair
Professor of Textile Technology at the
Institute of Textiles and Clothing, has
developed a device called O-breath,
which accurately monitors vital signs
in clinical settings, including Nuclear
Magnetic Resonance Imaging (NMRI)
rooms, without interfering with medical
equipment.

O-breath is a wearable photonic strain
sensing system comprising a textile
belt integrated with polymeric optical
fiore sensors, and is designed to
detect repeated large deformations.
The central fabric-based strain sensor
consists of three essential components,
namely, an elastic textile fabric, a series
of looped polymer optical fibres on
which specially designed v-grooves are
made by laser cutting, and a unique joint
structure that facilitates the deformation
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mode required by the v-groove optical
fibres. The light transmission power of
the integrated polymer optical fibre is
measured during deformation.

The O-breath fabric optical sensing
device is immune to electromagnetic
interference. It features a maximum
working range up to 30% strain and
a high degree of repeatability and low
degree of hysteresis, which makes it
ideal for use in such applications as
NMRI and underwater respiration-rate
monitoring. It also has great potential
for applications in wearable electronics,
robotics, healthcare and industrial
engineering.

This novel device won a Silver Medal at
the 62nd International Trade Fair Ideas —
Inventions — New Products in Nuremberg,
Germany.
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Prof. Tao Xiao-ming (left) has developed the wearable O-breath system
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Novel software raises standards
of aero engine maintenance

B

Aero engine overhaul
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From left: Mr Peter Hammond, Director, MSP; Mr Mick Brown, General
Manager, Operations, HAESL, Ir Prof. Alex Wai, Vice President (Research
Development), PolyU; Mr Tony Brown, Director, MSP; and Dr Stephen
O’Brien, Director of IC, PolyU
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In collaboration with Hong Kong Aero Engine Services Ltd (HAESL), engineers
from PolyU’s Industrial Centre (IC) have achieved a breakthrough in aero engine
maintenance. By applying mathematics-based software developed by the UK’s
Metrology Software Products Ltd (MSP) to the multiple-axis machining of turbine
blades, they have been able to greatly reduce the scrap rates in turbine blade repair.

Turbine blades are subjected to extreme temperatures in operating conditions, and
some degree of deformation and distortion is inevitable over time. The components of
these blades are expensive to replace. The new software involves the development of
new five-axis probing techniques for machine tools, allowing automated part location
to a very high degree of accuracy.

After months of exploration, development and modification by the IC, HAESL and
MSP, the first batch of turbine blades applying the new software successfully passed
the repair test at the IC and has been approved by HAESL for further production.
HAESL now plans to use this software application in its turbine blade repair cell.

PolyU has received a generous donation of more than HK$700,000 worth of software
and systems from HAESL, and MSP has agreed to provide further support to the
University, thus permitting the IC to further develop the multiple-axis machining of
turbine blades for better aero engine maintenance. The software and the system is a
powerful tool for developing advanced solutions to deal with the most difficult parts
in a more accurate way and in shorter time than using traditional methods.
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Female directors help
to boost earnings quality
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Prof. Judy Tsui, PolyU’s Vice President
(International and Executive Education),
Director of the Graduate School of
Business and Chair Professor of
Accounting, Prof. Ferdinand A. Gul,
Chair Professor of Accounting and
Corporate Governance, and Prof. Bin
Srinidhi of the City University of Hong
Kong, have co-conducted a research
project entitled “Female Directors and
Earnings Quality”.

Drawing on a sample of US listed
firms from 2001-2007, the researchers
tested the relationship between female
participation in corporate boards and
earnings quality. They employed two
measures of earnings quality. Their
first measure is discretionary accruals
quality which is the estimation error in
accruals after controlling for current,
past, and future cash flows, sales and
long-term assets, and operating cycle
and volatility in sales. Their second
measure of earnings quality is the
propensity of firms to beat earnings
benchmarks by a small amount. When a
firm’s unmanaged earnings are just shy
of earnings benchmarks such as prior-
year earnings or analyst-forecasted
earnings, managers have an incentive to
manipulate earnings to meet/beat those
benchmarks. These small increases
(over the prior year’s earnings) and
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surprises (over analysts’ forecasts)
constitute earnings management that
is unrelated to firm performance. The
researchers also conducted additional
tests using performance-adjusted
discretionary current accruals.

The results of this research project
reveal that female directors are willing
to tackle tough issues that are often
considered unpalatable by all-male
boards. Female board participation is
also found to lead to more effective
board communication with investors.
The presence of female directors in
monitoring positions on audit and
corporate governance committees also
makes for more transparent reporting
and earnings quality. There is evidence
that boards with female directors
promote greater vigilance over financial
reporting, exhibit greater independence
of thought and ensure a more rigorous
monitoring process.

The study reveals a positive relationship
between female participation in
corporate boards and earnings quality.
After controlling for endogeneity, firm-
level board governance, and other
known firm and industry characteristics,
the study finds significantly higher
earnings quality in firms with female
board participation.

Profs. Judy Tsui (left) and Ferdinand Gul
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Research explores effective
healthcare communication
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Unsatisfactory communication during healthcare provision may lead to misdiagnosis,
incorrect treatment and even death. To analyse and improve communication within
the hospital Accident and Emergency (A&E) setting, Prof. Diana Slade of PolyU’s
Department of English and her team are collaborating with Tuen Mun Hospital in a
pioneering research project entitled “Emergency communication: Improving the quality
and safety of patient care through effective communication”. This project will examine
communication encounters between doctors/nurses and patients in the hospital’s
A&E Department to identify the features of successful and unsuccessful encounters.

In March this year, Prof. Christian M.[.M. Matthiessen, Chair Professor and Head of the
Department of English, and Prof. Slade convened the First International Symposium
and Roundtable on Healthcare Communication in Hong Kong. Organized by both
the Department of English and the Faculty of Humanities, the event brought together
researchers and healthcare practitioners from around the world to explore healthcare
communication, identify ways to achieve high-quality patient-centred healthcare, and
manage and minimize risk.

During the Symposium, Dr E. Angela Chan, Associate Head and Associate
Professor, School of Nursing, presented the findings of a research project exploring
nurse-patient communication. Focus group interviews were adopted in the study
and thirty-nine registered nurses had participated. The findings reveal that, by
integrating communication into routines as intended actions, nurses demonstrate
that communication and relationships building with patients does not take extra
time. In fact, good communication and relationships with patients help nurses to
save time. Dr Chan concluded that nurses’ communication behaviour is closely
related to their perception of communication. There is a need for a paradigm shift in
thinking that therapeutic communication requires extensive time. Additionally, nurses
should recognize the value of short iterative interactions and chitchat as quality
communication that allows them to better understand their patients and provide
patient-centred care.

Dr E. Angela Chan
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Winning Projects at the 39th International Exhibition of Inventions
(Geneva, Switzerland, April 2011)
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Award
#215

Gold Medal with the
Congratulations of the Jury
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Grand Prize of The
Technical University of
Cluj-Napoca - Romania
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Gold Medal with the
Congratulations of the Jury
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Diploma of Excellency from
The Technical University of
Cluj-Napoca - Romania
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Gold Medal
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Silver Medal
fR48

Best Invention Award from the
First Institute of Inventions and

Researchers in |.R. of Iran
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Silver Medal
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Silver Medal
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Silver Medal
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Project
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A Novel Optical Method for
Retarding Myopia Progression
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(See Cover Story on P.1
RE1EHENSE)

An Innovative Secured Retinal
Imaging System for Computer
Aided Non-intrusive Diabetic
Care
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(See P.18 B %18H)

Portable Real-time DNA
Biosensor

FEEXNER (DNA) BB RORI 28

(See P.15 HZ15H)

Solar Powered Air Conditioning
System for Vehicles (SAV)
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