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Bt BEN OG22 5, cooperation and to become one of the most influential
research institutions in the world. N
20194575 | I E 12
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T A SR ER, multidisciplinary, dynamic and high performance”
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Witnessed by the Chinese President Xi Jinping and Singapore’s Prime Minister Lee Hsien Loong, the Sino-Singapore
International Joint Research Institute is an important technology collaboration platform jointly set up by the China-
Singapore Guangzhou Knowledge City Administrative Committee (CSGKC Administrative Committee), South China
University of Technology (SCUT), Nanyang Technological University (NTU Singapore) and SSGKC Investment and
Development Co., Ltd (GKC Co). The institute is located in Guangzhou Knowledge City, home to many world-class

resources for the international collaboration.

Guided by demand, SSIJRI will bring in advanced technologies and top talents from SCUT, NTU Singapore and
renowned universities and research institutes home and abroad. An innovative model of ‘Openness, Diversity,
Dynamics and Efficiency’ has been established through innovations in mechanism and technology. Such innovative
model will further enhance the vitality and creativity in research, and accelerate the local application of advanced and
mature international technologies and products. In line with the pivotal IAB and NEM industries in Guangzhou city, the

Institute established 6 R&D platforms: Artificial Intelligence (Al), Life and Health, New Energy, New Materials, Green

Buildings and Smart Cities, Pollution Control and Environmental Restoration. It has also successfully kick-started over

20 international joint commercialisation projects, incubated and introduced a batch of high-tech start-ups.

Leveraging the massive support from the local governments and the various sectors in the society, SSIJRI has attracted
world’s top talents and resources. It strives to build a world-class R&D institute integrating technological innovation,
incubation and commercialisation and targets to become the key engine to the innovation-driven industrial
development of CSGKC so as to further enhance the internationalisation of research and talents in both countries and

the region and facilitate knowledge transfer and technological advancement worldwide.

0 R REER R BREER 0 2
SSIJRI PROFILE SSIJRI PROFILE
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Witnessed by Chinese President Xi Jinping and Singapore’s Prime Minister Lee Hsien Loong, the collaboration agreement on the setup of Sino-
Singapore International Joint Research Institute (SSIJRI) was signed in November 2015. As a landmark project for scientific and technological
collaboration between China and Singapore, SSIJRI builds on the research strengths of Nanyang Technological University, Singapore (NTU Singapore)
and South China University of Technology (SCUT), and is devoted to international collaboration in science and technology and technology transfer. In
line with the demand and development trend of hi-tech industries in the Greater Bay Area, SSIJRI aims to become a role model for international

scientific and technological innovation and technology transfer.

Since its establishment, SSIJRI has received significant support and attention from all sectors, and Guangdong Governor Ma Xingrui, Singapore Deputy
Prime Minister Heng Swee Keat as well as other senior officials from Guangdong Province and Singapore have personally visited SSIJRI facilities and
were briefed on its progress. SSIJRI has achieved remarkable results in international collaboration in translational research, technology
commercialisation and incubation, and developed a spectrum of innovative technologies to be applied in respective industries. The institute has
successfully facilitated the licensing of several international cutting-edge technologies in China. In addition to the competitive grants awarded by the
provincial and municipal governments, SSIJRI has incubated a number of hi-tech enterprises, including one that has won the High and New

Technology Enterprise (HNTE) status. SSIJRI has also been recognised as the “New R&D Institution” by the Guangdong Science and Technology
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MS X1 LEADERSHIP SUPPORT
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MIKREIREAES RRKILAZ .

Mr Stanley Loh Ka Leung, former Singapore's Ambassador to

China, visited SSIJRI.

3R RN S IR R BUER K E Im AN SR I AR 9 I BY

7R TR,

Mr Heng Swee Keat, Deputy Prime Minister and Minister for
Finance of Singapore visited CSGKC, and was briefed on

SSIRI's development.

TRERIEKESTIFRHARR

Mr Qin Weizhong, Vice Governor of Guangdong Province

visited SSIRI.

iR e R REFB KA EXKITHAFRR.

Mr Png Cheong Boon, Chief Executive Officer of Enterprise

Singapore, visited SSIJRI.

FEXEIR

#15# R&D

38

98

128

HRBIAT AR B R T 2018 F AR HATINEM T WA 2 1o

SSIRI was recognised as the New Research and Development Institute of 2018

by the Department of Science and Technology of Guangdong Province.

NGEE BAFB S NI B3 R 4B TE E PR TR F A BT B AR D
(Nature Communications) & REMBFMREZRIE

Prof. Xing Bengang and his team published their research results in Natural

Communications.

NEH A A E LI RAA T E PR IR F AR TSt AR AL
(Advanced Energy Materials) (2018 F2MMEF:24.88) k& &4H
EARGARIL

Dr. Long Yi and her team in SSIJRI published their research results in Advanced

Energy Materials (2018 impact factor: 24.88).

ke MR E R 20195 NS imIMNE T R 5| # I B 4 B2 5.

Four SSIJRI projects were awarded the High-end Foreign Experts Project

subsidy.

MR TIM B RS ER WL I L5 5o

Three SSIJRI projects were awarded the Guangdong Province Key Areas

Research and Development Project Fund.

IR B R

2018-2020

FREAREUT

YEAR IN REVIEW

FEXEIR
YEAR IN REVIEW O 8
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=Alk{ki3#E COMMERCIALISATION PROGRESS

8H HARBTED T INFEKEIR == & DB T E PR & B R B I
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Supported by Guangzhou Development District Intellectual Property Association,

SSIRI held the roadshow for NTU-led Projects in Science City, Guangzhou.

P ARERRE A RPE BB+ KFECIF e ARZE R
EREEEX,
Guangzhou Paihu Technology Co., Ltd., a start-up company in SSIJRI, won the

Gold Medal of the 5th China “Internet+” University Students’ Innovation and

Entrepreneurship Competition.

MRS AL ERERREEMRR REITHE P L ERERR
EEARB-PHE R SRR SR RO il

SSIRI and Hunan Huifukangda Health Management Research Institute signed the

Strategic Cooperation Agreement to set up the joint research center.

MRS REBEEMMRBRATDHE RS RS BE
FREE & FRL, H TR R B T4 BB o

SSRI and Guangdong Huagingyuan Biotechnology co-founded the Nanyao
Active Pharmaceutical Ingredients Development Centre, and held the signing

and plaque unveiling ceremony.

1B SRS RES M. RS R = e T S 50T S B 85E 5 (57
T EERETARER).

SSIRI hosted project roadshows for NTU-led projects in Guangzhou, Dongguan

and Shenzhen.
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o8 PUKTE Innovative Projects

44 -100,000,000

L =Ebd=E : ELTELON
Total Number of Project Funding for Research Facilities

13 3

RGBT E R ; BASE
Approved Government-Funded Joint Laboratory
Projects :

42

ERMHIKEE

Number of Laboratories

24

FREX S T1E ¥

Total Number of SCUT-NTU
Joint Projects

:5 FIEARE SR Research Results

68 32

ARIEX =X(EVNES
Publications § Industry Partners

15 ; 18

BARRS | Bl

Technological Support Projects Incubated Companies

35

LRI

Patent application

5

TR/

Patent licensing/assignment

® EPFF3E7E International Exchange

AR | FREW
Lectures : Conferences

Road Show
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Fellow of the Chinese Academy Fellow of the Academy of KIFE AT FHREHAFAL)

of Sciences ; Engineering, Singapore : National Talent Award
: : Winner in China

3 | 3 | 2

REERUFER HE L AT HIFERRBERREE
Member of the Royal Society New Century Outstanding Talent Distinguished Professor of
of Chemistry i by China's Ministry of Education : Guangdong Pearl River Scholars
: : Programme

1 1

AR ‘SRS AEEWH RETERARRKRL
AF A5 ER AR B HE/E "
HRFREXREE ; Fellow of the ASEAN Academy of

The World's Most Influential Scientific Engineering and Technology

Minds" award by Thomson Reuters

? AA¥IK Profile of Talents

126 | 118 | 160

i+ Wit it

Doctors § Masters § Bachelors

A FMETIT B X Z R T ZF R B RIRE, RIEE T WA N A A E& K

ZFrazEBEiRs, RESERERAIERSHRKRE .

Note: Most of the projects listed in this annual report involve interdisciplinary R&D. For specific

collaboration needs, please contact SSIJRI directly.
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FACTS AND FIGURES

NEW INNOVATIVE PROJECTS of 2019
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Artificial Intelligence R&D
Platform

13

MEEmB T RFMEFE T RAET BN MG TR Bt E R 58
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Leveraging the strength and the significant research accomplishments of both SCUT
and NTU in computer science, software engineering, automation, information and
communication technologies, and etc., the Artificial Intelligence R&D Platform
concentrates on the research of key Al technologies such as big data pre-
processing, machine learning, image and speech recognition, multimedia
information security and cloud computing platform. These technologies will be
applied to real-world applications like intelligent fintech, health and ageing, smart
transportation, safe city, and bioinformatics. With the advantages of the Academia-
Industry collaborative research model, the technologies obtained from this
platform are expected to make significant contribution to the rapid development of

the Al industry of Guangdong province.

$HES I FEE
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An Intelligent Assistive Perception System

for Pushback Tractor

MmEfAHRA Principal Investigator:
FEbLE HUR KRR T RS
Prof. WANG Danwei, NTU Singapore
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Tractor pulling plane

Vehicle Sensor Angle Tower Sensor Angle

L
g

FARIRIR Technical Module

BAWRASEA Co-Principal Investigator:
HEN HUR EREIKRF
Prof. PEI Hailong, SCUT

Introduction

This project aims to use smart sensors and robot systems to promote the automation
and intelligent operation at airports; and in turn reduce manpower cost, improve
operational efficiency, avoid collisions, and optimise the use of airport apron.
Implementation of this project upgrades the efficiency and safety level of the airport
operation while reducing the overall management cost.

Innovation

© Adopting multi-sensor fusion and Al algorithm to replace manual observation
withreduced manpower cost, increased perception range, and more perceived and
accurate information on the environment for the tractor driver to avoid collision.

© Integration of colour cameras, thermal cameras and LiDAR provides exact relative
positions between the pushed plane and the obstacles to the driver. Meanwhile,
degeneration of human perception capacity at night is compensated by LiDAR and
thermal cameras.

Commercialisation

© A multi-source and multi-target 3D intelligent camera (kit): by utilising professional
video sensors (equipped with night vision) with built-in Al algorithm, cameras can
automatically identify objects within visual field, and actively obtain spatial position
and motion pattern of each object in 3D. This product can be used in collision
avoidance, motion analysis, special robots, assistant robot etc.

O An intelligent safety assistant control platform: a multi-application integration
platform for terminal users, with good human-computer interaction interface, and
adaptable for installation of corresponding auxiliary control applications according to
the needs of different application scenarios, such as collision warning, safety distance
monitoring, 3D space scanning application, etc.

BERETNET S (ENINAERET) Intelligent Collision Warning Platform ( Indoor Demo )

ATEREHRFES
ARTIFICIAL INTELLIGENCE R&D PLATFORM

ALSHREFE 1 4
ARTIFICIAL INTELLIGENCE R&D PLATFORM
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Data-driven Crowd Modeling and Its Applications

WEfMZ=EA Principal Investigator:
BXIR #i% MINKEFETAY
Prof. CAl Wentong, NTU Singapore
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Optimizationofbarrierin public places

BAWEBARA Co-Principal Investigator:
FENE BRI EMETAY
Assoc. Prof. ZHONG Jinghui, SCUT

Introduction

Crowd modeling techniques have been widely used in many areas such as emergency
control and abnormal behaviour detection in public places. It has received extensive
attentions from both governments and academia. However, current crowd modeling
systems require lots of parameters and rules to be manually set up in advance, which
is time-consuming and tedious. The project team proposes data-driven crowd
modeling techniques for smart crowd modeling and simulation. Equipped with
advanced artificial intelligence methodologies, the proposed data-driven modeling
system can improve the efficiency of crowd modeling procedures as well as the quality
of the designed model.

Innovation

© The proposed system contains intelligent behaviour rule mining techniques based
on computational intelligence methodologies. The proposed techniques can learn
general human behaviour rules from human trajectory data. The generality and
intelligence of the crowd modeling system can thus be improved.

© The proposed system contains automatic parameter calibration techniques based
on computational intelligence methodologies. The proposed techniques can
automatically calibrate the parameters of the simulation model based on sensor data.
The modeling efficiency can thus be increased, and the simulation quality can be
improved.

Commercialisation

This project intends to develop a new data-driven intelligent crowd modeling system.
This system will be able to learn human behavior rules and calibrate parameters
automatically and intelligently based on sensor data. Therefore, this system will
possess high generality and intelligence level. The system can be applied to important
public places (e.g., metro stations, railway stations and airports) for pedestrian
simulation, layout design optimisation, and crowd control, etc.

e

EFERIENARRABTARE
Realisticcrowdsimulation basedonsensordata

EaEEmETEs ©

Life and Health R&D
Platform
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Relying on SCUT's capability in light industrial technology and engineering (ranking
No. 1 in China), food science and engineering (ranking No. 3 in China) and the key
R&D projects of synthetic biology, as well as NTU's strong R&D team in this field, the
platform shall conduct high-end international cooperation on the industrialisation
studies of modern food biotechnology, biological preparation and chemical
modification, etc. It shall support the development of life and health sector in
Guangdong as well as the Greater Bay Area, and provide important scientific and

technological support to ensure the safety of food and medicine.

1 ATEEEREFE

ARTIFICIAL INTELLIGENCE R&D PLATFORM

EHREMETE 1 6

Life and Health R&D Platform
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Preparation of Soluble Soybean Protein Using
Supercritical Fluid Extrusion

BT EEZHNGTEENEMRERATS
Biomimetic Technology Platform for Cancer
Diagnosis and Management

Wi %A Principal Investigator:
R R EEETIKRS
Prof. YU Long, SCUT
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Granulation Platform Technology protein ( peptide )

ZFEAMTRERR ()
Aerated Low Temperature Extrusion Porous instant protein functional Infant formula, Food for Special
Medical Purpose, and sports drinks

Introduction

In current Chinese market, the soy protein-related products are mainly made of soybean milk,
which are conventionally processed by a series of technologies including sterilisation,
concentration, spraying and drying. However, such method has low reaction efficiency and the
produced protein is easily deactivated during processing, which has an undesired influence
on the product quality and taste. In recent years, low-temperature drying technology has
been monopolised by a few multinational companies such as DuPont from the United States
and FUJI from Japan, resulting in high price in related products. The project team designed
and developed a new technology with a combination of low temperature reactive extrusion
processing equipment and supercritical CO2 to produce instant soy proteins with porous
structure, which is water soluble (>95%), low cost, and can be produced continuously.

Innovation

The traditional spray drying processing technology has many weaknesses such as
protein variability, deactivation of heat-sensitive substance, and high energy
consumption, etc. This project intended to adopt a new technology with a
combination of low-temperature extrusion and spray drying technology that is non -
destructive, low energy consumption and capable of continuously production. It
targets to break through the patent technology blockade of some multinational
companies such as DuPont and FUJI for the production of special protein ingredients,
and will establish a special soybean protein ingredient production technology system
with its own intellectual property rights and improve the international competitiveness
of food enterprises in China.

Commercialisation

© The project independently developed instant soybean protein powder with porous
structure that can be produced continuously withlow cost, high water solubility (> 95
%) and easy dispersion. The project team has established an industrial production line
with an annual output of 200 tons and an estimated annual output value of 10 million
RMB.

© The project team is developing new low-temperature extrusion technology and
series of functional soybean protein products, and plans to incubate high-tech health
food enterprises with commercial promotion and capital market operation.
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Wi %A Principal Investigator:
BER BUR WINEEFETIARSE
Prof. CHO Nam-Joon, NTU Singapore
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* gl = Innovation

1

FEE BT LUBIACTCSHIRURIASEE (E1)
Microfluidic Device to Capture CTCs (Figure 1)
HEERR (E2)

Biomimetic membrane coating (Figure 2)
MR E S (E3)

Cell capture and quantification (Figure 3)

WNThaelk (B4)

Probe functionalization (Figure 4)
EiiliEESYES

Cell Capture Efficiency

« bR A
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Introduction

In recent years, there has been strong interest in developing methods to detect
circulating tumor cells (CTCs) in blood, as a non-invasive means to diagnose and
prognosticate cancers. CTC detection offers key advantages over solid biopsies,
especially at earlier stages of cancer progression, and the molecular characteristics of
CTCs can be determined in order to guide treatment strategies. Such capabilities might
also be used to isolate CTCs in order to limit metastasis after surgery or therapy. The
development of clinically translatable tools to detect and isolate CTCs would greatly
advance the field. The end result would be better diagnostic and prognostic options
for patients.

(1) (Figure 1)

[nc:batewm
|-% »
Ssﬂgssl‘;\aa'::a!eﬂ Ink: Neutravidin FITC.A idin
(B4) (Figure 4)
Commercialisation

© The project team's innovative approach provides a biomimetic membrane coating
to improve purity by reducing nonspecific cell adhesion and uses broadly scalable,
state-of-the-art fabrication approaches that are suitable for commercialisation,
developed a first-generation prototype as seen on the right and are committed to
commercialising the technology platform while providing next-generation standards
for CTC detection and isolation.

© The above-mentioned microarray kit is being used by academic laboratories and
biotechnology companies worldwide and will be further developed in this project to
be tailored for precision medicine applications, namely CTC detection and isolation.

1 EHmREmATS

Life and Health R&D Platform

EHRERETE 1 8
Life and Health R&D Platform



SINO-SINGAPORE
INTERNATIONAL JOINT RESEARCH INSTITUTE

I E R SR

TR AT E = A &

Development of Borneol and Its Derivative Products

WEfHEA Principal Investigator:
AMER BIRES T EEETAY
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Professor-level Senior Engineer SU Jianyu, SCUT

Introduction

This project aims to relieve shortage on raw materials by cultivating high-yield Natural
Borneol (NB) tree species, improving NB preparation technology, enhancing NB
utilisation rate, etc.

Core Technologies

© Crude borneol extraction and fine borneol crystal purification technology;
O High-value utilisation technology of by-products from the production process of
borneol;

O Borneol pro-transmembrane absorption multi-omics coupled with target
identification and analysis technology.

SINO-SINGAPORE
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R&D and Cosmeceutical Application of New Degradable
Multifunctional Peptide Nano-hydrogel

Bio-compounding Materials

mEfHHRA Principal Investigator:
TRAR] #3% FKEFETI RS
Prof. XING Bengang NTU, Singapore
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BE&THEARA Co-Principal Investigator:
R BI% EHETAY
Prof. CHENG Jianhua, SCUT

Introduction

Peptides are vital active substances consisting of multiple amino acids, and have been
frequently used in the production of high quality skincare and medicines due to their
strong performance in skin anti-aging, restoration and regeneration. However,
peptides’ activeness and applications are hampered by issues such as unstable
structures, easy degradation by in vivo enzyme and low skin absorption. The project
team develops a new and multifunctional degradable peptide nano-hydrogel
biocomposite material and exploit its applications in cosmeceuticals.

Innovation

This technology enhances the multifunctional bioactivities of peptides while reducing
cost. Its advantages include:

© This technique encapsulates peptides with hydrogel and transforms them into 3D
state to improve on peptide stability and resistance to non-specific enzymatic
degradation.

© This technique facilitates rapid and efficient skin absorption of peptides and
enhances tissue repairing, anti-aging and whitening effects without complications.
The nano-hydrogel shows excellent UV protection, anti-oxidation and anti-bacteria
performance.

rEmLE R SEE R FERXIRENIL 7 L] e s ] TRRfTA = SR E
Photo of fine borneol crystal Crude borneol extraction site Fine borneol production site Photo of borneol derivative products

 FAvIbRZF

REST REBEEVRRAERSREE BHEEYR
SHBEFRAERL”, TEFRMFARAHR. HREL. ™
SRR EARKE Al

Commercialisation

Jointly built the Active Pharmaceutical Ingredients Development
Centre with Guangdong Huagingyuan Biotechnology, focusing
on scientific technological research, research results
transformation, product development, techniques promotion
and training.

© The synthesis process is simple, green, environmentally friendly and mass
production ready.

O ERIZHEEZENR ZGFILUKREES,

AR 2 RUKEE A KIS R BX R IR R E NETEmER 0, e
. . cs o Assomaty —
The effect of degradation of peptide nano- -~ — -
Stin permasble
medical materials on skin R rifﬁ-é-g; -
peptace sdditives. Nano-Rydroge!

o FEALIERZF Commercialisation

TEABLRIET TH, BalEE#E -SRI, KNS
PR TR, HE—F AT A~ R, EHRH
Rz EIERAZR Rl Y H,

The project team has applied for patent on the peptide-based hydrogel material.
Currently, we are improving on existing recipe to scale up quality production while
continue to reduce production cost. Our goal is to introduce this material to the
domestic cosmetic enterprises as soon as possible.

F@blank  Bftpeptide B4k peptide nano-hydrogel

ZRRAAKER Peptide nano-hydrogel =485 Highly-effective penetration into cells 1R ARREH SR Promotion of generating collagen

uabello I E

1 EHmREmATS

Life and Health R&D Platform

EHRERETE 2 O
Life and Health R&D Platform



SINO-SINGAPORE SINO-SINGAPORE

INTERNATIONAL JOINT RESEARCH INSTITUTE INTERNATIONAL JOINT RESEARCH INSTITUTE
I ERER ST T ERER ST
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Development of Protein Colloidal Particle and Pickering
Emulsion Platform Technology and Its Application

WiEfHEA Principal Investigator:
FESAE EMET AT
Prof. YIN Shouwei, SCUT

A :
* MBNE Introduction
AIMB B AN ERN AR TEFEFARSES, BF In this project, anti-solvent Flash Nano Precipitation (FNP) equipment was developed
FERERE KAMHNEAZEARATRE &R, BRAED to allow low cost production of water-soluble prolamin-based colloidal particles,
*yéf{ﬂiz.%qﬂljjﬁ‘é%9&;‘&Qé[ﬂiﬁoﬁﬂﬁﬂﬂimckering ER which resolves the deactivation and discoloration issues of functional factors in

whitening cosmetics. Pickering multiple emulsion was developed to formulate a new
type of low cost cosmetics that promotes wound healing and anti-aging.

BIRTFAaRA, BEFRUERENSEARBERR, FR
MAARRH#EOTS MREN LR,

o iR Core Technologies

O WEARATNEENET TS A, KEHAEEEHIE © Design and development of anti-solvent Flash Nano Precipitation (FNP) equipment,
FR, and preparation technology of self-assembled protein colloidal particles.
O EBAE[AREANMLREESIERA, Prepfaration technology for self-assembled prolamin colloidal particles in whitening inﬁﬁeifilj(ff‘—f?F\%%ﬁfl%ﬁ%*ﬂ*ﬂ%ﬁigﬁiﬁﬁtﬁﬁ@lﬁ?ﬁ‘éﬁ
O Pickering ILREART £ EBEBEAR, cosmetics. ap S TTT LS
© Pickering multiple emulsion for controlled release of whitening factors. l¥‘ﬁ Hb;}lﬁﬁﬁk LY ] =] Eﬁ%ﬁﬁ%%ﬁlﬁﬂ*ﬂﬁgh{&ﬁ, éﬂz%?s*gl_ EEi‘lﬂ\ Eﬁg%@%uiﬁ;ﬁﬁg;g%, ?;5[7]
New Energy R&D Platform FHBaeIR=6E. fERE. BRIMAMEB R A B L ERB. FERAI R
BEER W R BIRMER AR, NARRRUE A REE Il d
o e
L B\eF o) . T2 VR AR (R R 2R, 3 FT — U= BE. i RE. FRe R H S &8

B B AR LB o

Volume (%)

E :E
- -
L]
®
I =

Wikl =EaEs

! ! P | — : ,
(LI T TEET e . 1——‘4: J+ Leveraging the strength of SCUT's Key Laboratory of Advanced Energy Storage
e < o mn o 0 g g I: Materials of Guangdong Province and Energy Research Institute @ NTU, this
Size (am) I g ’ ) - )
!{J H H E_ platform focuses on research and innovation in fuel cell, smart grid and clean
energy, etc. covering energy generation, storage, conversion and grid system
PR EARRERTF EHFRIT MR EATIY EHRRIENFLNNA automation. It is anticipated to provide technical support to the development of
AgNP-Protein colloidal particles with broad- Protein particles fortified with anti- Development and application of protein energy industry in Guangdong, and to construct technical framework for the supply
spectrum antimicrobial activity photoaging and whitening efficacy based cream . . X o X .
chain formation required by the commercialisation of new energy devices in the
province. This platform will launch a new generation of intelligent, digitalised and
miniaturised products for production capacity, energy storage and energy use.
e - . .
o VY EHBI= Commercialisation
AINBUEHWEEEEAARXAEAREERSNTHHMN This project develops naturally whitening products fortified by oxyresveratrol. The
&, B, EERELIES0005 L Lo annual demand for such product is over 50 million RMB.
2 EREEAETE HECERETE 2 2
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3D Non-uniformly Distributed PEMFC CCM with High
Performance and Enhanced Longevity, the Technology for
Same and Pilot Scale Production

R HEA Principal Investigator:
B/DE B MINEEFETRE
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TEM image and particle size histogram of carbon-supported platinum
sample produced with the novel procedure
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Small-area single—cell testing station (activity, upper) and large-area single—cell testing station (longevity).
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Prof. CHAN Siew Hwa, NTU Singapore

Introduction

Based on the actual operation conditions and the electrochemical environment, this
project focuses on the R&D and pilot scale production of novel PEMFC CCM (catalyst-
coated membrane) of which the catalyst layers are produced by many combined
methods. That means the higher availability and efficiency of expensive catalyst in
practical operation, and higher performance and longer lifespan of CCM and the
whole stack system.

Innovation

© The new process of catalyst mass production by microwave spiral tube composite
reactor is adopted to realize low production cost and continuous rapid production.

© Three-dimensional non-uniform distribution of high-efficiency, long-life membrane
electrode preparation process to achieve high performance, stable and long-life
catalyst-coated membrane for PEMFCs.

FHEECCMETH, (A4 RF, RE) EAWEBR RS RE
Figure 1. Multi-functional squipment for The double—side caating machine for the
CCM production (Ad size). continuous CCM mass production.

&R A B AR RS . HECCMA B —IMEE- BRI ERE(H)

Ultrasonic spraying machine for the Another CCM machine—ultrasonic spraying coat

continuous CCM production. machine and the nozzle (right).
Commercialisation

© Applied for 6 patents;
© Set up joint venture with Guangdong Hydrogen Energy Sci & Tech Co., Ltd., namely
Xin-Xiang (GZ) Hydrogen Energy Technologies Co., Ltd.
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Development of Key Material for High-performance Li-ion
Batteries and Devices and their Commercialisation

MBfHHEA Principal Investigator:
BLE B MEREFETIRSE
Prof. FAN Hongjin, NTU Singapore
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BEATEMZHEA Co-Principal Investigator:
RS BUR EEETAY
Prof. YANG Chenghao, SCUT

Introduction

This project will develop nickel-rich high-capacity cathode materials (NCM and NCA)
modified by fast-ion conductors. We will optimise and enhance the cycle stability, rate
capability, and safety property of the cathode. Meanwhile, the project team will
choose higher-capacity metal-based materials to match the cathode materials. New
18650 cells will be fabricated based on the new high-Ni NCM cathode and anode
materials.

Innovation

© New-type spherical Ni-rich cathode materials with pack-density are prepared;

© Unique surface modification improves the interfacial stability and cut-off voltage;
Cation mixing of host material is suppressed leading to fast ion conduction and
diffusion;

© Metal-based anode material replaces conventional graphite to improve specific
capacity and realises faster-discharging capability. Smartly designed full cells are
flexible and stable upon 2000 cycles.

Fig.1

SEM images

TEM images

HRTEM image with the inset figure of SAED pattern
TEM-EDX elements mapping of NVPF-NC

Fig.2

The SEM images of Ti02(B)@PP nanobelts

The corresponding electron diffraction pattern

HRTEM images of TiO2 (B) nanobelts grew along the [010] axis with
significant (100) facets exposed

The calculated and experimental voltage profile of TiO2 (B) lithiation,
the experiment profile discharged to 1V at 0.1C.

0.1CHREREITVAYSE I B ES 7R
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Commercialisation

To carry out in phases small-scale tests, pilot tests, and large-scale industrialisation
study of 18650-type power battery based on the new electrode materials, Technology
transfer and other commercialisation plans are in progress.

2 HEEERETA
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Industrial Applications of High Quality Thin Films

Deposited by Atomic Layer Deposition

mBf&REA Principal Investigator:
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(11 Figure1) ALD{Y 83
Atomic Layer Deposition (ALD) Apparatus
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Assoc. Prof. SU Pei-Chen, NTU Singapore

Introduction

Atomic layer deposition (ALD) has evolved to be a very important thin film deposition
tool for high quality and nanometer scale thin films in various industry applications.
Such applications include but not limited to areas in semiconductors, medical devices,
and energy devices like solar cells batteries, and fuel cells. Particularly, in
semiconductor foundry, ALD has become an inevitable tool for high quality and fine
feature gate oxide insulating layer.

Core Technologies

© The coated film has excellent 3D substrate surface coverage;

© Complete material formulation library;

© Ability to provide fast and customised equipment;

© Exclusive manufacturing capability of micro fuel cells and years of manufacturing

experience.
M Thickness Linearity
E;W Thermal ALD
'::: T (B2 Figure2)
§ 300 ‘_n"'" (f£) FAALDIXERFI A £ FREAVAI203 28 RIFHIMERE =14
= 200 ¢
ol &% ToRveees () MALDHISE FHIALDY R NS EITREE BB
100 200 300 400 500

(left) Superior step coverage of ALD-Al203 deposited with

Number of Cycle
our ALD
(right) Excellent thickness linearity of both Thermal ALD
* Naarly 100% Stap Covaraga and Plasma-assisted ALD
Commercialisation

© Micro-OLEDs are tiny (usually less than one inch in diameter) displays used in near-
eye applications - such as VR/AR, industrial and military applications and more. The
micro-OLED market is seeing increased interest at these micro-displays which can
enable much smaller and more efficient VR systems, compared to the current HMDs
which use smartphone-sized OLED display.

© The high quality ALD films we developed are capable of encapsulation of micro-
OLEDs with superior coverage that ensures a low value of WVTR, which guarantees the
quality of the device and therefore can be very competitive in the micro-OLED market.
© Our rich material recipe data base including a wide range of metal , oxides, and
nitride coating needs, which provides high quality coatings for various devices with a
wide range of applications.

MRMATE @

New Materials R&D
Platform
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Leveraging the advanced R&D on materials and medical devices of National
Engineering Research Institute for Tissue Restoration and Reconstruction and
Guangdong Key Laboratory of Biomedical Engineering of SCUT, and Centre for
Excellence for Biology of NTU, gathering resources of the world’s leading research
teams, and gradually improving the innovation chain of bio-based environment
protection materials, biomedical materials and from implant medical device R&D to
industrialisation; continuously nurture core technologies, solve problems in
resources and environment caused by the plastic industry, drive up the innovation
capability of the biomedical material and medical device industries, and improve

the innovation capabilities in new material sources of China.

2 HELERATA
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Industrial Scale-up of Chiral Bisguanidinium Phase-transfer
Catalyst for the Preparation of Armodafinil

WEfHEA Principal Investigator:
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Jan pair-wediated arganometallic chenistry

Chiral dications

A ILFTIBG catalyst BEFXHEKlon-pairing catalysis

- DB elHr=

O RFLEHMAFIFLAIUSEZRMNERFETR, B RN
WERAE,

O HFAENELFIRTEK, E—EIF&REK, EitizT
ZHEWIRMR RN TEEEIN4AL, Rt Erlae A2 T
W ERER;

O flERE—MNREMEMIERDINEIEREY, BAE
1], MEES.

AU

FRIEFREEH—R, BSNER—RURER—RSCIEX; it
I XIRF AR AT Ro

Prof. TAN Choon Hong, NTU Singapore

BEAWERAHA Co-Principal Investigator:
PR BI% ERET RS
Prof. ZHU Shifa, SCUT

Introduction

Due to their broad reaction scope, robustness in scaling up, and low catalyst loading,
asymmetric phase-transfer and ion pair catalysts are of industrial interests. Recently
the team developed versatile bisguanidinium-type salts-based ion pair catalysts for
various organic transformations. The enantioselective sulfoxidation of dialkyl sulfides
using aqueous H202 as the terminal oxidant demonstrates the exemplary catalytic
performance of bisguanidinium dinuclear oxodiperoxomolybdosulfate. Armodafinil is
the (R)-enantiomer of the modafinil, which is a type of eugeroic drug that promotes
wakefulness and alertness. The team plans to extend their work to industrial scale-up
of the isolatable and stable bisguanidinium catalyst for the preparation of
armodafinil. Process research and development will be carried out for the
manufacturing of this active pharmaceutical ingredient in kilo scale.

Innovation

© The bisguanidinium catalytic asymmetric sulfoxidation process provides simplest
and robust technology for Armodafinil synthesis from simple starting materials Chiral
sulfoxide can be obtained using little catalyst from a high efficiency process;

O The process is environmentally friendly as hydrogen peroxide is used as oxidant
and the sole by-product is water. The catalyst is easily removed by aqueous wash and
the crude product obtained is essentially pure. The reactions are clean and
straightforward without the need for chromatographic purification. Therefore, there is
potential to scale up the synthesis for production;

O Low cost and high efficiency process can be achieved as single enantiomer is
created instead of resolution of a racemic mixture.

Commercialisation

Apply one Chinese patent of invention, one overseas patent and publish one SCI
research paper. Actively promote the application of this chiral technology in new drug
research & development.

ZRGMNEREMHIF
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High Efficiency Biosynthesis of Peptide Drugs

Wi %A Principal Investigator:
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Introduction

Peptide drugs are frequently prescribed in medical treatments. However, current
methods suffer from inefficiency and high cost in the production of the medium- and
large- size peptide drugs. The chemical synthesis method is inefficient as a procedure;
while the traditional genetic engineering method produces peptides that are
vulnerable to degradation during biosynthesis in vivo, resulting in low yield and high
separation-purification cost. The proposed new method - cSAT scheme, will improve
on the efficiency and market competitiveness of the peptide synthesis procedure.

Core Technologies

The project group pioneered a cleavable self-aggregating tag (cSAT) technique; in
which, the short self-assembling peptide drives the target peptide into active
aggregation to protect them from degradation through precipitation; and later, the
target peptide can be released by cleavage in vitro, greatly optimises the synthesis
and separation of peptides. This new method has successfully produced various
peptides with high purity, high yield and low cost in the laboratory, and thus making
available a new method with great prospect in the high efficiency production of
medium- and large- size peptide drugs.

. . EEMSE

’ . ﬂ]g] Soluble target
I .
e Cleavage peptide
u
FEATR Re BN
Insoluble pellet AF Insoluble protein
Patents:

© Methods for production and purification of Peptides,US Patent 9200306
© Production and purification of peptide, No.: 201280076298
© Amphiphilic alpha helix self-assembly and its application, No.: 201310265579

Commercialisation

This project uses the cSAT scheme to develop an efficient production process/platform
for the pilot production of medium- and large- size peptide drugs. The global market
of the four selected peptide drugs for this project is more than 6 billion USD.
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The Commercialisation of Bioactive Artificial Joint and

Supporting Equipment
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Background

Artificial joints are artificial joint prostheses made according to the shape, structure
and function of human joints, which are implanted into the human body through
surgical techniques to replace the function of diseased joints. "2016-2022 China
Artificial Joint Industry Research Analysis and Market Prospect Forecast Report" point
out - At present, 55% of the elderly over the age of 60 in China suffer from
osteoarthritis. In 2016, there were more than 400,000 artificial joint replacement
operations in China, which increased at a rate of more than 30% every year. This
project developed high-bioactive artificial joints and supporting equipment based on
previous research to replace imported products.

Advantages

© Surface modification of traditional titanium and titanium alloy - develop medical
metal implants with highly bioactive surfaces - Promote the osseointegration of
implant and bone tissue quickly.

© The micro-nano multi-level structure active surface constructed in situ has
mechanical and biological properties closer to human bone tissue.

Commercialisation

Hip and spine repair materials

© Mature and stable process to carry out surface modification on hip implants and
pedicle internal fixation implant materials;

© Build trial production lines of medical metal surface modification, improve on the
quality system of product and enterprise standard, optimise process technique and
achieve large-scale production stably.
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Research and Development of Intelligent Optical and
Ultrasonic Detection and Sensing Techniques
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Introduction

Novel nano-materials with outstanding optoelectronic properties, such as perovskite
and metallic plasmonics, have been receiving much attention recently. In order to
develop highly sensitive optical sensing and detection technology, giant enhancement
of localized electromagnetic field, created by the plasmonic resonance of metallic
nano-structures surface plasma, is used to enhance the such effect. Benefited from
the enhanced interaction between photons and such hybridized nanomaterial, more
possibilities are now available for promoting the development of high sensitivity
optical detection, sensing and imaging technologies.

Innovation

O This project proposed the combined use of active materials and metallic plasmonic
structures to enhance light-matter interactions, thereby optimizing its performance in
optical sensing or spectral detection, indicating a new direction for the practical
application of devices.

© This project pioneered interdisciplinary research involving opto-mechanic, photo-
thermal, photo-dynamic and photo-acoustic coupling. Compared with individual optic
or acoustic research, these multiple disciplinary interactions and manipulations will
benefit cutting-edge interdisciplinary research in producing innovative research
results.

Commercialisation

This project aims to develop highly sensitive (down to single molecule detection)
multi-physics based optical sensing and detection components and integrated
devices. We will realize non-contact detection enhanced by the multiple physical
processes coupling, and thus provide a new application platform for the non-
destructive detection and material analysis. This project will supply a series of new
and highly sensitive detection techniques to related industries such as food inspection
and biological sensing.
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Green Buildings and Smart
Cities R&D Platform
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Leveraging the National Key Lab in Building Science - the State Key Laboratory of
Subtropical Building Science, the nationally renowned Building and Civil
Engineering in SCUT and the research and innovation strength of NTU, this platform
is to establish an international collaboration in building and sustainable urban
development. By referring to the advanced experience of Singapore in green
buildings and sustainable urban development, and integrating the local feature of
Guangdong and its subtropical characteristic, this platform will provide solutions to
complex technical challenges, develop advanced technical procedures, and focus
on promoting green, recyclable, low-carbon and sustainable development in

construction industry.

SINO-SINGAPORE
INTERNATIONAL JOINT RESEARCH INSTITUTE

T EFREK SR

BEREEFP MNANSEREASNEFAXESENRAT A
Development of High-Performance Thermotropic Optical
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Building sky window/window/glass wall Roof of plaza

Assoc. Prof. CHEN Tupei, NTU Singapore

Introduction

In view of the disadvantages of ordinary glass products, this project has developed
intelligent window film and smart glass products, with adaptive dimming, sound
insulation, infrared rejection, safety and explosion protection and other functions. In
particular, the window can automatically adjust the light transmittance according to
the sunlight intensity and ambient temperature, without circuit control to achieve the
effect of warm winter and cool summer.

Innovation

O Intelligent adaptation to environment, automatic adjustment of sunlight
transmittance in response to sunlight intensity and ambient temperature; Keeping
houses cool in summer and warm in winter;

© Multiple functions such as adaptive dimming, sound insulation, infrared rejection,
safety and explosion protection and other more;

© Low product cost with independently developed core nano-material;

© Customisable dimensions;up to 2.2 m in width and maximum 1000 m in length for
intelligent film products;

© No additional energy control for adaptive dimming function; simple installation
and easy maintenance.

BEEEEREETUAR Tt
Test of intelligent window film prototype under sunlight

on the rooftop of a building

PEPN RERE/MEE
Greenhouse Car roof/back side window
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R&D and Commercialisation of Intelligent Inspection
Equipment for Large-Span Bridges
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Introduction

Cracks are the most critical indicator of the life span of long-span bridge structures.
Traditional detection tools such as bridge inspection vehicles come with
disadvantages such as blind spots in detection, low reliability of the results, etci. To
address aforementioned issues, the project team development a set of intelligent
detection equipment for long-span bridges. It is a comprehensive intelligent
equipment that uses digital imaging technology to automatically capture images of
the inspection area, and then transmit the images to the terminal wirelessly to
perform automatic structural inspection.

Progress and Achievements

The equipment uses Unmanned Aerial Vehicles (UAV) (or the detection bracket) to
perform high-definition scanning and high-precision positioning of the cracks of the
structure and transmits the real-time images back to the ground through the image
transmission system. The ground terminal identifies and analyses the images to
generate a test report. Main innovative technologies include:

© Continuous power supply system;

O Identification of cracks qualitatively and quantitatively;

© Scanning the entire structure with precise positioning without any omission;

© GPU parallel technology for mass image recognition at low cost.

iz Ryl
Application example

Commercialisation

A start-up company--Guangzhou Jiu Zhou Qi Architecture & Technology Co., Ltd. has
been established. With advantages of technological innovation and cost effectiveness,
business scope of the company includes:

O To sell equipment and provide technical services directly to the inspection
agencies;

©O To provide solutions for specialised inspection, construction monitoring and etc;

O To provide testing services to the property owner directly. To provide inspection
services to property owners directly.
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Low-Emissivity Smart Windows
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Prof. YE Shi, SCUT

Introduction

The building sector takes up approximately 40% of the world’'s energy consumption.
Wwindow is the least energy efficient component in a building. In the summer, most of
the solar energy entering indoor is converted into heat which increases cooling
demand; while in the winter, almost 30% of the indoor heat is lost through windows.
The demand for building energy conservation makes energy-saving materials for
solar thermal control a hot research topic.

Innovation

O Spontaneous regulation of sunlight transmittance in response to ambient
temperature change, no external energy input required;

© Compared with currently most energy-efficient low-E glass, the product’s energy-
saving performance is 20% better;

© The phase change material is non-toxic, environment friendly and with high
durability;

© Simple production process, no complex equipment required and low production
cost;

The free-flow property of phase change material allows windows to be made into
more complex shapes and maintain high uniformity.

Commercialisation

This product is applicable in glass curtain walls, building glasses, hotels, office
buildings, residential buildings etc., by reducing air-conditioning needs to effectively
achieve warm winter-cool summer and energy saving results.

At present, low-emissivity smart windows have been prototyped and tested indoors
and outdoors, which showed excellent energy-saving performance. Patent
application has been submitted.

ENE—RPRENEIRBNARTH# R (15775 K) BR . RSHEEM
BT —¥HEP UETERETENR.

Figure 1 Optical photos for Tm*1m large scale window testing
at different times of the day. The liquid-liquid phase change

material is half-filled in the window (0.5m*1m).

14:0032°C
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Products for Key Contaminants in Aquaculture Water
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Introduction

Health of the aquaculture water is threatened by high concentration of nitrite and
cyanobacteria outbreak. In order to help tackle these two problems, the team will
focus on development of the following new technologies:

©O Development and application of emergency products to regulate and control nitrite
and cyanobacteria

O Development and application of micro-ecological preparations for water quality
control

© Development of real-time monitoring and control of decision-making platform for
key contaminants in aquaculture water.

Innovation

This technology can resolve the imbalance of water quality in aquaculture in a
comprehensive, highly efficient and timely manner. It is especially suitable as the
emergency treatment for unexpected water quality incidents in aquaculture water.
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reutilisation of solid wastes to support the efforts in pollution control and
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prevention.

Commercialisation
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Together with Jiangsu Haorun Biotechnology Co., Ltd., Runmiao Aquatic Products Co.,
Ltd. and Jiangsu Algae Technology Co., Ltd., the team conducted product testing in
Jiangsu Province where the largest cultivation scale in China is found. Currently, the
development and promotion of cyanobacterial emergency products have achieved
initial results, while ammonia nitrogen and nitrous oxide microbial regulation
products are being tested.
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ACHIEVEMENTS =

ATEEMEFES
Artificial Intelligence R&D Platform

- o INEERIFEREERHRERASE
Guangzhou POI-TECH Intelligent Information Technology Co., Ltd.

o [TNEEFERRERIEAR
Guangzhou Huasheng Technology Co., Ltd.

o FEEHEMNEE (TINBRRAR
Nanyang Xingzhou Technology (Guangzhou) Co., Ltd.

’e\!‘ L RRERETE
t’ | B . 'h;' “ Life and Health R&D Platform
\ -~y
- T \ “" B ° TNEEAMERERBRAR
' Guangzhou GreenF Materials Technology Co., Ltd.
d & o FMERBENMRERAT
/ | Guangzhou Ligers Biotechnology Co., Ltd.

w’”\\ o FMLRESREERAS

Guangzhou Xin'an Food Technologies Co., Ltd.

° TNRERZERAT]
Guangzhou Paihu Technology Co., Ltd.

° IMINERBEMRKBRAR
—— Guangzhou EnzyValley Biotech Co., Ltd.

o TN EREYREBRAT
Guangzhou Taian Biotechnology Co., Ltd.

o TNFEBMEYREBRAT
Fine (Guangzhou) Biotechnology Co., Ltd.

o S (M) BEZEERAF
One Carbon( Guangzhou) Technology Consulting Co., Ltd.
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{0 INCUBATED COMPANIES

EERAA TS
New Energy R&D Platform

(M) SERRERAE
Xin-Xiang (Guangzhou) Hydrogen Technologies Co., Ltd.

e R TS
New Materials R&D Platform

ETEE (T F) BRRBRAF
Huagong Ruichuang (GD) Technologies Co., Ltd.

[N ERENEHR AR AE]

Guangzhou Xiangrong Biomedical Technology Co., Ltd.

FeEpHs5ERRTHNATS
Green Buildings and Smart Cities R&D Platform

NERTESRRERASR
Guangzhou Smart Building Technology Co., Ltd.

NI EERSE AR AR
Guangzhou Reddot Technology Co., Ltd.

[N AN ERRER B IR AE

Guangzhou Jiu Zhou Qi Architecture & Technology Co., Ltd.

BRERSIFRIEEMELTES

Pollution Control and Environmental Restoration R&D Platform

[MINBAEFESHRREERAR

Guangzhou Nature Legendary Environmental Technology Co., Ltd.
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POI-TECH Guangzhou POI-TECH Intelligent Information Technology Co., Ltd.
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Guangzhou POI-TECH Intelligent Information Technology Co., Ltd. (akaPOI-TECH) was established by the SCUT energy-saving procedure
optimisation research team. The team spent years in in-depth research and application of process modelling, simulation and
optimisation of different industrial procedures, such as, paper making, ceramics, cement, glass, food, etc. POI-Tech is also a pioneer in
exploring the potentials of industrial big data and practicing collaborative innovation in intelligent and green manufacturing.

A
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Guangzhou EnzyValley Biotech Co., Ltd.
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EnzyValley focuses on the research, development and production of enzyme preparation based on protein technology. Its product
range covers in vitro diagnosis, food safety detection, high throughput sequencing, life science research and more. The team upholds
the developmental concept of ‘Biotechnology benefits mankind’, and challenges existing international technical barriers. It adheres to
the research and development of enzyme from upstream key raw materials and supplies first-class molecular diagnostic testing
products and reagents for biomedicine and life science research in China.

R
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b R (M) SeERIBBRAE
ﬂirm'fl_"f Xin-Xiang (Guangzhou) Hydrogen Technologies Co., Ltd.
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Leveraging the advanced fuel cell technologies of Professor Chan Siew Hwa and his team from NTU Singapore, Xin-Xiang
(Guangzhou) Hydrogen Technologies Co., Ltd. is one of the pioneer high-tech spin-offs incubated at Sino-Singapore International
Joint Research Institute, which focuses on developing and manufacturing high quality and cost competitive fuel-cell related materials
and key products including nano-catalysts, catalyst-coated membrane, etc.

M EMHEERBIRATE

Guangzhou GreenF Materials Technology Co., Ltd.
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Based on the thermoplastic starch foaming material technology developed by Professor Yu Long and his team from SCUT, GreenF
Materials focuses on developing new products made by materials that are eco-friendly, low carbon, low cost and sustainable. Among
which the most price competitive is the thermoplastic starch (TPS) foaming material make with non-grain starch, it completely
resolves white pollution caused by packaging, and builds a supply chain for eco-friendly packaging materials and products based on
high-tech new material and the idea of cloud manufacturing application.
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. Guangzhou Smart Building Technology Co., Ltd.
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Professor Su Cheng and his team from School of Civil Engineering & Transportation, SCUT, founded Guangzhou Smart Building
Technology Co., Ltd., and thecore members of the team consist of researchers specializing in Building Information Modeling (BIM)
from SCUT and NTU. With rich experience in BIM technology and driven by “internet +", the company focuses on the industry needs,
and provides product research, technical support, and BIM consulting services covering the whole process of design, construction,

operation and maintenance in projects such as housing and municipal construction. The team has accumulate reusable information,
technology, product and big data to facilitate information industrialisation in the construction sector.

BIMPOP
R

BERiR
 snnne G

PR, TG LR R PTG, FIRSEEE B R R
> A STl ReviREORR, Bz > EHEEDMPOPIEER SO IR BER,
RS ST T HACEEFRISTSETEE, &N, FE

sl e eiek3e

IR eniBHERAT

Guangzhou Xin'an Food Technologies Co., Ltd.

BEHH IR ORI RER KEAMERIRE, T 2N AR ERFEKRNT, ARESEESEFRLEN. HX.RE.B
BERAREST M, F PR TEEAFERNNZ DU ARIZARAR G

Wwith the patented high voltage pulsed electric field extraction and fermentation equipment from Professor Zeng Xin'an and his team
from SCUT, Guangzhou Xin'an Food Technologies Co., Ltd. is now in cooperation with leading industry partners such as Hunan Qianjin
Group to jointly develop fruit wines using seasonal fruits in Southern China.
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° iﬂ%ﬁﬁ FIFS KBAA BRI ° EMRR RS KA k7 i
atent Patent Application No. Patent Owner Patent Type Patent Patent Application No. Patent Owner Patent Type
O 1 zgﬁzggﬁizzﬁiﬁ 201910134604.8 R4 AR, X138, i A REBEF 11 ;gi;g:ii;ﬂ;iiggf 201910723573.X ERE AR IFCAHN  RBEF
02 ;:iﬁi;&/\mﬁﬂﬁ%&m% 201910095995.7 Zjhﬁf ;EFS )ll-)ll ,S;ggzi-;Ahmed REBEF 1) ;Zizﬁie@ﬁmﬁﬁ 201910643405.X BB A REFEF
O 3 gﬁiiﬂﬂfﬁﬁiiwlﬁﬁf 201910198487.1 B PR % BEF l 3 ;ﬁii:ﬁ;ﬁﬁm%ﬁﬂ 201910703993.1 B S e =18 REALH
O /. HEESIEAHNNETE 201910441947.9 Sl 25 E TV NBE LEAEF 14 ;:?;%ﬁﬁﬁ/ﬁ%%ﬁm%u 201910774448.1 e, BPE REREF
05 ;iﬁf? s 201910592798.6 @, . . T8 BRER 15 —wwese) meEns 201910736276.9 phige. EHE BRT RAEF
06 ;zfﬁm P 201921021785.5 g%, 1. Bk T8 AL 16 ;;ﬁﬁiz&%g%ﬂmwﬁ 201911041505.1 B IE. KR, I BIBEF
O/ i;giﬁwﬁ BT 201910664420.2 FHRE T REREF 1/ zigzizm%@mm*ﬁ 201911041516.X AR, SR SRHE RIBEF
08 ;zfgigiﬁjzﬁﬁi 2019106029716 T AR EAEF 18 {;:iiﬁmgﬁpﬁ“ﬁ“ﬂﬁm 201910952186.3 FRELT IR
O 0 ;giztzzz{;@gﬁm—: 201910723073.6 igg ;;rgi iii LIAEF 1 9 ;:Z;j?i&ﬁﬁ%im&ﬂi 201911193189X B3, 2R T, IR RIREF
10 gzigzgzgftzaﬂ 201910613773.X Ko B EEM REAEF 0 zﬁzg;’ﬁgwﬁ% e 201911087498.9 T RIFEF
ST 10735
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| E= | 4
. gl:’*ajtﬁfﬁ PatentAEErl)'lai;tion No Pate&;f}?)évner P;gte*r{ﬁ%)e Miaomiao Wang,2019,In vitro colonic fermentation of dietary fibers: Fermentation rate, short-chain fatty acid

production and changes in microbiota, Trends in Food Science & Technology,88,1-9

—TEREN S ThRe BV SR
)1 T 201921839234.X AL R AR SR
IESEE Jianzhong Zhu,2019,The inhibitory effects of flavonoids on « -amylase and « -glucosidase,Critical Reviews in Food
Science and Nutrition,60,695-708
—Fh A F ARV AR IR R R T . T T T TIPSR
)] s 201911071578.5 BT e, e e
- ’ Li Ding,2019,Controlled gelatinization of potato parenchyma cells under excess water condition: structural and in
vitro digestion properties of starch,ood & Function,10,5312-5322
_Wga:ﬁﬂmﬂg%ﬁ%?H*j B e T = T T I R R R R R I R R LR R R R R R R R R R R R R
2 3 BIRNSIE 75 5k R E R 201911272633.7 TR HI0ERE ERAEF
Zhuging Xie,2019,In vitro fecal fermentation of propionylated high-amylose maize starch and its impact on gut
microbiota,Carbohydrate Polymers,223,15069
= HABPHLZ L8 A < .
24 qu]ég ;ﬁﬁf f :anzf 201911337830.2 PRI SE R REAEF
%I_, — i O &l PSEY . AT B
7 r‘l\& A IREEEEND t Fib TER
K75i%E Songnan Li,2019,0ctenylsuccinate quinoa starch granule-stabilized Pickering emulsion gels:Preparation,

microstructure and gelling mechanism,Food Hydrocolloids,91,40-47

25 —FREFNSGA-IIB9E K i a 201911336834.9 TR IR B EX. M KEAEF

i T RN
EUET ZHMAIER 5% ol

Songnan Li,2019,Starch granules as Pickering emulsifiers: Role of octenylsuccinylation and particle size,Food
Chemistry,283,437-444

)f  —eRmamsREEmnaK 201911189163.8 JSABE. MBS, F o BIREF
D T ——————————————————————
FangXie,2019,Effects of tea polyphenols and gluten addition on in vitro wheat starch digestion
2 7 R, s A RREIE 501911179565 X KR ERE TR N p— properties,International Journal of Biological Macromolecules,126,525-530
BN TIRE A E R T £ B BT TR T
Jianzhong Zhu,2019,In-vitro inhibitory effects of flavonoids in Rosa roxburghii and R. sterilis fruits on a-glucosidase:
R R A A 201911356087 3 \ . Effect of stomach digestion on flavonoids alone and in combination with acarbose,journal of Functional
)8 e : BT BB HIBER Foods,5413-21
TRRERIE e
Linfan Shi,2019,Encapsulation and controlled release characteristics of ethylene gas in cucurbit[n]urils,Polymer
ple —FRRBACHDHIATERI7NER 201911396292.4 P RBEF Chernistry,10,6021
TR E A o

Linfan Shi,2019,Annealing improves the concentration and controlled release of encapsulated ethylene in V-type

A BB A2019F R
Note: Data for 2019

starch,International Journal of Biological Macromolecules,141,947-954
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Liu, Z.-j., wWan, J.-g., Ma, Y.-w., Wang, Y., 2019. Online prediction of effluent COD in the anaerobic wastewater
treatment system based on PCA-LSSVM algorithm. Environ Sci Pollut R 26, 12828-12841.
https://doi.org/10.1007/511356-019-04671-8

Yujie Ke,Jingwei Chen,Gaojian Lin,Shancheng Wang,Yang Zhou,jie Yin,Pooi See Lee,Yi Long; 2019; Smart Windows:
Electro-, Thermo-, Mechano-, Photo-Chromics and Beyond; Advanced Energy Materials; $53988; 55 h.%.

Saghir Alfasly,Beibei Liu,Yongjian Hu,Yufei Wang,Chang-Tsun Li,2019,Auto-Zooming CNN-Based Framework for Sijia Xiong, Huichang Gao, Lanfeng Qin, Yongguang Jia, Meng Gao and Li Ren,2019,Microgrooved collagen-based

Real-Time Pedestrian Detection in Outdoor Surveillance Videos,|IEEE Access,7,105816-105826 corneal scaffffold for promoting collective cell migration and antififibrosis,RCS Advances, 9, 29463

Saghir Ahmed Saghir Alfasly,Yongjian Hu,Tiancai Liang,Xiaofeng Jin,Qingli Zhao,Beibei Liu,2019,Variational
. ) ) o ) ) Sijia Xiong, HuiChang Gao, Lanfeng Qin, Yong-Guang Jia, Li Ren, 2019, Engineering topography: Effects on corneal
Representation Learning for Vehicle Re-Identification,2019 IEEE International Conference on Image Processing,3118-

3195 cell behavior and integration into corneal tissue engineering, Bioactive materials, 2019-4, 293-302.

. B . . o . . o . o Xiangzhao Ai, Zhimin Wang, Haolun Cheong, Yong Wang, Ruochong Zhang, Jun Lin, Yuanjin Zheng, Mingyuan Gao*
Saghir Alfasly,Yongjian Hu,Haoliang Li,Tiancai Liang,Xiaofeng Jin,Beibei Liu,2019,Multi-Label-Based Similarity
& Bengang Xing*2019, Multispectral optoacoustic imaging of dynamic redox correlation and pathophysiological

Learning for Vehicle Re-ldentification,IEEE Access,7,162605-162616
progression utilizing upconversion nanoprobes; NATURE COMMUNICATIONS,10:1087

Thang Do Cong, Wang Zhimin, Lu Xiaoling, Xing Bengang*,2019,Precise cell behaviors manipulation through light-

responsive nano-regulators: recent advance and perspective, Theranostics 2019, Vol. 9, Issue 11,3308.

Zhimin Wang, Xu Zhen, Paul Kumar Upputuri, Yuyan Jiang, Junwei Lau, Manojit Pramanik, Kanyi Pu*, and Bengang
Gupta, N., Y.N. Liang, and X. Hu, Thermally responsive ionic liquids and polymeric ionic liquids: emerging trends and . . . . .

Xing*,2019,Redox-Activatable and Acid-Enhanced Nanotheranostics for Second Near-Infrared Photoacoustic
possibilities. Current Opinion in Chemical Engineering, 2019. 25: p. 43-50. .

Tomography and Combined Photothermal Tumor Therapy, ACS Nano,13, 5816.

Meng, L.; Yu, L.; Khalid, S.; Liu, H.; Zhang, S.; Duan, Q.; Chen, L., Preparation, microstructure and performance of
poly (lactic acid)-Poly (butylene succinate-co-butyleneadipate)-starch hybrid composites. Composites Part B:
Engineering 2019, 177, 107384.

Ge, X.; Yu, L.; Liu, Z.; Liu, H.; Chen, Y.; Chen, L., Developing acrylated epoxidized soybean oil coating for improving
moisture sensitivity and permeability of starch-based film. International Journal of Biological Macromolecules 2019,
125, 370-375.

Meng, L.; Liu, H.; Yu, L.; Duan, Q.; Chen, L.; Liu, F; Shao, Z.; Shi, K.; Lin, X., How water acting as both blowing agent Chen, Y.; Yu, L.; Ge, X.; Liu, H.; Ali, A;; Wang, Y.; Chen, L., Preparation and characterization of edible starch film

and plasticizer affect on starch-based foam. Industrial Crops and Products 2019, 134, 43-49. reinforced by laver. International Journal of Biological Macromolecules 2019, 129, 944-951.

. i . . o . Meng, L.; Li, S.; Yang, W.; Simons, R.; Yu, L.; Liu, H.; Chen, L., Improvement of Interfacial Interaction between
Chen, X.; Cui, F; Zi, H.; Zhou, Y.; Liu, H.; Xiao, J., Development and characterization of a hydroxypropyl starch/zein
Hydrophilic Starch Film and Hydrophobic Biodegradable Coating. Acs Sustainable Chemistry & Engineering 2019, 7,

9506-9514.

bilayer edible film. International journal of biological macromolecules 2019.

Hebing Hu,Shancheng Wang,Xueling Feng,Matthias Pauly,Gero Decher,Yi Long; 2019; In-plane aligned assemblies Bao, X.; Yu, L.; Shen, S.; Simon, G.; Liu, H.; Chen, L., How rheological behaviors of concentrated starch affect graft

of 1D- nanoobjects: recent approaches and applications; Chemical Society Reviews. copolymerization of acrylamide and resultant hydrogel. Carbohydrate Polymers 2019, 219.
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. . . o o Jiaoyan Ren, Chuanli Hou, Chuanchao Shi, Zehua Lin, Wenzhen Liao, Erdong Yuan,2019,polysaccharide isolated and
Ali, A.; Chen, Y.; Liu, H.; Yu, L.; Baloch, Z.; Khalid, S.; Zhu, J.; Chen, L., Starch-based antimicrobial films

) ) . . ) purified from Porientalis (L.) Franco leaves, characterization, bioactivity and its regulation on macrophage
functionalized by pomegranate peel. International Journal of Biological Macromolecules 2019, 129, 1120-1126.

polarization,Carbohydrate Polymers

(R4 BIAAGE 258 AARETS T PR, 5 BURA, 2019.01 HHEER S 15 B Rk A B (R EI S S R S A M B Yang Liu, Xiaoling Lin, Qingyong Li, Min Wang, Mao Zhou, Zhi Wang,Shuling Peng, Ruiwen Ren, Erdong Yuan,
2 R TR (12) :7-11+25 Jiaoyan Ren,2019,Identification of two novel peptides with antioxidant activity and their potential in inhibiting

amyloid-B aggregation in vitro,Food & Function

Jiaoyan Ren, Linfeng Liao, Shuaiming Shang, Yamei Zheng, Wangian Sha, Erdong Yuan,2019,Purification,

Characterization, and Bioactivities of Polyphenols from Platycladus orientalis(L.) Franco,Journal of Food Science

Tingyang Wei 1 and Jinghui Zhong , 2019.A Preliminary Study of Knowledge Transfer in Multi-Classification Usin
BRI, 1 MRS, (4740, 2010.04 IS E HAERERIE 2055 T T LA, REIEE, (4) :1-5+10 9yang g g v oy g g
Gene Expression Programming. Frontiers in Neuroscience.2019.01396

I, BT B, B, R EIE,2010.07, R SR RIS A BT A A B R R IR S, A RS A, Zhixing Huang, Chengyu Lu, and Jinghui Zhong. 2019, A Multi-Objective Hyper-Heuristic for Unmanned Aerial

(13) :1-6 Vehicle Data Collection in Wireless Sensor Networks.2019 IEEE Symposium Series on Computational Intelligence
(ssci)

ER, RIRF, B, 1,9 EE, F17#8,2019.09, K S K233 124 E AN FI {EBFNGES- LML E (A R, M B RTHS, Yingqun Ma, Yu Liu, 2019. Turning food waste to energy and resources towards a great environmental and economic

(10) :19-24+147

sustainability: An innovative integrated biological approach .Biotechnology Advances.0734-9750

138, B0, =1L EIF, R, RIRTR,2019.12, Z B ZX W TR E R EIES A B GES- 14 (AR m, B Rl ¥, (23) 1151- ) o . ) o
156 E.H. Wong. 2019, A new creep fatigue model for solder joints. Microelectronics Reliability.98 (2019) 153-160.

Chuanli Hou, Dan Liu, Ming Wang, Congcong Gong, Yujuan Li, Liu Yang, Maojin Yao,Erdong Yuan, Jiaoyan
Ren,2019,Novel xanthine oxidase-based cell model using HK-2 cell for screening antihyperuricemic functional E.H. Wong. 2019, Derivation of novel creep-integrated fatigue equations. 128 (2019) 105184.
compounds,Free Radical Biology and Medicine,

Xiaoling Lin, Maojin Yao, Jia-Hong Lu, Yi Wang, Xiquan Yin, Ming Liang, Erdong Yuan,Jiaoyan Ren,2019,ldentification

of novel oligopeptides from the simulated digestion of sea cucumber (Stichopus japonicus) to alleviate AR

A BB A2019F IR
Note: Data for 2019

aggregation progression,journal of Functional Foods
Qingyong Li, Chuanchao Shi, Min Wang, Mao Zhou, Ming Liang, Ting Zhang,Erdong Yuan, Zhi Wang, Maojin Yao,
Jiaoyan Ren,2019,Tryptophan residue enhances in vitro walnut protein-derived peptides exerting xanthine oxidase

inhibition and antioxidant activities,Journal of Functional Foods
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21E{k{¥ COLLABORATION PARTNERS

01
I MEEHRR AR AR

Guangzhou GreenF Materials Technology Co., Ltd.

02
ARAF I REAR S TRARR

Nanjing University & Yancheng Academy of
Environmental Protection Technology and Engineering

03
HNTFEBLRHERAT

Zhuzhou Qianjin Pharmaceutical Co., Ltd.

04
BLFHIRER EHFRREERAT

Foshan Shunde Hengrui environmental protection
equipment Co., Ltd.

05
IR ENR AR AT

Guangzhou EnzyValley Biotech Co., Ltd.

06
Sl IR IR AR

Zhongshan Longbang Material Technology Co., Ltd.

07

HIREIRRERRATE

Macao Rockone Engineering Co., Ltd.

08
ML ERAREEEM R

Hunan Healfcode Health Management Institute

09
I REEEE MR A RA)

Guangdong Huagingyuan Biotechnology Co., Ltd.

10
EREBESRUERERAT

Huilai Fengdeng Ecological Agriculture Development Co., Ltd.

11
rMEIES MR AR AT

Fine (Guangzhou) Biotechnology Co., Ltd.

12
IR 2ARERAT

Guangdong Guangzhonghuang Food Co., Ltd.

13
TR QMR R B IR AE

Guangzhou Huawei Innovative Materials Environmental
Technology Co., Ltd.

14
FRHERRAREBS T

Dongguan International Technology Commercialiazation Center

15
WA R AR

Hunan Academy of Agriculture Sciences

16
TP R AR DS

Guangzhou Development District Intellectual Property Association

17
FARBIREERD S

The Guangdong Investment Promotion Association

18
IR ER A RAR

International Intelligent Machines Co., Ltd.

19
FREET AW ARAR

Dongguan Huagong Chuawei Biotechnology Co., Ltd

20
A EIRFR R

Nanyang International Club

21
I REHTHIBRARERAT

Guangdong Raffles PharmaTech Co., Ltd

22
BB STHURA B B RHR B IR A

Foshan Biowin Robotics and Automation Co., Ltd.

23
IR BRI IRA)

Guangdong Brundo Biotechnology Co., Ltd

24
T AN E TR ERAR

Guangzhou Guangli Efe Co., Ltd

25
F R AR IR AT

Guangdong Qinshi New Energy Co., Ltd

26
IR SRR

COFCO Nutrition and Health Research Institute Co., Ltd

EiEmrTIFIREHIRAR
Shanghai Yuanzi Industrial Control Equipment Co., Ltd

28
AR A EEMRAERAR

Nanjing Risingsun Biotechnology Co., Ltd

29
MRS ENEARERAR

Hunan Feller Biotechnology Co., Ltd

30
RATHRB SR IRA

Deepcreatic Technologies Ltd. Chendu

31
rHEX LR AREIRAT

Guangzhou Xingguang Mapping Technology Co., Ltd

32
R ER G LERAR

Guangdong Mingjian Pharmaceutical Co., Ltd.
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A {174 R&D AND INCUBATION FACILITIES

02

B & A1 10000F 75K FEXE2700F /5K
R&D Headquarters at Yonghe(10000m’) R&D Space at Ascendas OneHub GKC (2700m’)

TRAEAMECEI2500F 52K HRBE AR (E1)
Incubation Space at Kuainengda (2500m’) SSIJRI New Buildings (Under Construction)

I8 Zi%HE LAB FACILITIES

AHLBTE HEERI R RIE
Public Experimental Platform New Energy Lab

=1

P TR - 3SR R MR LE =
Nano Particle Research Lab Environmental Testing Lab

EMERMHERE EEHIF A KR E

Biomedical Materials Lab Enzyme Preparation Lab
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