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Fast and reliable

bone decalcifying technology
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Dr Guo showing how
the Rapid Ultrasonic Decalcifier work:
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Dr Guo Xia, Associate Professor of the Department of Rehabilitation Sciences, and
Prof. Zheng Yongping of the Department of Health Technology and Informatics,
have jointly designed a Rapid Ultrasonic Decalcifier to accelerate the process of
bone decalcification for pathological diagnosis, bone-grafting in orthopaedic and
plastic surgeries. Decalcification is a key step in making bones soft and easy to
process into thin sections for microscopic investigation.

While the traditional procedure is complicated and takes months to complete,
the new technology can achieve decalcification within a few days or even hours
to remove calcium ions from the bone. The decalcifier works in conjunction with
a special foaming agent, which activates upon contact with ultrasonic waves to
produce cavitation effects, to thoroughly remove calcium ions in a short time.
In addition, the machine has an end-point detection control and a temperature
controlling function that prevent the deterioration of the biological properties of
the decalcifying bone.

Laboratories and hospitals in Hong Kong, Taiwan, the Chinese mainland, Australia
and the US have tried the new system and rated it positively. This patented system
won a Gold medal at the Korea International Women'’s Invention Exposition 2008
and a Silver Medal at the 38th International Exhibition of Inventions of Geneva.

Dr Guo Xia,(left) and'Prof. Zheng!Yongping
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Thin liquid layer found near the
surface of glassy polymer films
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Applied Physics, and physicists at Boston University have jointly
discovered the existence of an extremely thin, with thicknesses
in the nanometre range, and highly mobile liquid layer near the
surface of glassy polymer films.

Dr Lam Chi-hang, Associate Professor of the PolyU’s Department of ;
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silicon. The polymer was set to flow randomly at &+
microscopic velocities by the combined effects of W
thermal activation and molecular interaction with silicon.

By continuously imaging the geometry of the film surface using

an atomic force microscope, the effects of the flow can be picked up and

the viscosity accurately measured using specialized algorithms developed by the
researchers. The viscosity values for the thinnest films studied were much smaller
than expected and exhibited features characteristic of surface transport.
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The research team successfully created a mathematical model accounting for
the full viscosity data set and unambiguously concluded that a thin surface layer
of the polymeric glass remains in the liquid state. The finding was released in
Science (25 June 2010 issue).
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Microscopic morphological details
of a polymer film
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Using nanotechnology to enhance
transistor performance
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Organic thin-film transistor memory device
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PolyU researchers have discovered that sandwiching a layer
of silver nanoparticles between organic transistors, which
are commonly used in consumer electronics, will significantly
improve the performance of the transistors and cut down the
production cost and enhance the performance of memory
devices such as touchscreens and book readers.

Led by Dr Paddy Chan Kwok-leung, Assistant Professor
of the Department of Mechanical Engineering, and Dr
Leung Chi-wah, Assistant Professor of the Department
of Applied Physics, with postdoctoral research fellow Dr
Sumei Wang as one of the key members, the research was
supported by funding from the Research Grants Council
and the University.

Organic transistors involve the use of organic semiconducting
compounds in electronic components. Using nanotechnology,
organic transistors can be made thinner with improved
performance. The PolyU researchers found that the
thickness of the nanoparticle layer changes the memory
device performance in a predictable way, thereby optimizing
transistor performance to meet application requirements.
Organic transistors made with a one-nanometer nanoparticle
layer have stable memory that lasts for three hours, making
them suitable for use as memory buffers. Transistors with a
five-nanometer-thick layer can retain their charge for a much
longer time. In addition, the technology is highly compatible
with the low-cost, continuous roll-to-roll fabrication
technique used in producing organic electronics.

The research findings of this research were published in
Applied Physics Letters (August 2010 issue) issued by the
American Institute of Physics and featured in ScienceDaily.
The work was also presented in the September issue
of Chemical Engineering Progress, a publication of the
American Institute of Chemical Engineers.
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Intelligent system improves
container terminal operation
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Developed by Prof. Eric Ngai of the
Department of Management and
Marketing and his teammates from the
Department of Logistics and Maritime
Studies, the Intelligent Context-aware
Decision Support System for Container
Terminal Monitoring is able to monitor
the real-time status and locations of
equipment and trucks in a container
terminal at a low cost.

Employing wireless sensor technology
and a differential global positioning
system, the system enables workers
to make just-in-time decisions on the
movement of rubber-tired gantry cranes
and on truck allocation in a container
terminal. It also collects real-time data
such as the positions of trucks and
the queue lengths under quay cranes
to support the terminal operations
accurately. Containers can then be
loaded or discharged with a shorter
lead time, thus saving manpower for
monitoring and tracking.

This innovative system won a Bronze
Medal at the 38th International
Exhibition of Inventions of Geneva.
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Overview of the system operation
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From left: Dr Lai Kee-hung, Prof. Eric Ngai, Prof. Li Chung-lun, Prof. Edwin Cheng
and Dr Venus Lun
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TCM diagnostic systems
help detect health problems
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Prof. David Zhang, Chair Professor of the Department of Computing, has been
leading the Biometrics Research Centre to develop three authentication and
medical diagnostic tools based on the traditional Chinese medicine (TCM)
principles of inspection, auscultation and olfaction, and palpation (2&1)).

The three new inventions are:

(1) The Automated Tongue Image Acquisition and Analysis System, which can
capture the image and features of a tongue and detect a change in the tongue
colour that may indicate early symptoms of some health problems;

(2) The Pulse Wave Analysis System, which can plot the signal of a patient’s pulse
on a graph for pulse pattern categorization to determine his/her basic health
status and diagnose some common health problems; and

(3) The Medical Biometrics Olfaction Analysis System, which can decompose a
patient’s exhaled gas for further analysis using electronic olfactory technology.
The system can also distinguish healthy people from patients, monitor the
medical treatment of diseases and measure blood glucose levels.

With these innovative tools, patients’ health status can be measured and
compared against the massive Chinese Medical Biometrics Database formed by
collecting data from over 30,000 patients in northern China in the past 10 years
for accurate diagnosis. Looking ahead, Prof. Zhang will expand the database by
gathering information from patients in southern China.
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1. Prof. David Zhang explains the newly developed medical diagnostic tools 3. Plotting pulse signal by the Pulse Wave Analysis System
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2. The Automated Tongue Image Acquisition and Analysis System in demonstration 4. The Medical Biometrics Olfaction Analysis System in demonstration
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Evaluating dust control practices for
the benefits of construction workers
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Research team: (from left) Dr Lu Wei-sheng, Dr Fan Shi-chao, Prof. Wang Tao, Prof. Geoffrey

Shen Qi-ping, Dr Ann Yu, Prof. Shen Li-yin and Dr Wong Yuen-wah
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a comprehensive study to evaluate the effectiveness of the current dust control
practices in Hong Kong’s construction industry. Construction dust, particularly
silica dust, is harmful to human health. The over-exposure of construction workers
to respirable crystalline silica, even for a short period, can lead to silicosis.

Funded by the Pneumoconiosis Compensation Fund Board, this research project
is being conducted by collecting both full-shift and process-specific workers’
respirable dust samples from local construction sites and analysing them using
X-ray diffraction based on the National Institute of Occupational Safety and Health
standards of the USA. Full-shift measurement collects personal respirable samples
during a full workday, whereas process-specific measurement samples the air
breathed while workers are carrying out construction processes such as drilling,
grinding and cutting.

Based on analysis of the net weight of respirable particulates and the levels of
crystalline silica dust, the effectiveness of local dust control practices will be
evaluated and areas of improvement suggested.

Sampling during grinding process
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New technology optimizes the Eco-friendly thermal storage system
quality of digital images enhances energy efficiency
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Supported by the HKSAR Innovation and Technology Fund, a research team The system can process short films
led by Dr Zhang Lei, Assistant Professor of the Department of Computing, has shot using home video cameras and
developed a Digital Video Signals Optimization System, thereby enhancing the mobile phones as well as traditional
quality of digital images and videos in consumer electronics. movies, thus improving the quality of
an image from the raw video stage and
removing noise and blurs. Using its
super resolution technology, the system
can also repair static digital images
by reconstructing blurs, sharpening
the fineness of the image profile and
improving the overall quality of images.

Experimental results have proved
that the new system is superior to
those currently in use both in terms of
subjective visual sense and objective
measurement of the peak signal to
noise ratio. Its distinct functions
include: (1) removing noise from full-
colour videos; (2) removing noise from
raw colour filter array (CFA) videos
shot with single charge-coupled device
cameras; (3) restoring full colour videos
from raw CFA videos; and (4) super

Dr Zhang Lei (middle) and his research team members resolution technology to optimize video
KizlB1(F) BT KA resolution from standard to high. o
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Apparel development made 8.

easy with EPAS
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Dr Roger Ng Keng-po of the Institute
of Textiles and Clothing, and Mr Brian
Lee Yu-hin and Dr Eva Yuen of the
School of Design, have jointly invented
an E-Clustered Prototype Assessment
System (EPAS). The system enables
fashion designers and merchandisers
to mix and match materials remotely
for the development of new apparel,
simplifying the decision-making
process without the need for long-
distance travel.

Using EPAS, fashion designers and
merchandisers can jointly examine
and discuss the application of material
samples in widespread geographical
locations. The system not only supports
physical sample examination with its
high-fidelity video stream and images
showing the delicacy of fabric with
accurate colour spectrum and level
of brightness, but also displays live
fitting from different perspectives
simultaneously.

This breakthrough won a Silver Medal
at the 38th International Exhibition of
Inventions of Geneva.
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E-Clustered Prototype Assessment System
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Dr Roger Ng Keng-po (right) and Mr Brian Lee Yu-hin
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