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Introduction

The Hong Kong Innovation Academy

To nurture a culture of innovations in healthcare, School of Nursing of Thg Kong

Pol ytechnic University (Pol yu) takes t he
Innovation Academy in 2013. The Hong Kong Innovation Academy (HKIA) is part of a
global setup of leading universities led by the University of Geneva in Switzel4aic.

aim of the HKIA is to showcase and promote the novel innovations by local healthcare
colleagues that are capable to solve clinical problems. The Academy also facilitates
adoption and commercialization of the innovations benefiting patients and peopled.

The inaugural signature event of HKIA is the Hong Kong Innovation Day. To stimulate
innovative ideas and concepts that bring immediate benefits to the patients, clinicians as
well as the healthcare industry, HKIA invited local healthcare ingitat universities

and colleges to compete for theng Kong Innovation Awarddnventors were invited to
submit solutions and innovations tackling current issues in medical and healthcare science
and the submissions will be judged according to their fasguplication, sustainability,

cost effectiveness and significance in improving the quality of life or patients.

Champion of the Innovation Awards Competition will represent Hong Kong to compete
for the ultimate global Innovation Award of Excellencele World Innovation Day in
Geneva in 2014, alongside with other champions at local Innovation Days from different
parts of the world.
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Project 1: EasyPackageOpener, EasyWay to Improve QoL

Yuen Ling TSANG
Department of Rehabilitation Scierscd he Hong Kong Polytechnic University

Introduction/Objectives:

In the process of civilization, we packaged our food in order to keep them in good condition,
clean. Thus, we always need to open food, beverage package in daily life. Mostly we need to ope
package by two hands cooperation or even using tools like scissors. However, for people after
stroke, or with certain conditions such as RA, poor manual dexterity and strength may encounter
difficulty to open package independently to feed or prepare. meal

The invention fiEasy Package Opener (EPO)O is &«
cutter. EPO is a handy, low cost and easy to use tool which can be manufactured massively. It
aims at helping people with poor fine motor function or capablaanipulate tools with single

hand only to open package in order to facilitate their daily function and improve their
independence.

Methods:

10 communities living subjects with difficulty to open package caused by different level of fine
motor weaknessvere invited to use EPO opened food, drink package. First, they were asked to
open package without any tool. Then, they were provided a 2 minutes tutorial of function and
usage of EPO and opened package by EPO.

Results:

2 subjects were able to open fopdckage manually after 30 sec to 1 minute trial. The rest of
them could not open package without tool. When using EPO, all subjects could open package
within 1 minute trial. All subjects agreed EPO was handy, easy to use. They were satisfied with
using EPCio open package.

Conclusion:

EPO is a safe, handy, low cost and dsendly tool which facilitate client to open food and drink
package in their daily life. It is suitable for community living client to improve their quality of life
and independence.hé& limitation of EPO is that not suitable for client who is not able to
understand at least two steps instructions.
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Project 2. Tremor Measurement and Assessment Using Smartphone

Xue-Jian HE, Kup-Sze CHOI
Centre for Smart Healtlgchool of Nurgg, The Hong Kong Polytechnic University

Introduction :

Tremor is defined as involuntary, rhythmic oscillations of a functional body part [1]. Tremor of

disabling forms is called pathological tremor, which is the most common movement disorder [2]

and usally associated with aging. It is found that more than 4% of the patients with movement

disorder older than 65 years are affected by tremor [3]. The affected body parts include hands,

legs, head, tongue, etc. Although the disorder is notHifeateningjt may lead to significant

functional and social disabilities [1], disturbing daily life activities such as eating, writing, and so

on [4].

The current tremor assessment relies on clinical rating scales. However, these rating scales are
subjective,coarsend f ail to capture subtle changes in pa
detection and quantification of tremor are of clinical interests for both diagnosis of neurological

disorders and objective evaluation of treatment [7]. Several studiesshawn that tremor can be

measured accurately with inertial sensors and there exist strong correlations between the
measured data and the tremor scores in traditional rating scale [6] [8]. In these studies, bulky or

special equipments are usually needad the function of automatic rating is lacking, which

i mpede them from widespread use. Anot her <consid
fluctuate significantly throughout the day. Hence, objective and continuous measurement of

tremor are needeto study the degree of motor impairment, manage tremor, and to assess the

effect of different treatments and therapies [3,9].

With recent advances in smart phones, which are now equipped with powerful embedded sensors
such as accelerometer and gyrosojp is possible to develop a mobile system for tremor
measurement and assessment. Though portable corbygtnt systems for tremor evaluation are
commercially available [6], smaphonebased systems excel in various aspects, including higher
populationpenetration, lower cost to purchase, and more convenience for personal use.

Methods:

2.1 Measurement

Traditional methods of tremor diagnosis use accelerometers that are attached to different body
parts of the user. When the user performs daily aietdyithese sensors gather the acceleration

and orientation data, which are processedioff to detect the presence of tremors. In contrast,
since the accelerometer and processor are integrated in the same mobile phone, the data collection
and processingan be done in the same place and at the same time. As the weight of mobile
phone could be as light as less than 100 g, the mobile phone, as a movement sensor, can simply be
fixed on the userds pal m.

For neurological patients, tremor is clinically deBed as (1) rest, (2) postural and (3) kinetic

tremor according to its mode of clinical presentation [3]. Therefore, during clinical assessment, a

session is divided down into three tasks corresponding to the three types of tremor. With a smart

phone attaokd to the palm, the user sits on a chair and follows the instructions given by the

system automatically to perform the three tasks one by one. Rest tremor is evaluated for 30
seconds while the wusero6és hands r emlatiemosis st i | | r
evaluated for 20 seconds with arms extended against gravity in front of the body. Kinetic tremor

is evaluated for 15 seconds where the user repeatedly extends his or her arm from thigh and
touches the nose with the index finger.
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2.2 Assessment

The tremor data are transformed into the frequency domain and automatically assessed by the
system based on the clinical assumption that tremor is a psgeyttimic activity and that
typically there is a frequency associated with each kihdremor [11] [12]. Besides, tremor
amplitude is the most important indicator of pathological tremor [10], which is calculated from
the total spectral power in the frequency bands associated with three types of trenid, He, 3

for rest tremor; #12 Hz for postural tremor;iZ Hz for kinetic tremor. Hence, the measured data

in time domain are first transformed to frequency domain using Fast Fourier Transform (FFT),
followed by the calculation of the power spectral density (PSD). Then, the power thighinree
specific frequency bands is obtained from the PSD to determine the tremor type. Finally, the
power level is mapped to scores in the traditional rating scale.

Results:

The proposed mobile tremor assessment application is developed on a Samaunghone
running the Android operation system 2.2.1 to execute the measurement and assessment
algorithms as show in Fig. 1(a). The application is able to acquire acceleration and orientation
data with the sensor embedded in the smart phone. Signaksiragand analysis are performed

to determine the tremor type and the corresponding score in the traditional rating scale
automatically. The historic data of tremor scale can be viewed conveniently in a concise user
interface as show in Fig. 1(b) to trattie tremor progression.

(Postural) in progress...
(11s)

remor Type: Rest
Rating Scale:
Power:
Peak Frequency: 4.157
Mean Frequency 7
Median Frequency: 4.615
Power Ratio: 0.11¢

Entropy: 1.94¢
. Rest (™ postural . Kineti

| S P S S SRS SIS SY! SRS ey, S|

£
Cou

(a) Data collection and processing  (b) historical data display
Fig. 1 User interface of the smanthonebased tremor measurement and assessment system.

Conclusion:

A smartphonebased tremor assessrsgstem is proposed. The result of preliminary evaluation
demonstrates that the system can be used to continuously collect tremor data and automatically
rate the degree of tremor. It is handy and can be used conveniently at home. In view of the large
popuation of elderly with tremor problem and the widespread adoption of smart phones, this
system is believed to be useful to tremor assessment and management.
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Project 3. Create An Infusion Trolley for Enhancing The Effectiveness Efficiency
and Safety in Post Open Heart Surgery Patient Transportation

L.Y. WONG, W.C.R. LI, P.M.A. TO, P.C.B. TSUI, L.S. WONG, S.M. WONG, S.H.J.
FUNG
Cardiothoracic Surgery Department, Queen Mary Hospital

Introduction :
Transporting the post open heart surgery patient between Operation Theater (OT) and Cardiac
Thoracic Intensive Care unit (CTICU) is our daily challenging activities. Our focus is on the
effectiveness, efficiency and safety of both the gudtiand responsible staffs. However, the
conventional way to move the infusions fluids and infusion pumps from the bed side Infusion
pole to movable drip stands is risky, inefficient and restricted. As shown in appendix | & Il, we
discover the problems asas below:
1. During the transportation from OT to CTICU
- ltis risky of fall for hanging too many infusioiby two bedside infusion poles
- Anesthetist is not easy to adjust the inotropic support easily due to messy infusions lines
during the transport
- Lowerthe speed and efficiency of transport related to bulk infusions
2. After arrival in CTICU
- Nurse takes times in tidying and resettling the messed up infusions, cord the electric wires
and plugs, it disperses the concentration in patient monitoring
- Rearrage the use of infusion pumps will disturb the continuation flow of intravenous
drugs such as vasactive infusions
- High risk on staffds wrist injury due to
infusion pump on to the infusiqroles and movablerigh stands
- Infusion pumps have to be arranged in different dimension to prevent it from loss of
balance and leading to fall down easily. Therefore, the IV lines quite messy and risk of
causing confusion in adjusting infusicate and lead to medical errors
- Emergency repen for that patient; Reverse the arrangement of 1V infusions from drip
stands to bedide poles; rarrange the electric lines is needed. Therefore, prolong the
time for emergency transferring patient back to OT

With the support by our gartment, we have designed a better way to solve our difficulties.

Methods:
Stage I Infusion trolley has been designed and has been implemented to use in CTICU for
replacing the traditional movable drip stands. Tailor made, safety and convenientsfeature
included in our consideration. (Appendix Il)
1. Increased capacity for infusion pumps and syringe pumps
2. Safety barriers prevent fall of infusion machines while putting them on the rack of
infusion trolley
3. Increased capacity and multiples himgghook allows the pumps to stand side by side,
infusion bottles can be hung on different hooks which enhance the safety andeskear
on managing the infusions
4. Two electrical sockets fixed on the back of trolley. This enhances patient safety with
efficiency and effectiveness emergency patient transport

Stage II: Expand to use this new infusion trolley for cardiac surgery in OT and then transport
patient with infusion trolley from OT to CTICU
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New infusion trolley will be used for pténg the IV fluids with pumps throughout the operation.
Therefore, OT nurses do not need to put the IV fluids back taidedpoles for transport back the
patient to CTICU. That is the patient will then transfer back to CTICU with wheeling the infusion
trolley. Overall, we can transport the pogterative patient together with this new infusion trolley
back to CTICU smoothly. (Appendix V).

No need to transfer the infusions pumps from bed side to movable drip stands anymore in CTICU.
The only step is tplug in the main power.

Results:
All the feedbacks that we get from nursing staff, physicians and supporting staff are positive.
(Appendix V)
V Simplified work flow in transport the posperative patient from OT to CTICU with this
new infusion trolley ismooth and efficient.
V Time saved around 10 minutes in average in our text. Nurse can settle the patient
effectively and rapidly. This decreased the disturbances in patient monitoring.
V Tidy infusion pumps and infusion lines increased the efficacy in adjusting vasoactive
infusion by anesthetist during transferal and settlement.
V The OSH concerns in wrist injury in handling infusion pumps or electric plugs had been
reduced.

Conclusion:

Our creative improvement project on improving effective, efficiency and safety in traatsport

is successful implemented in our department through the innovative new infusion trolley and
cooperative pathway with OT. Both patients and staffs can share the benefit.

Appendix I. Conventional way in transport post heart surgery patient

Transfer back from Prepare in Arrive in CTICU Settle down in

oT CTICU Nurse screwed off all CTICU

Conventim  infusion Movable drip pumps and transferrec Then, nurse aligned
poles were mounted or stands were them from beeside  all infusion lines with
both bedsides for =& kept ready ats infusion poles to thes pumps and also

hanging the infusion transferring prepared drip stands needed to keep or

pumps and fluid the infusions close monitoring the
during post patient at the same
operative time

settlement



Appendix Il. Problems noted from old Infusion pole and stands

U Fall risk
U Messy IV

tangling

difficult in

time

U Hinder patient

safety

During transport

with risk of
U Then, made

adjusting vase

activeinfusions
U Risk of prolong

transportation

High risk on
wrist injury due

screw off and
on motion
Delay post
operative
settlement

lines

Multiple separated
hanging hooks on bott
sides to make clear
view of fluids

Increased capacity

Fall prevention barriers
surrounded and let the
pumps stand safe
Measureable loading
and guides for user

Strong and smoothly
wheel

i
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Problems in drip stand

i Time waste in tidying
the infusions

i Drugs continuation flow
will be disturbed due to
rearrange the infusions

0 Messy infusions may
cause confusn or
medical error

0 Messy electric wires
and plugs on the floor
may cause stumble

U Disperse the
concentration in patient
monitoring

U Need to reverse the
Infusion arrangement
from drip stands to bed
side drip poles in case
of emergency operatior
back to OT

U Delay the transferring
back to OT time

Two fixed electrical sockets
on the back of the infusion
trolley that keep electric lines
neat and tidy

Allow transport more safe
and efficiency in emergency
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Appendix I V. New infusion trolley used in transportation

New designed infusion
trolley will be set up from
OT overall. Nurse will
transport the patient
together with new trolley
back to CTICU

Nurse can concentrate in
patient monitoring and no
more time waste in realign
the infusions and pumps

Successfully enhance th
efficiency, effectiveness
and safety in
transportation. In
addition, it enhances the
OSH issue in reducing
wrist injury too
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Project 4: Accessibility-friendly Mathematics Input System for Disabled Students

Kup-Sze (HOIT, Tak-Yin CHAN?
Centre for Smart Health, School of Nursifighe Hong Kong Polytechnic University
2Hong Kong Red Craoss Princess Alexandra School

Introduction :

Mathematics is essential for children to develop logical and abstract thinking as welbksrpr
solving skills. Conventionally, handwriting modality is used for learning mathematics, but it is
difficult for children with upper extremity disability. Although compubsrsed editing software
allows them to write mathematics using mouse and kegbaddwe software is considered
cumbersome to use, even to many physieatiied users. To facilitate mathematics learning of
the disabled children, we propose a teacheen mathematics input system to assist in writing
mathematics. The system supports eghspecific keyboard layouts to keep the number of keys
per layout optimal and minimal, thus better tolerating position error in picking the desired keys as
caused by motor control deficiency. The proposed system can be readily integrated into
conventionh computer systems only with minor software setup. Experimental study has been
conducted to demonstrate the usability and feasibility of the system.

Methods:

The concept behind the proposed system is to provide an intuitive way for children with upper
extremity disability to enter mathematics using a tablet device, in the form of a software keyboard
instead of using a computer keyboar d. When wus
screen, they will see the symbols appearing on the LCD moni@motebook computer. Here,

the notebook computer acts as a server connecting to the tablet device via WIFI connection. Web
technology is employed so that the software keyboard is displayed as a web page shown on the
tablet device, whereas the mathematsyahbols being entered are displayed in the web browser
displayed on the LCD monitor. The two web browsers running on separate devices are interacting
during the input process, as depicted in Fig. 1.

= =

2. cos sin tan cos' 7

3 . (= hitp:/locathast/editor/Default. aspx - Windows Internet bxplorer
o it o B4

oz|8]0 1
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e O] . |vex| = —

- == \

#< &« Vo i-..._l‘

e ——T 5.4) re

y b xSz
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56| x  + /
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~S
N o = s N

Fig. 1 (left) Software keyboard of different layoutkown on tablet device; (right) mathematical
symbols displayed accordingly on the LCD monitor of notebook computer.

The screen of the tablet device displays the keyboard layout on which the user will touch to pick
the required character. Hence, the laaddl layout is not longer fixed physically but che
changed on demand by showing the i mage of t
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Contextspecific keyboard layouts are designed to fit in the topics of mathemattshih
students are

learning. This alleviates the need to show a lot of irrelevant keys on the input panel as in the case
of common equation editor software. As the number of keys shown on screen is decreased, the
difficulty of picking a desired key amormthers on the tablet device is thus reduced, which are
favorable for children with weak motor control ability.

Results

The proposed touebcreen mathematics input system has been built and tested (see Fig. 2). It has
been evaluated by students withypical disability as well as teachers with years of experience in
teaching mathematics and science, in both normal and spéciehtion schools. It is pointed out

that touchscreen input method is more intuitive and tfsiendly for the disabled student¢hen
compared to standard computer keyboard esaren keyboard. The size of the keys displayed
on the touckscreen device is significantly larger than that provided by common equation editing
software, which better tolerates positioning error in pigkine desired keys caused by hand
tremor or jerky maneuvers. The contspiecific keyboard layout design is considered an
attractive feature to improve typing efficiency, where only relevant keys are grouped under the
same layout and the number of keys lagout is reduced. The students also show confidence in
mastering the operation of the system with more practice over time.

Fig. 2 Snapshots showing students with physical disability using the proposees¢oeeh input
system.

Conclusion:

The proposed touckscreen input system provides an accessiHtigndly approach for students

with upper extremity disability to enter mathematics into a computer. The system demonstrates
promi sing potenti al t o c omp e nlewarttheir fiustrationsnt udent s o6
writing mathematics. It is anticipated that with increase in mathematics input efficiency, the

adoption and deployment of the system in special schools will effectively reduce barrier to
mathematics learning and eventually enegerdisabled students to study mathematics.



Project 5: A Novel Drug-loaded Biodegradable Wefiknitted Stent for The

Treatment of Colorectal Cancers

Yi LI T, Gang LIT
Ping LAN2 Xiaowen HEZ Lei YAQ3

Abstracts

Junyan HUT, Ji ashen

Tinstitute of Textiles & Clothing, The Hong Kong Polytechnic University
2The Sixth Hospital, SUN Yagen University
3Department of Applied Sciencddniversity of Otago

Introduction :

LIT

Colon and rectal cancer (CRC) is one of the most serious cancers in terms of both incidence and

mortality globally, as well as in Hong Kong-B]. Bowel obstruction and stenosis are often
appearing in colorectal cancer pat&efB-5]. To restore luminal patency, these patients may have
to undergo emergency surgery, but this is often associated with a high mortality a78646,7].

For patients with advanced disease and in poor general health, stent insertion to broaden the

lumen at the site of the stricture is often used to restore the intestinal lumen through palliative
therapy [810]. However ingrowth of the tumour or granulation tissue within the lumen stent was
still found in all patients with uncovered stents and if658f patients with common covered
stents [11,12]. Owing to a lack of the antitumour capability, restenosis caused by tumour ingrowth
is still a major problem [13,14]. Therefore a stent with both a lumen restoring capability and an
intraluminal antitumour apability is important in the treatment of these patients. This concept is
shown in Fig. 1, whereby (a): deflated balloon catheter and compressethattad stent are
inserted into the stenosis; (b): inflated balloon expands the stent and compresaesothetd
restore intestine; (c): stemtidened intestine; (d) and (e): the drugs are released from the coating

membranes and the tumour is treated locally [15,16].

Objectives:

To develop a wefknitted polydioxanone stent which can slow releagéusrauracil (5FU). The

patent number i€N 201210378041.5, 2012().

Significance and value:

It is the first time to report the development of a novel biodegradableknigftd stent for the
treatment of colorectal cancer. The stent can be easily produgaldnted, treated or removed.

The whole process is a namvasive treatment without open surgery for the patients.

) Intestine
71\\ : Balloon

| | Compressed 2771 1./
| stent 0

Tumor

Y Catheter v

i

Fig. 1. Diagrams illustrating the use of a wlefitted stent incorporating a drug delivery function for

the treatment of intestinéemosis

Expaned

coating

Restored
feces flow |
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Methods:

1. Stent fabrication: Biodegradable stents were fabricated using akmittfitg machine
ST-06SL and coated with -BU-loaded membranes using a modified elespimning
machine;

2. Chemical characterization: The drug cogtmembrane morphology, chemical structure and
drug release profile were subsequently examined,;

3. Biological evaluation: The antumour mechanism in vitro and in vivo of the coating
membrane was assessed using a human colorectal cancer cell linglBGR tumour
bearing BALB/c nude mice. Fig. 2 shows the diagram of research methodologies.

Fig. 2. Diagrams illustrating the experimental design: (a): PDO polymer was synthesized [14];
(b): the stent was fabricated; (c): the modified electrorspmnmachine; (d): the prepared ddogded
stent; (e) and (f): biological evaluation.

Results:

The results showed that the chemical structure of the released drugs was integrated into the
membrane after the electro spinning process. The results focethecycle and apoptosis
evaluation showed that the 12.8%FB-loaded membranes provided better amtour effect

than the 8FU solution at IC50 concentration due to the long and stable drug release profile of the
drug membranes. Furthermore, in vivog iimplanted 12.8%-5U-loaded membranes showed a
better anttumour capability than an intraperitoneal injection 63 at LD50 concentration. The

drug release performance and loading percentagertf 5 significantly important for the anti

tumour effet.







































