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SSIJRI Profile

P ERBE SR RRERPEERR EFEEFMFHMESEFERLNIEEZENTE BN EAR S EmR
B, HARREHTH MR EREEGS. EHEEBEIARE. EFBIARE. P MELREIEEF A
ERATIHEREIE, KITPFHMEINE, S CRER—RAASENEXEFRHSESEFS,

2015 11 B 6 B, EHFMER 25 AFZFF, MMIBKEMEMESSKFRRRBE, PEEREES
EE IR TE SR, (FALREFEHRINEEETZ—, 118 7H, E3EFSHIEMHM
RSEFERNIVET, F#HMANAREERERS, FHEIXRF. EFEREIAE. B MR
REARBRADVEHIVREAFEEZ T RLPHERKESHARRENMY, XRIEFEREFERNE
Kixm ASALRBERIBREFMEK, ABpNEIIIRPHREEZNRIISEDNPE—IEEFF
BREIHEREGENE, AEEERANEER X,

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 platform jointly set
up by Sino-Singapore Guangzhou Knowledge City Administrative Committee (SSGKC Administrative
Committee), South China University of Technology (SCUT), Nanyang Technological University
(NTU Singapore), SSGKC Investment and Development Co., Ltd (SSGKC Inv & Dev Co). Located in
Guangzhou Knowledge City, the Institute is home to many world-renowned research organisations

for global collaboration.

Upon the invitation of then President Tony Tan Keng Yam of the Republic of Singapore, Chinese
President Xi Jinping paid a state visit to Singapore to mark the 25th anniversary for the establishment
of diplomatic relationship between China and Singapore. One of the highlights of this visit was a
four-party agreement signed on 7 Nov 2015 at the Istana, Singapore witnessed by Chinese President
Xi Jinping and Singapore’s Prime Minister Lee Hsien Loong. This was the first official state visit of
President Xi to Singapore since His Excellency became the top leader of China. Among all the
signings on that day, this is the sole agreement signed between the two Institutes of higher learning,
which marked the milestone of international cooperation in Technology and Innovation between the

two countries.
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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 platform for

technological cooperation
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Vision and Mission
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RN AE, RERKREL, BFEARAT,
EXEDERRKIZRIAS

To be the leading Institute for Sino-Singapore
technological cooperation and to become one
of the most influential research institutions in the

world

To adopt a demand-driven approach to build
an “open, multidisciplinary, dynamic and high
performance” innovation model, through

technological and institutional innovations

To conduct world-class cutting-edge R&D, drive
technology transfer and nurture technopreneurial

talents for the region and beyond
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Messages from Council Members

RUFEL
P ERRARRREERBREER
EHEIAYEIRE

Dr Wu Yechun
Governing Council Co-Chair, Sino-Singapore International Joint Research Institute
Vice President, South China University of Technology

MRBEHENSENNE, BEASEMIMKRFETAFMNEREBEIRFNRBEHERE, RI—F2%
KEMFAENS, ERRFNEARE L. 251, ERERHEMNERRAIXRIER, PHMARAKE
EARNEREIAEETER, EFHETAFHEFADMER “W—R" Bigf MERRKRIKR. HR
IREHEERINAENE, RELGSERMXIBNEARER, TAASI#H, BHFRR. RREC LSS
£7, RS TERBRKEXEREREIFPONER, APHHERKRESFHREEZTTH.

SSIJIR, since its official opening in 2017, has achieved gratifying results by bringing in leading technologies from both Nanyang
Technological University, Singapore and South China University of Technology. The good momentum that SSIJRI has shown so

far would not be possible without the joint efforts from all four founding members.

| am glad to see that there are many opportunities for SSIJRI at present, such as the Guangdong-Hongkong-Macau Greater Bay
Area scheme, the recent upgrade of Sino-Singapore Guangzhou Knowledge City project to a state-level cooperation, SCUT's

strive in building a Double First Class University in China and its international campus in Guangzhou.

| hope SSIJRI could make good use of such opportunities to further progress in talent recruitment, R&D and commercialization
so that it can play its role in the bigger plan to build an international technology innovation centre in the Greater Bay Area and

contribute to the scientific and technological collaboration between China and Singapore.




LER TS TE S 61
P ERRARRREERBREER
AR TAFEIRK (%)

Professor Lam Khin Yong
Governing Council Co-Chair, Sino-Singapore International Joint Research Institute
Vice President (Research|, Nanyang Technological University, Singapore

82015 FHEMNEZBEXLPHERRKSHRRHSIENN, TSR ERE, HARREMLER, B
BTZHENHSHNS, RARRRNRFRXRE LB RMBEEF,

ERMERRK SRR, RMNBAOTHEARKRREL, AEBIAIRCERAR, FEFLHNEEMA
RMEIFRRS UM AMTTNNE, EIEN—F, HMNEFUTRUERARAES, WIETHE K
ThEEGI, BREBARRBWAN. BB VEBRMIBTEEE (TN BRAE, URENEHINATL
BREFD. FAR, ARRESESHETREFETRFMERETAFHHIT 20 MRBIERILTHFI,
EE, ARBREHET RERRTIAEANERMERALNG, IBNHAARLZRETHEE, HREMK
MEYERARF TIEIRTS 7 R,

fElt, HUBRENENNEFEUFRERS, BFEREIXRFE. RHMNRREREZERIUR
R MNANRER A R B RABNARRZFHFNSEENR, R, BRGHERREARI(ENES—IIE
12, REARNES, BITFAIERESREIMS,

ERREHRARNBIGTERAZIR, HMNUZRBARNIFER, RITE—MEEEIIENNHAR
AGRMZHE, REE, HRNESMEERNLKEMHED,

SSIJRI has come a long way since we first signed the collaboration agreement in 2015. Over the past few years, we have made

tremendous progress and | am very pleased with our achievements thus far.

At SSIJRI, we focus on translational research which allows for pull-through of basic research from the lab into applicable and
marketable solutions for society. With translational research as our focus, we have seen two success stories over the past one
year— the establishment of Xin-Xiang Hydrogen Technologies Co., Ltd by Prof Chan Siew Hwa and the potential Al centre with
Nanyang International Club Pte Ltd. 20 new projects from both NTU and SCUT have also recently been approved for funding
support by the Governing Council, and SSIJRI has also been recognised as the “new-type R&D institution” by the Guangdong
Science and Technology Department. This is testament to the vision we had for SSIJRI and | am very happy that the research

and work conducted at SSIJRI have been recognised.

I would like to thank our partners, SCUT, the SSGKC Administrative Committee and the SSGKC Investment & Development
Co for the support and contribution. In addition, the achievements we see today would not have been possible without the

researchers and the management and support team at SSIJRI.

While SSIJRI is awaiting its new building, it is also important for us to set our priorities for the coming years. We will continue to
support our researchers in achieving success in their research and | have no doubt that we will see greater growth in the next

few years.

siaquIBIA |1Puno)) woly sabessoy kI 4t e >



JLNLILSNI HOYVISTY INIO[ TVNOILYNIILNI

SiaquIBIN [1Puno)) woly sabessey i Dbl 4 >

FIOdVONIS-ONIS

RIEKRE
PHIEFRB SR RRIES
R MR ARG AERIERE

Mr Xu Hui Cheston
Governing Council Member, Sino-Singapore International Joint Research Institute
Deputy Director General, SSGKC Development and Construction Office

RZREELR, BZREEK, 3X5—F, BNEAOCRAMR. MEHd#, BEUSKNETELIMHERD
PIEREHREE, MARARETFEEIR. AX3#H. FHERESFHFERIAEBRTAH. TRHE, EEMW
BANMITLERETIES, KAXERLHT, ARREHERFEFHNEM.

EMITER, HNERER. EMHN—FE, HIFUERK. EARNESHESKRIKZR, £
HEROB LELSRE, BHINERE, FEE, E8HESNEEFAMBEREET, ARk—ERE
BARHEIE. BACIFBIMIIEE!

An ancient Chinese poet once wrote, ‘Good roots make good fruits; ample oil makes a brighter lamp.” In 2018, all four parties
of SSIJRI worked together to promote the science and technology collaboration between China and Singapore with a global
perspective. SSIJRI has made good progress in setting up its research platforms, recruiting international talents and improving
its management system in the past year. It is heartening to see that SSIJRI is rated as one of the top “new-type R&D institutions”

in Guangdong Province and its permanent building has also started construction at the end of 2018.

In the coming new year, we will tap on the technological resources from worldwide with a more positive and open mind and
create win-win results for all parties. | believe SSIJRI will become a model innovation project in the collaboration between China

and Singapore with the joint efforts from all council members and the management team.




EXMEE
RHTE R SR IRIEE
AR MALRIR AT R B IRA S M A E R

Mr Ang Boon Peng

Governing Council Member, Sino-Singapore International Joint Research Institute
Vice President (Strategic Collaboration), Sino-Singapore Guangzhou Knowledge City
Investment and Development Co., Ltd

PHERKESHRARNEZINEARENTHAARNLZERM. EEFAMURENEERLEAFIERAN
5. EABREELENES, FEBIEREIAFREFETAEZNRMNENES, ML
BRI S EARNNER, BRARKRITER—TEREHRERECNETE, 82013 F,
EMNAR—FALAXBRME N, SIPEERNEEBEFIASHAERDNMTLSHE, BUER
MEEKX.

EREERRMNAR, REEN—FERS—BNARRNEIMEABRELFTROARHE, AKX
KRGS T XBRAHEEF, ERFEBINEXIRAZFE, KRREFITFSFERINESZHITEN. &fE,
HRROHPEA RN EREFAN T TR RBEER T XE—TAF, BSRIXEEFURNMGE, 7
B E R SRR b E F WRFE AR !

The birth and success of SSIJRI lies on unprecedented joint commitment and dedication of its founding members, the
management and its various stakeholders. We share a common vision to develop SSIJRI as a model for international
technological transfer leveraging the expertise of NTU and SCUT, under the blessings of the local government and GKC JV Co.
Since 2013, we have been working towards realizing this vision and it has kept the team moving. Every milestone attained was

built upon various dedicated joint efforts which made it so ever meaningful and significant.

I have the privilege of working with a group of highly selfless individuals who devoted so much to the birth and growth of this
institution since day 1. My heartiest congratulation to everyone who plays a part in this history making. This is just the beginning,
as we all know there are much more to be accomplished going forward. Lastly, | would like to offer my heartfelt appreciation to
the current management for bringing SSIJRI to this first anniversary! Thank you for your commitment all this while, and we look

forward to many more good years for SSIJRI!

siaquIBIA |1Puno)) woly sabessoy kI 4t e >
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Governance Structure

MiNRERERS BT KRE EFEBIKRE SRR AFRBRAT
SSGKC Administrative Committee SCUT NTU SSGKC Inv & Dev Co., Ltd

BEs

Governing
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Guangzhou Zhongxing S&T
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EPRBEREER, BHEMREZHIEHFENRIET, FHEIKXE
MEFETAFEMIREZEHFR IR SHARNIREE SR

Witnessed by Mr Hu Chunhua, a member of the CPC Central Committee and
the then Secretary of the CPC Guangdong Provincial Committee, a collaboration
agreement between South China University of Technology and Nanyang

Technological University, Singapore was signed in Singapore.

B E E R E & SR TR S 2
FERHBIIERHEREKSHR
B & (RN EEIT

China’s President Xi Jinping and
Singapore’s Prime Minister Lee Hsien
Loong witnessed the signing of the
agreement to jointly set up the Sino-
Singapore International Joint Research

Institute (SSIJRI)

T EFREX SR SRR RN
SSIJRI Plaque Award Ceremony

HHERREX SR ARBUEMLIL , F—REBEESEBH

SSIJRI registration completed & 1st Council Meeting

MIBREIRISE, EFB CERESKERNERTHRKR

Mr Wong Kan Seng, former Deputy Prime Minister of Singapore and Chairman of Ascendas-Singbridge visited
SSIJRI on 23 March 2017

12
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2017. 7

2017. 8

2017.9

2018.1

2018.2

HRREshE# 24 LK BE
SSIJRI launched its first batch of 24 R&D projects

IR T A K E R TR IBRBE ANV ARBALFERR R AREXERANIK

Mr Ong Ye Kung, the then Minister for Education (Higher Education and Skills) of Singapore and delegation
attended the official opening of SSIJRI R&D Building on 21 August 2017

t

MRBRFAE W MNEEMHBEERATDRAENE “QFEF PEFFLIRELATRARIL
FIEILHRE

SSIJRI-incubated Guangzhou GreenF Materials Technology Co., Ltd. was awarded the Bronze Prize (Modern
Agricultural Start-ups) of the Fourth China Youth Innovation and Entrepreneurship Competition

MRREZREBESET MEF
The second Governing Council Meeting of SSIJRI was held in Guangzhou on 15 January 2018

MIMRBEEAETRRE MALRXE
TEREIBIE. P MEREAREIRD
REFEERENER TERTHRR

Mr Stanley Loh Ka Leung, Singapore’s
Ambassador to China, visited SSIJRI
accompanied by Mr Tan Minghe, SSGKC
Deputy Party Secretary

IMINHEHEADELEERAREXE. T NHERITRARLEFERRRRISRILHATR
Mr Li Wenyong, Head Representative of Guangzhou Liaison Office in Silicon Valley and Ms Wu Xiaoling,
Head Representative of Guangzhou Liaison Office in Boston visited SSIJRI



2018.3

] MPREMRBKSHRRED. P MNEREA L
B REWMOATERETEHE, THRHM
HIRMET, MR TIERRL. AFREIREE
APBRMHAIRATEERARNERIRART
BRAHEE

S *

SJUSAT jJO Jepus|e)

Supported by SSGKC Development and Construction
Office, SSIJRI hosted a series of public lectures
on Artificial Intelligence. NTU Professor Alex Kot

Chichung, Fellow of Academy of Engineering Singapore
elaborated on the current research progress in Al and

collaborations with industry partners

MREF RN MEEMBRRBRABDEERABTTRLBBLRRAT MHERBX. IMMHALX
“BVEA” TS

Dr Meng Linghan, a key member from SSIJRI-incubated Guangzhou GreenF Materials Technology Co., Ltd, won

the “Entrepreneurial Talents” award by Guangzhou Huangpu District and Guangzhou Development District

° FRENENAZRETECE—ITERTHZR

Mr Cang Feng, Deputy Director of Foreign Affairs Office, Guangdong Province and delegation visited SSIJRI

2018.4

° HPERFERBEEFIR. ERBFRANAH
REFEXE XD, ERBIAFEED, PHEMEKS
MRARABENDHNE+EE2EESRBESRE
ERREFARAE (CIHW2018) E[MBFF

The 14th China Information Hiding Workshop
(CIHW2018), jointly organized by Chinese Institute of
Electronics on Communication Society, Beijing Institute
of Electronic Technology and Application, SCUT and
SSIJRI, was held in Guangzhou

14
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2018.5

2018.6

I

B\ EL TONERTESRKRERAR EXBHE
SSIJRI's incubated company - Guangzhou Smart Technology Co., Ltd, held its plaque unveiling ceremony on

11 May 2018

HERETIAFRGNFS TEFRNARRAREDNRAMITHEAFFRRIE MNET
Seminar on New Food Processing Technology, Research and Commercialisation, jointly organized by SCUT's

School of Food Science and Engineering and SSIJRI, was held in Guangzhou on 22 May 2018

INHRIIZE T ETEMRARIEH

Mr Wang Guilin, Director of Guangzhou Science, Technology and Innovation Commission visited SSIJRI

MARRE=REEXBH
The 3rd Governing Council Meeting of SSIJRI was held on 25 June 2018



2018.7

2018.7

MABRREBERE LM BRI (el
R=ig) =8

Professor Yu Long, SSIJRI Executive Director, was
featured by Guangzhou Daily for his innovative

new material projects at SSIJRI

MR - i (M) SEEREERR
BUEMARIL, EMEEH 2000 HTART

A spin-off company, namely Xin-Xiang (Guangzhou)
Hydrogen Technologies Co., Ltd, incubated at SSIJRI
was incorporated in July 2018 with registered capital

of RMB 20 million

S BRTREMTAME

FEu
- ENAKRIN LTS O <

RS BIBAEE M iR S E R S AR T KA AR P ERT(E

Expert Committee from Guangzhou Science and Technology Innovation Commission conducted mid-

term review on SSIJRI projects

[TREEKIXMIEERAR

Mr Ma Xingrui, Governor of Guangdong Province,
visited SSIJRI on 7 August 2018

MR TR E B AN BRABEE B EW
PREX—TRIFAFR.

Mr Lai Chung Han, Second Permanent Secretary
(Education), Ministry of Education and Second
Permanent Secretary, Ministry of Home Affairs,
Singapore visited SSIJRI on 22 August 2018

16
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2018.9

2018.10

2018.11

MRRE L REN “4BCET T8

SSIJRI was featured on “Interview Room on the Silk Road” on Guangdong Satellite TV on 27 September 2018

MARREMEIEERBH
The 4th Governing Council Meeting of SSIJRI was held on 25 October 2018.

MARSEFERRTHRERATDEZ T HRAMIL “ATEEIFHPL” WEFEESR, HE¥T &
IR E SRR E" BN

SSIJRI signed an MOU with Nanyang International Club (NIC) to set up Al Centre and unveiled the plaque of

“Joint Biomaterials Lab”

MRBRERNE Z# 21 ke
SSIJRI launched second batch of 21 R&D projects

HRBIRT RERHLT 2018 FHMBEMATMIAENEMA S XF

SSIJRI was recognised as the “new-type R&D institution” by Guangdong Science and S&T Department

MRBEMAR LN T RERKREARERAR, BAFLKER

SSIJRI set up its commercial arm — Guangzhou Zhongxing S&T Development Co., Ltd. to support the

sustainable development of the Institute



2018.11

2018.12

FONREDLR = BB K FRE B ih R 5 b

On 12 November 2018, Mr Tan Shau En, Assistant
Chief Executive (Commercialisation) of Intellectual

Property Office of Singapore visited SSIJRI

sjuaAg Josepusied)  Fid > *

Fr MAREEES RO B RBR AR EFRERX PHERE 2~ LEE MEXHT

The China-Singapore International Smart Industrial Park, where SSIJRI permanent building of SSIJRI is located,
held the ground breaking ceremony on 6 December 2018

FIKEDFETAFHSKRERK (FR) MERRERIRK (FR) . ARRESSEKEEEEL
RIPBIRHIFER T RAF IR

Professor Ling San, Provost and Vice President (Academic), NTU Singapore visited SSIJRI accompanied by
Professor Lam Khin Yong, NTU's Vice President (Research) and SSIJRI Council Co-Chair

@ L2t O B

MRk “NRSZROREACUREMEFZNR" TERF RERRT 2018-2019 F& 6l A
TonEE (EFFRHREEIE “—F—K ) L%

SSIRI's project Antiviral Polypeptides Surfacing and Its Biomedical Applications, won the Strategic Innovation
funding support under Belt and Road Intiative (International S&T Collaboration) by Guangdong Science and
Technology Department

BRAEMEARA. CHEIAFHEFHRESR e i |
HEARASS 2018 FEEERATK BN e 3

ﬁﬂgﬁgiﬁiﬁﬁb e | ~A;'I;I‘kzlal h“l!elligencc-

Professor Xu Yong from SCUT presented on his SSIJRI-
funded project - the Property Rights Trading Platform
Based on Blockchain at the 2018 Delta Creativity &
Innovation Celebration (DCIC) Roadshow

2018 DCIQ

18
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Leveraging the strength of SCUT's Key Laboratory of Advanced
Energy Storage Materials of Guangdong Province and Energy
Research Institute @ NTU, this platform focuses on research
and innovation in fuel cell, smart grid and clean energy, etc.
covering energy generation, storage, conversion and grid system
automation. It is anticipated that such technology development
would benefit various applications including electric vehicles,
energy storage for renewable energy to mitigate weak grid and
peak shaving purposes and smart grids for green building in the

digital era, efc.

20
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A Turnkey Technology for Platinum-Group Metal (PGM) Catalyst Manufacturing

JIOdVONIS-ONIS

BE 133 A Principal Investigator:
Professor Chan Siew Hwa

=3 —
® Eﬁ 2N E *’F .
AL HFEZBNRE —IEAEFISIERAE—FRANL, BAHR
REFREBMMEENSHERSBEMLT, TREATGIET
BREmRENXBER, HEBEACTNHEIZHNNATEE, &
LR AR £ T2 ILA TSR

FrON3EEIEE T AF Nanyang Technological University, Singapore

LR T KRS South China University of Technology

- High Quality, Low Cost, Fast and Energy-saving Process

Bt& 113 A Co-Principal Investigator:
Bt F % Professor Liao Shijun

Objectives:

The goals of this project are firstly to further improve and perfect a
catalyst production technology to realize the facile and continuous mass-
production of electro-catalysts containing high loading of noble metal; and
secondly to investigate the critical factors affecting the catalyst production
quality; and to extend the applications of the production technique with the
ultimate goal of transferring the production technique to industrial partner.

* BIE#RSMR:

o KB RINRITT — A BT IREESFIEEATINREER, 2
BT EEFIRIERE, BETRA, JUSRREAMRE=BTR
KNS NENREEERELT ;

o FERMAERNENRNAS, ToRHENERTAIEMB XK
Hifg , SRR EROSFARNEEL;

o ZHHEXEFEERIEF.

B 1. A3 B #— e ENESAH 8 4 AT R RS
(BERIFEEF) .

Figure 1. Specially designed reaction system for facile and

continuous mass production of catalysts.

21

Progress and Achievements:

« With proprietary home-designed reactor system, mass production of
supported catalysts can be easily realized with decreased production time
and energy consumption;

+ The metal nanoparticles produced with the specially designed reactor
and reaction system have lower average size in presence of high platinum

loading, which is essential and helpful to realize the high utilization and
activity of PGM catalysts;
« Three patent applications have been filed in China.

E2.4TZ (k) S5E%EIZ (F) HIENSHEH / RELTIBRIEN .
Figure 2. The TEM images and histogram Pt/C (20%wt) sample synthesized novel

procedure (above] and conventional procedure (below).



R FEESESHTE X~ mhY
REEEREREFHEIEERE
High Energy Density, Fast Charging Energy Storage Devices for

Electric Vehicles and Consumer Electronics

I fi151 A Principal Investigator:
Professor Shen Zexiang

» i BtR:

FHEERRBRAEREBRBERURDALMPNZARA,
BEARABTERAEFRNBIRA _SURERERBRA, §l
EVATEEFRMERAEENSSREBANBERAERGE
HEBRBAR, LNAEERTRBEAMNEKBEILFanEIHERE
£

i EFEE T A% Nanyang Technological University

EFET KRS South China University of Technology

Bx& s A Co-Principal Investigator:
#{ZR##% Professor Hu Renzong

Objectives:

This project focuses on the development of the future generation of
graphene-based energy storage systems, including synthesis of few-
layered graphene by liquid-phase and electrochemical exfoliation
and its application as highly conductive and anti-corrosion coating for
high performance Li-ion batteries and supercapacitor electrodes; and
application of such electrodes for the next-generation energy storage

systems.

‘TEHRSHKR:

- MBEARABIRR —SBEREF S EFSESEN 10 BUAN
BREREHKDBRMERTAENAZEHE. FENAEKR
BUES. BROESHES. SESMMEREFROBIHTFERS,
BAXABREREFEN+D 22—, FESEZEHR. BRiEk
MAFE 1 TREFARRITRIRIET;

- MEANAEFEBRBERBREIERARTZETRBK, EE
TES, BAE, CRERT. ZRANBEREM™ 2 FREFEN
BRIt RIRIETT; REERFROMAI U AR Bl 2 =3 RUBIHIRE ;

- MBEANAEERFAEERERABELRIENEET, HRAESH
Bh 7152 Bt KB LR B A 88 F A LABRSF RYIE I RS PR, (RIFEE
MAERZIEM, EINGERRIRERThERER BT E®,

1 Figurel

Progress and Achievements:

« Achieved production of graphene by a supercritical exfoliation method
with 10% of the cost of the current mainstream method; established a
prototype production line with a capacity of kg/day; produced graphene
and graphene nanospheres (Fig 1) with less than 10 layers and of high purity,
high thermal and electrical conductivity

« Established prototype production line of graphene-based supercapacitor
materials (Fig 2) with capability of 2kg/day; completed assembly and
testing of prototype cells

« Demonstrated roll-to-roll manufacturing of graphene-coated current
collectors have been achieved

£

Eaf{ =
3 .
2 i-
i I
£ a0f §.
9§
Z2

3

2 Figurel

o B REitk:

« SEERTUMEZBEFREHRETL. AEREEMHESA
MR aEGERERE / e R REREE~4

o BEKRAEFEBRBA B UNERAMNERERFEE FEBL
ARk, IMATHE, WEFER=SRIETDIERHT
RARTE

« FREREES, ESEXTF

Future Plans:

« Further scale-up production lines to industrial production levels
« Further optimiza tion of production and market development

« Filing of patents and expanding collaborations

22
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EYMERME

Biomedical Materials

UERETAPERAKARDREERTRRARFOD, [ RE
EYMEFIRERERENRFETAFNSMEY F#HM
BISBHRE KT, BOTARF—RERAREENE
MEZMENBRRAKARERINARA, CRERINRR
HEANEIR, REREEVMEZMEEMAT; HEEZO
BAR, wafliRAEYERMERETSMITILeINEEN,
TERAEYEZEM, RASMUT REET L,
(R MERSIREST SR AR

Leveraging SCUT'’s National Engineering Research Center for

Tissue Restoration and Reconstruction, Guangdong Biomedical
Engineering Key Lab and NTU's research and innovation in
biomaterials and devices, this platform focuses on the development
of new generation of biomedical materials for tissue repairing,
advanced treatment technology for functional reconstruction
of lesioned tissues, etc., harnessing the resource competencies
in partnering universities to advance fundamental research
in new biomedical materials, cultivating key technology for
commercialisation, driving and enhancing innovation in biomedical
materials and medical instruments.




BTFREFFRAK (AIE) HANAFERN

SRR &

Development of Bacterial Endotoxin Detection Reagent Based on Aggregation-

Induced Emission (AIE) Technology

B 132 A Principle Investigator:

BAEE (PERFRRL, ERETAFHIER)
Professor Ben Zhong TANG

Academician of Chinese Academy of Sciences
South China University of Technology

- R BR:

BT AE A, ARA—MAFASHELNRT, SINERTHNE
REHESEHEER,

Objectives:

Develop a kind of bacterial endotoxin detection reagent based on AIE
technology for the qualitative determination of endotoxin content in

commonly used injections.

de =3 ALT] .
° ﬁa)lén-

AREASRNHAEARENANIRRZEH ERETZHNA, HaiRsE
ANARERENANZERN. A, ERFRERENE (BET)
FERPITEMAIRE, EONERESZZENRRN, BigE
ToRER, N ERESAARNSE, T, RITRMEL AIE
MHEBEEFERNIARSHARNSRNEFE. 5IFE BET KA\
b, AIE RABRBRIEES, MEDLE. THRREEMNNS, FHit,
AIE AR RS RS LI & {5 89E .

B 1 BFBRtERRE
Figure 1. Prof. Ben Zhong TANG in the lab.

Background:

Bacterial endotoxin detection has been widely used in drug quality test and
clinical diagnosis. At present, Tachypleus Amebocyte Lysate (TAL) is the most
commonly used bacterial endotoxin detection reagent. This technology relies
heavily on the blood of horseshoe crab which is a kind of national protected
marine organism. Moreover, its operation process is relatively complex, and
it has no significant improvement in recent decades. Recently, we found
that certain AIE materials have the property of selective identification and
illumination of bacterial endotoxin. Compared with TAL method, our AIE
technology has advantages of simple operation procedure and quick response,
and is independent of TAL. Therefore, we believe that AIE materials have great
industrial prospect in the area of bacterial endotoxin defection.

2 AlE BERE EREG N
FaRTEE

Figure 2. Photograph of the AIE
endotoxin rapid detection reagent.

« MEHBSHER:

HEBA, BN AE FREUBEFIGEL T IHERSNARNSE
MRS, SEAMRTRHRNRNSRRMAKT, BIRIHIR AIE 405
RERPEEMIAT . ZF~ RV NARBRETA 0.05EU/mL, +2MIES
IB—RRTE 10 B2 W, mmsE T &R AR NIBYE (30-60 53%4) o
ARERRA, HINW=RTET 0.9% [ILMHESHR. 5% HEHE
FEETR. RERMGESR. RRERFIRNREERERBPIRNS
ENEMREEER, ZTREACRIEFELRALZF,

Progress and Achievements:

Up to now, we have screened out an AlE probe with perfect endotoxin defection
performance from the AlEgen database. This AIE probe was simply dissolved
in special endotoxin test water to produce the AIE bacterial endotoxin rapid
detection reagent. The detection limit of our product can reach 0.05 EU/mL
and the detection time is usually less than 10s which is much faster than TAL
technique (30-60 min). At present, we have verified that our product can be
applied in the qualitative or semi-quantitative detection of endotoxin confent in
common injections such as 0.9% sodium chloride injection, 5% glucose injection,
omeprazole sodium injection, ambroxol hydrochloride injection, etc. A Chinese
invent pafent has been submitted for further examination.

- BBk

LHHIRANEERRIRESRE, B
R R, ERtit=.

EREBIEMRAQT, ik

Future Plan:

Currently, we are attracting venture investment and expecting to establish a
company based on this project.
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AEANEYIERMH

Implantable Biomedical Materials

BE 133 A Principal Investigator:
Professor Subbu Venkatraman

MR Btx:

MW BT R YRR RASRFRATHBRE, R3IRREM
MRERE AR SR ERLE. AT AT EREEREER, &
MRS ERTUE ALY, UR/NERGMBRRE, BE
4, MFINFERMRATEARIEE, FiEd A RAKRRE R
B, RMEREANRNEEMLS, BINGYEETXRINEEN
i8], BTERAYINRREARARIESERE, BMiDGEIREE
RN ZERALATATFHYSERZRENIIRNFHR
fiE, WRREVIRR, RIREM, REBER, KEES.

N EEE T A% Nanyang Technological University, Singapore

LR T KRS South China University of Technology

Bt& 113 A Co-Principal Investigator:
1£7783% Professor Ren Li

Objectives:

The team aims to overcome the limitations in the treatment of urological
disorders, in particular: ureteric and urethral stricture and urothelial
carcinoma. The team has developed a novel bilayer swellable drug-eluting
ureteric stent as an alternative to the invasive open surgery. The stent is
expected to deliver drugs over a sustained period of time to inhibit the
fibroblast proliferation. The hydrogel is able to expand upon contacting
with urine fo achieve a close apposition with the highly drug-impermeable
urothelial barrier membrane thus increasing the drug residence time on the

ureteric site and augmenting the drug penetration capability.

TR #RSRR:

« BEGIRITERHAFAREREES, BTHIEFRMRNIE
=B

o X 2 QUEEMEERR AR 2 QLR R TEMRR AR, B
PRI F AN A1 TS

o HEMETE AR RFHITIMR RN, RAFKERIER (VP)
MEMPREAR, LUES) OEM HIFRERMKREREREE (1P
EMIIR)

E 1 Figurel

Progress and Achievements:

« Successfully customized design-patterning and developed formulations
of stent coating for the fabrication of working prototype for in-vivo study

« Carried out animal study trials on 2 male and 2 female beagle dogs to
investigate the feasibility of stent insertion using midline laparotomy

« Carried out animal study trial on a female live beagle dog to investigate
using intravenous pyelogram (IVP) to measure internal diameter of ureters
for the customization of OEM ureteric stents and reactor for hydrogel
coating

2 Figure 2

R &k Fitl:

« TEREEFIZROKEZH], B# TR UBERREN
KE

« BRI IVP, BEUSEESIM VP ERIRENZ 8)89RTiaI4E4E,
LAE R Do BB E TR MARE. KB, MRBRISEFE,
AL LT E R DB E MR E T I AEEE VP RENER X
BEAYIRIAR E R IhE

o BIRRHEIRER I, ERTREIERE, IERREXRY
13 1M ANKIRERENERNEELESENERK, HEASTE
NHFEEREE

Future Plans:

« Carry out one more animal trial to determine the length of ureters

« Carry out one more round of IVP but with reduced time between iohexol
injection and IVP image taking to determine the visibility of both ureters

«+ Assessment of device safety in animal studies. Provide evidence in
animal studies that demonstrates the absence of systemic toxicity and
hydronephrosis over indwelling duration of 1- 3 months



EVEERFEBREHEEMH

Bioactive Collagen-based Ophthalmic Repair Material

BiE s A Principal Investigator:
1£71%3% Professor Ren Li
LRI T AF South China University of Technology

Bx& s A Co-Principal Investigator:
Professor Subbu Venkatraman
N RIEE T AS Nanyang Technological University, Singapore

HEES: Background:

AEFREREREENEIERERK. BERLKEEAKREEEYN Keratopathy is the leading cause of blindness worldwide. At present, there are about
6000 5 A, REANL 500 ZH A, SEMEL 10 RAKFG. Baile 60 million people with corneal blindness in the world, and China has more than 5
LT ERIAEBIERLT, ATHFENAERELEES, million people, adding more than 100,000 cases every year. The only treatment
NEESH AR HE, method is a fransplantation with a human donor comea; however, there is a shortage

of high quality donor comeal tissues. On the other hand, comneal regenerative materials
prepared by direct extraction of collagen based on recombinant collagen or animal are
inferior in mechanical strength and foughness, and are unable to tolerate surgical suture
fixation; thus, limiting its clinical application.

EA=E Objective:

MBS ARBERZ. NERAREREERENER. RERE This project aims at the lack of corneal donors, the narrow indication of existing
AIEBFEMMEIEEMRERENIUR, MRS - &1 - TheE(54i8 acellular porcine corneal stroma, and the poor performance of collagen-
HEEYE, FREAEMHISHFSESROBEEEEME., SEX based corneal regenerative materials. Based on the principle of composition-
SREYNBEMEES IR, SHRESRAESSEEEE, B structure-function bionic design, the project will develop new corneal
FTWHO “YI3 2020° BYLIRMETEIR] “SHEieEErhEMes , 127 regenerative materials that meet the needs of clinical transplantation.

REFARBEEMEM AN OMETRRZS .

EH#RSMER: Progress and Achievements:

o RIBFARNRRE S EZMLIEFE, FTURGEERAFERRK Applying innovative modification and treatment methods, a corneal repair material
SEHMAEEREME., HEA%mEs. SKkE, Bk, AOFLEE having a natural biomimetic layer structure has been obtained. It can Tolerate
HEE RIS RER suture; and the water content, light transmission, tissue regeneration and other
. AT EEREIEE PR R R e E MR properties meet the clinical requirements.

s TR Z: (FEMENIIRE IR SARIEE

EEREH > EREGH
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O\ Ik

Artificial Intelligence

>

Artificial)?

Intelligence™
,//

MERETAFMEFETAEEITEN. MG T, Bk,
EREBEERAFMHANZRME, WALKIELE. 3
F3). BGMIETIR. ZEAEELR2. IEFEFA
TERIRORARHITRNAR, BHFTRREAZIE SR,
BREE. FRIT. EMERIRNETE, THRESF
RETERIRE, (B REATERELARER R,

Leveraging the strength and the significant research accom-
plishments of both SCUT and NTU in computer science, software
engineering, automation, information and communication
technologies, and etc., the Artificial Intelligence Plus (Al +)
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 the real-world applications like intelligent Fintech, smart
transformation, construction of safe city, and bioinformatics. The
Artificial Intelligence Plus (Al +) platform takes the Academia-
Industry research pattern and has an obvious advantage. The
technologies obtained on this platform is expected to make
significant contribution to the rapid development of the Al industry

of Guangdong province.




H R ERARSS YA P EMES DIAERBERAHR

Research on Key Technologies of Biometric Identity Authentication for Financial Services

IE f15 A Principal Investigator:
#RK{@##% Professor Hu Yongjian

» INH BiR:

s RBFHSHATHNSHEEEMFDAERAR

- REERT RN ARKIRRNS E

o HRHMEREFEFREGNMLERAULN FIELEEEE
B RFERHIORIBASE

1EFEE T K% South China University of Technology

FINEEEE T RS Nanyang Technological University, Singapore

B&fHE A Co-Principal Investigator:
Professor Alex Kot Chichung

Objectives:

This project explores biometric authentication techniques with high
reliability in E-commerce. In particular, we have investigated three
techniques: a face spoofing detection method that is easily expandable, a
pre-processing method for low quality finger vein images, and a high speed
finger vein recognition technique that is robust to finger gestures.

*BEHRSHR:

 SERIEREGBFMERAAR. BRIE—IUE XIEFAKRIRIZRN
RAEF: “—HMATRREESKEGNFE LTSN SGE
FEERBKS MBI X B R AR B L SRk kit A (B 1);
« SERARRRIRCNEIEENNE, MRS aRERE, E5HT
EHR THETARIIERE, HFARMKEEEEMMIERE, 1
BARRSIRONSIERE, LIRNIE QA SIRESIEER BRI
(B2 ;

- EREBRITHEXMR, BISSTMARR, SFEREERN 45,
AREREWIEX—R. BEF, TARNRACETHEFRKSHR
FRt R AR ITIETT (B3) .

1 $EERMEIMER T, (F) TRPEXH;
() 1ERAMIGIIRE.
Figure 1 Achievements of finger vein detection

research. (Left) Patent application document, (Right)

finger vein detection device.

Progress and Achievements:

« Based on the research on finger vein image pre-processing technique, we have
applied for one patent: a method for upper and lower finger edges detection
in low quality finger vein images. Software and hardware test are underway to
integrate the invention info current devices by our industrial partner;

« For the face spoofing detection problem, we have built a test dataset.
We have captured large amount of face pictures using different cameras in
different environments. Fake samples are generated by two face spoofing
methods. Since the research of face spoofing detection severely suffers from
the lack of training data, our dataset can provide an extra test platform;

+ We have made four patent applications in the area of smart bank. For
example, we have developed a real-time pedestrian detection technique which
has been set up in the main building of SSIJRI as a field application exhibition.

il
2 NERBIRENEEREF AT, (B REHEE;
() RRWEHE; (B) KSR,

Figure 2 Samples in the face spoofing detection database. (Left) Real
sample, (Middle) photo attack sample, (Right) video attack sample.

B 3 TANERTS. () TFREXHE; () RIUR.
Figure 3 Achievements of pedestrian detection research. (Left) Patent

application document, (Right) The detection example in SSIJRI.
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AIER + ERFERARHAR

Al+ Health and Ageing

IE 5 A Principal Investigator:
Professor Miao Chunyan

* ARB#R:

FHENEERENRRERRABNENRRA RS ZIIBEHR
FEEREMHIER. HERHRERE - REFHLRUIERR,
BEIASHRBA AT, BEAMRERTAKRF SIS RHBA L
BHNEERRBELRR. AANBESKERUHNESTAER
FHONARNRMEFNE. 5—HHE, FREMRENAFPITHN
BEHAIHARARE—SDRNFES, BHRELXIMEXBELEREL
FRBERIEIVIRGIEE . DB RRERKRANASITERELR, LU
CERE2KEFTRNZVERZATIER + TRTE, NMEEERH
BR#HITHRXRRNRAISE. R, ARETETEBEK
ETREEMESRMIERBER, #RRSEMIANRE, Uk
MEAETYERRANSFHATNHREERESREN Ao

HiniEFE T K% Nanyang Technological University, Singapore

Bt& 513 A Co-Principal Investigator:
RIEAIE Professor Song Hengjie
EBIETASF South China University of Technology

Objectives:

This project uses state-of-the-art Artificial Intelligence to detect the early onset of
Parkinson's disease (PD). PD is one of the most common neurodegenerative disorders
associated with the rapidly aging global population. Whilst there is currently no cure for
PD, research has shown that early defection can reduce the rate of degeneration and a
system that can detect the early onset of PD will have significant societal and economic
impact. The project will also incorporate an Al+ talent collaboration platform that will
facilitate collaboration with worldwide medical experts on the early detection of other
neurodegenerative disorders. Community outreach programmes will be developed
to help elderlies to learn about the symptoms of typical chronic neurodegenerative
disorders, and to take up exercises that will aid their physical and cognitive health.
Research on disease diagnosis and rehabilitation based on Internet of Things (loT) and
wearable devices will also be conducted.

- MA#BRSME:

- MERBREFNTENEGERRT

« SR ERERBREF IR S REML

« ERATRERR BEENTAMENRTREMIXENAFHE
RERMFIRIT

- IHERPEHRAE AT

- BBEACSHINKEFEMEREERARM AP MK S
EEGFESR, S5FUEMAMRNEFETAFESSEHR
RIOERER, Bk, BRAEAK A 2R NEEE

(I
J S0
P tr &

Progress and Achievements:

« Completed overall architecture design for the PD rehabilitation game
platform

» Designed and prototyped the PD rehabilitation (serious) game

+ Completed wearable device design for the collection of user daily living data
and the interaction data between users and the rehabilitation game

+ Completed algorithm for the early detection of PD

+ An MOU was signed by Nanyang International Club (NIC), the SSIJRI,
and the project team to build, demonstrate and commercialise future Al+

Health Screening Studio leveraging on the outcome of this project and the
background IPs from NTU LILY Research Centre

» BB XRFKiTE:

o FIFRIRENEFN

- REFARSNE

- ERIRBEARNE M SIIE
« RREGEEN

Future Plans:

« Trial production of the designed wearable device

« Implementation and testing of the designed rehabilitation game

« Optimization and verification of the designed pattern recognition algorithm
« System infegration and testing



FEERMESHTH

Green Buildings and Smart Cities

UERE—NEARFERERLRE —IARHEEZRAMF
ERERNTE, UERHRFITINERS L ARFR EH,
BREMKEFETIAE, BdanhERSESIMERR,
BUEMRMFRERS L ARAERNETRESEXRR. EEMMK
HRHER, BET RS BESTRTHXE,
BTRRE RN, WA H T ZRE, SEHERL
FeLk, BILR. MRARMISLR.

W e

~Greén Buildings;,

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.
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HEREREEFYaARSNA

Development and Application of Building Information Management

(BIM) Platform in Building Life Cycle

BE 133 A Principal Investigator:
JREL##% Professor Su Cheng

- E B

« F&R5E7 BIM 4 (Autodesk Revit, Bentley Systems, EA
B PKPM %) #ITHUREBMIEESE, TAS5 BIM REFHEIEEE
HERBERIRE] 95% WU E

o FEETRMBHIRERANBRERN LS, RAES
TEIBENEREWFIEE, FARBEI0SH Android R4 LR,
« SINERRG. ATBEERE, WEIMIIMZAE, FREHT
BRI, IRIEER. METRINEFZOIEE

1ERFE T K% South China University of Technology

N EFE T KRS Nanyang Technological University, Singapore

Bt& 515 A Co-Principal Investigator:
Associate Professor Robert Tiong

Objectives:

« Develop connectors for data interoperability with mainstream BIM software,
targeting above 95% interoperability

« Develop a building model browser based on webpage and mobile operating
system that supports geometric information viewing and semantic information
query

« Introduce expert systems and artificial intelligence models to assist
construction site decision-making

oIiji

Je .
~ B=.
BRI, MIMNCESRIFES, TREEX, FB2H IR
EHiNE, SHRESIEEENRENNE, RAIET=HN
KEE, IBREE55FA.

Background:

There are many processes in the design, construction and operation and
maintenance of the building. The amount of work is huge and requires
standardized methods and processes. This study integrates the processes and
standards of engineering management into a cloud-based network platform
for multiple parties.

‘TE#RSR:

« ARESTIREEWRENITE, RAETEHMNETE, A
BIERES55MA. ZMENBFRERIEM. RGIGITNB iRt
BE&MFTR (B .

o RRDANRERIZEE, RIERLTZETETAN, IERT
BEENHEIAAFANES, AIENIRETETAEFERN
BIM ZR 4 Autodesk Revit FF &, BMH89EzIUI (B 2) . B, %
R BB 99%, BAFBRESTER#ITER.

Progress and Achievements:

The engineering quantity calculation tool of this project is developed based
on the Autodesk Revit. The startup Ul of the software is shown in Figure 1. At
present, the software has a calculation accuracy of more than 99% and has

begun to be used in cooperative enterprises.

nanz zns sance

wmrng
e azen s — —— .- -
i . 7 VIR
LU saze s -
5
T

1 BopinthRERFE

Figure T Mobile collaborative management platform

oo V= va o2
Q@ 1| @ 1=K &
IRRE N HENRTER Bis SHER =T

EXRE SitEE xF

B 2 f&fF Ul
Figure 2 plugin Ul

BPEWD
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Evaluation of Natural Catastrophe Impact on the Pearl River Delta (PRD) Region

BiE s A Principal Investigator:
Professor Pan Tso-Chien

i BiR:

« WE I =AMt KT #HITETERNBARER LT

o WERT=Z AMKIEHHITEEME, HKk NBHAFREHR
IERAR

o WIONPIRELREGHTT S REZMES TN

HNEESFIETAZ Nanyang Technological University, Singapore

HERIETKZ South China University of Technology

B &fi 3 A Co-Principal Investigator:
FAEL#E Professor Su Cheng

Objectives:

+ Scenario-based evaluation of Natural Catastrophe (Nat Cat] risk for Pearl River Delta
[PRD) cities

« Risk ranking of PRD cities for hazards covering earthquake, flood and storm surge

« Assessment of impact for the Sino-Singapore Guangzhou Knowledge City

‘TE#RSMER:

o KIEETHIBERS RS (GIS) WEMSEITESE, URSKS
TEFRIEIHESEXIET, TEARBREREHMEEESR.
W, FEFIMSEFESHENEE, IPFRMEIHHR= AKX
1-km BBERKREEFENHE B ;

« EHR=AMEOHERIT LS E, MEAERNDTETRERMME
FBtEREEF R, RIBWEIINIE , SIEHEEIERAE.
WERUENHIES. ITHRICREBNESNZFTIFAKIESME / iR
B8, BEEMF DT HRZAMEIEMHEMR 1918 ISk AHE (7.3
%) BERTERFMERESS E2) o

1 B=AMKKREESFRSE
Figure 1 Preliminary inland flood hazard map of the PRD region

Progress and Achievements:

« Engaging the Geographic Information System (GIS) based fuzzy
comprehension evaluation method and key indices addressing the
meteorological and catchment characteristics, extensive databases covering
the meteorological, topographic, spatial and socio-economic data have been
collected and processed, and a preliminary inland flood hazard map over 1-km
grids in the PRD region has been developed (Figure 1);

+ In terms of earthquake risk assessment of the PRD region, the team works
on the development of seismic hazard maps. Based on the data collected
including historical earthquake catalogue, seismic stations information,
recorded ground motion time histories, and geological/geotechnical
information, preliminary analyses have been conducted to generate
deterministic seismic hazard maps in PRD region for the 1918 Shantou (Mw=7.3)
earthquake (Figure 2).

1OOvE "eOvE

25700

wovwdy

o G w o
S ————

neovE neoUE

2. 8F 1918 Fillisk 7.3 FIMBEFH RAMRIEENERESHE
Figure 2 Surface peak ground acceleration map of Guangdong

Province with site condition for the 1918 Shantou (Mw=7.3) earthquake

* DR RRitE:

o KEBUEMNSZHE SRR
« BIEEXEFHABRRENNILIER
« BRI = A T BUHISS RITHE S AR FRHRZ

Future Plans:

« Completion of earthquake and sform surge hazard assessment
+ Development of economic and human exposure indicators
+ Development of risk evaluation methodology and ranking indicators for the PRD

major cities
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EnERSRE

Nutritious and Safe Food Development

. 7
rTrious andad ~

-‘4@‘1 pd.Developmentier

K ——

UERHZRE—NEIRASIR. HZa=NeatlFEs In the category of the Light-Industry Technology & Engineering
TI2RER, BEEYETALHRENHLE, KIENE and Food Science & Technology, SCUT has been ranked first and
EENEMTER TESROOEERGHATS, BS third in China, respectively. Leveraging the research and innovation
A s o . o strength of NTU in Food Sciences and the National Engineering
‘WEBTD«{E, E&%LijDEEWF%*\ fﬁkﬂﬂig‘;%iﬁuuﬂﬂ Laboratory for Wheat & Corn Further Processing, this platform is
TRAREE DT L AR, FaBRSTT AUOR aimed fo pursue research in modern food sciences based on bio-

REFER, NRERRZEMBRIZHERIRAIFNR technology, non-heating food processing technology, etc., which
PR, RENHEH Rt 5 HeRRRRALANNE, serves the industries in Guangdong and beyond.




BT EE KNS AR T LR R Rk = ST iaf R 5

New, Science-based Solutions for Efficient Aquaculture Production

Based on Quantitative Risk and Sustainability Assessments

B A A Principal Investigator:
Professor Joergen Schlundt

- B

ZIE EEZUET AL EFNHEE D HSIETEERER
g8, DULEIRE, RREANSHNKTFERR. TEMASEN
bR R FFER R IIFRAIFSARE, SINHOHEM DT
8- i—AEEENF - #ITAEMHEMHNEITE; UkEdE
AR URRNEITEREIIFE, ALER. UREFREHT
2EBD TG,

FINKEFE T A Nanyang Technological University, Singapore

LEFET KRS South China University of Technology

B& A Co-Principal Investigator:
[E1E5%1#% Associate Professor Yan He

Objectives:

This project aims to develop a conceptual framework for antimicrobial
resistance analysis and sustainability assessment based on fishery
production to build a green, healthy and efficient aquaculture model.
Studies include comparing different feeding and effluent treatment regimes
in relation to environmental impact; introducing new microbiological
analytical platforms, specifically next generation sequencing for
the detailed risk analysis of antimicrobial resistance; and integrating
sustainability and risk assessment to environment, human health and

economic development.

TE#RSMER:

- EFSHNAZERE, NEEZRESNT 12 aFNESR,
BREEEXNEGER. EFIRRE. BRAMRET. m4EH
ERHER. MAERER. URARMEEREE;

¢ SRAFFTAT RENSIEXSR, TEAANEEEHLERHM
BATIEXEFERE

*
@

Progress and Achievements:

+ 12 fishery farms’ data has been collected and analyzed based on the
designed questionnaire including background checks, production process
monitoring, disease outbreak investigations, probiotic fish feed, antibiotic use,
and AMR, etc;

« With strong interests expressed by several companies, the team is working
on the business proposals and patent applications for potential collaborations.

HATCHERY "% AQUACULTURE FARM P
PROCESSES
Grow-up farm S Pocessrg
AQUAFEED B Mvc'
v
Dstribution
ENERGY =
Consumption
Electricity - b
— l‘:eﬂhd
CHEMICALS CAPITAL GOODS
Fertilizers Infrastructures
-
Antibiotics L, FISH ESCAPES DURING
e naial PRODUCTION?
agents and chemicals

* BIE KR

« AREIEEENNN, BHWERESBHMAMEMSIHTT
Gl

« AR R ER & EERE

« S REERMERANEEREHTE, Uk EEUIEERNZET
ERE#TRNGEITIL,

Future Plans:

« Finish the whole questionnaire with more fishery farms and more fish species,
and propose the solutions for efficient aquaculture production after the complete
assessment

« Collect fish samples for the AMR risk analysis

« Collaborate with industry partners for evaluation system and green probiotic fish
feed
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REZBMIKARS=m

Technology and Products of Processing of Green Fruit and Vegetable

BB A Principal Investigator:
B RHIF Professor Zeng Xin'an
RGBT KF South China University of Technology

BX& 15 A Co-Principal Investigator:
Professor Chen Wei Ning, William
INFESFE T KF Nanyang Technological University, Singapore

- B! Objectives:

o HEARRBKOREBIZERA RS- RIEYARRRKERINESE, KME5TUE « Development of high voltage pulsed electric field extraction equipment and its
FHNBERE production line

o S ESI RS HIREU IR R B E VA FI RS e, FAKS « Non-thermal, green extraction of pomelo peel il by high-voltage pulsed electric
R CATRIRIVREE, STRLREREESH field

. OB KRR R EREEEYNESTIE, AEESER + Achieve high utilization of citrus peel and improve economic efficiency

+ Develop women's wine and beverage products, enrich corporate product categories

FAEMEEFE
s FRTHREERT, SFHBHHLEBIRTER, FERI~RER,

REEMEN

c LA#RSAR: Progress and Achievements:
( \

REZEMIZRSF R

B FF4ARYiE]: 2017.08.01

.
( N . ) ( \
PEE RYig &% REmERNT
“55REdiE): 2018.12.30 £55RAdE): 2018.12.30

—

(r =] | r KE | r r r r
PEEWREL | | PEEXE | | PEERER | | oponss | | momiemy | | REam
_ \ -

"E L "’E L "’E&

S
s ) ( ( )
(peeenitiemss ) ( pee xERS: ( FemEmzs

Technology and Products of Processing of Green Fruit and Vegetable
Start time :2017.08.1

- Y
R&D series of equipment of PEF Deep processing of agricultural products
End time:2018.12.30 End time:2018.12.30 l‘
A A

- A\ - I

r.:«ramnn J 5‘"_‘(“""“" j r\‘gc:j J ) Fav J esenta nuJ Fav
| \

Pilot extraction Sterilization Qianjin product
line of PEF system of PEF of wine

o EKRFit%: Future Plans:

« PEF ig&r=k ik « Industrialization of PEF Equipment

- RELGEMI « Strengthening research on the processing of functional substances and by-

. EENOE R F RS e products in fruits and vegetables

. BRTAHEATRE » Breakthrough in the fermentation of fruits and vegetables, development of health
fruit vinegar



B ERM AR MBI

Industrialisation Research of Health Product Series to Improve Gout

BB A Principal Investigator:
{E174833% Professor Ren Jiaoyan
1ERIEE T KF South China University of Technology

X EA=] v

o RABRRERRRIERFHHERBX BRSO LML
{55

- FEGEEYRMBEMRR, H&EEMRARTEDRMER
M

- KERGME, ARXEERHEFRENRM
FFEVFEIIE)

« BERAEMIRS , EREEFHED Fi28 (FRiFeILEATE)

(F@tR. BiE

Objectives:

« Screening of natural uric acid-lowering food functional factors;
development and industrialization of related health products

«» Research on active substances in traditional Chinese medicines;
preparation of active substances; and exploration of their functions and
mechanisms

« Special medical food research and development; development of foods
with special medical uses (product development, application for special
medical food licenses)

« Gene Technology Testing Services; Medical and Genetics Accurate
Molecular Diagnostics (Application for Entrepreneurial Talents Program)

« B REHA :

R 2 fem, RERIBIENX, HiF4WEF

Achievements:

Developed 2 new products, published 9 articles, and filed 4 patents in China

- BB RFKiTR:

« TREYIFHIEEREA. SRS BANKARREREFRAR, fiFE
HOFENHREH. IWNEBNEREN, HWURAFYELER
FREMER, FIHEM EH—SFRIEEFBR. JAREENRE
FRER™ &

« ARPELGEEYBERSERR, RN , AR, (EFRHIE,
PR AT

- BERMMRREFFE

- QI EZFERGNAR, EFEEEEED Fiol

Future Plans:

« Continue to integrate product industrialization projects; and R&D and
industrialization go hand in hand to accelerate the development of the project

« Carry out research on related aspects of active substances in Chinese herbal
medicine, evaluation of efficacy, structural analysis, mechanism of action,
evaluation of industrial application, etc

« Special medical food research and development and production license
applications

« Creation of third-party genetic testing companies, Medical and Genetics
Accurate Molecular Diagnostics
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R e R AR TE e T REAA R = AL LB 5 R IR AR

Application of Reaction Extrusion Modification Technology in Industrialization

of Starch-based Functional Materials

BE a3 A Principal Investigator:
XF4 L Dr Liu Hongsheng

-MEE&:

REZEFHER IR BRI / I T RSP #1T, BEEFES:, Ti5H.
REEFEFN R, B—ME. FRINTER,

i BHR:

FHEUBEALNRMNTERAZL, FRRNMFFHEIERR,
MEFEERERINIAEZBUNEETE, KNLRERBME
BORE R B R R AR S,

£ T KRS South China University of Technology

Background:

Chemically modified starches with improved properties for non-food applications
have seen increasing industrial applications. Among the fabrication processes,
reactive extrusion gives rise to improved properties besides advantages such as clean

processing, low energy and simple craft.

Objectives:

In this project, basing on the previous systematical study of the phase transitions and
rheological of starches, starch-based foam packing material is designed and produced

using reactive extrusion supported by the new technology for starch modification.

‘TEH#RSAR:

- BEERENIRFIRBEM R EMRIREE &

« RE+—E P FE 2ERZEUAESR. =R

FE BN+ AZECREILATRRE. “BREESERINA

EBR | BE CIEERE PESFEUMEIVAR=SRESTERE
(B 1D , BXEMROBREN=RIBSMES 2018 LIKEEY

g (E 2)

« RESCIRREANILEX 57, RIEERRPLH 13

3:':' -
Swe i i
T g7 [ e ey
i ™ oy 2 " i““ FHIEH |
AT } / i
| Semorien saca ) Aig < o e e
| Angiai oM "
'S st 2] A~ o
;__,Ai mm:a: o »a - :@ —n

1 REIEH

Figure 1: Award Certificates

Progress and Achievements:

Our group has developed a new approach for foam product design with
natural polymers and established a production line with 1200 tons annual
production capacity. The innovation has won several national awards.

B 2 i 8XEH R BIREN~ MR BBNES 2018 2REBYRES
Figure 2: Roadshow at Global Smart Logisitics Summit 2018



FIRLIBR R E=RAKIE bR

A Cost Effective Process for Natural Carotenoids Production from Red Yeast

B a3 A Principal Investigator:
Professor Chen Wei Ning, William

- HRBHx:

FRANENSEIER—MEBE~SSBLNE NENESE
FREE MR, ZESRBOWENT bR, HERBTBEME
[R¥IAI TR SR E P RAKAE b &Ko

N EIEE T AS Nanyang Technological University, Singapore

ERIBT RS South China University of Technology

Bx& s A Co-Principal Investigator:
ERAR##% Professor Wei Dong

Objectives:

In this study, the goal is to produce natural carotenoids by using a high
carotenoids producing yeast which is also capable of secreting carotenoids,
a low cost substrate, and a downstream enzymatic step to harvest the
carotenoids.

TE#RSRR:

« FFEEREEMZEEFENEFARRESLNE bR X
MIEFETESERER, IXRPESHAXERNFNERE~R
EREFERATN. HzEHERC A B A IIAEENERAT;
o FIAMABESHNETMNHF 4 UIRSEAT SRV EHFFIEN
KHZ PRER NI ASHEI T AR

o SEINR—KFBHEENR LSBT bERER. FRESKAT
hEEEm, MNSEES A REBER R,

Growth of R. toruloides
--YP 2
0.6 -=0
1= Total
§0.4 Carbon Nitrogen Intracellular | Secreted | carotenoids
g ! source source (pg/ml) (pg/ml) (ug/ml)
02 H
05 Glycerol Okara 0.4 0.7 1.8
0
0 5 10 0 Molasses Okara 1.2 0.2 1.6
Glycerol + okara Molasses + okara
Day medium medium

Total carotenoids produced

Progress and Achievements:

+ When using molasses as a carbon source and to bioconvert okara info a
nitrogen source, red yeast started growing in molasses and okara media. Yeast
growth has shown viability of use of these food byproducts as low cost media.
Transporter gene has been successfully integrated into the genome of the red
yeast strain;

« The team has begun testing of various stress conditions for red yeast to
increase carotenoids production and preliminary studies on enzyme addition
for carotenoid extraction system;

« For the in vitro quantitation and analysis of antioxidant and anti-cancer
activities of carotenoids, the team has managed to partner with a Singaporean
chicken farm to testing of carotenoids il and began preparing carotenoids oil
samples for testing of potential use in chicken feed.

» INEREKitkl:

o #—SRARTERE MREFNERENZBBFERE ; BR
INEMIEENE S ML EE B OIR MR P H I THE— S RIIERSER
- MRABEFEHFIREEMERKHE

« FRABITHIMRIUE B D TELIE bRWEABHNTENREL
EE

Future Plans:

« Further optimization of media concentrations for carotenoid production, enzyme
addition amount and time and culture parameters is in progress

« Testing of stability and growth of modified red yeast strain

« In-vitro testing for quantitation and analysis of anti-cancer and antioxidant

properties of carotenoids on cancer cells
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—MaEREEnTIE "WIRIIEEITR” AL

Development of a New Health Food Dosage Form

“Coated Functional Chocolate”

| -

I 1 55 A Principal Investigator:
#H3RHF Professor Huang Qiang

‘A

s ARB5:

o BRERILRNPINEEF LR D BRWF, MEMm, EERE.
MERFUERD BRAN, BEFEE, BEFEZR;, ZREM
FERFEA S BEMThEE AN & d DHA R B TARE, TEBM
RENTRK. £ERERRKNERE, BEEARERNEE
EHA

. BREFIERABRESRITR INREFROFE, BRE
ERNEENE, SHEABRBANTRERM, BREEETE,
ALk, AR—FMFRIRRE, LR AT m

1ERFIBT RS South China University of Technology

Objectives:

» To address the issues that (i} functional active components in traditional chocolate
are easily damaged, and i functional fats with high levels of polyunsaturated fatty acids
fails to form a stable shape at room temperature so as foincrease the shelf life of these
products

+ To solve the contradiction between traditional icing and gelatine film and the health

demands of functional chocolate

BE#ERSHR:

BRARGE:

« AR T BETURSMEIBMIS R AU REE R C SBFERIRIF
5%h

o BEEMHEHMFHREER, RE—MRIZHE g,
INE T WARROIAME IR INE AR, FHERET LR

Pl E:

- SEAL GMP 58 RREFFiaEE

- SERF R EMBRELBAER, BTRE

- SERREERLEVRTT A, PRFRIGHER AT

HEPFLEBI55E 1 AT 52 7]

Calcium chocolate Guarana chocolate

Progress and Achievements:

Technological:
« Incorporated anti-fatigue effect of maca and rich vitamin C into chocolate

+ Developed a new coating with improved chewability and filing a patent for it

Commercial:

+ Renovated a GMP clean food production workshop
+ Completed the industrialization of the production line

+ Established cooperation with Infinitus

RIZI55EH BEEILRN

Roxburgh rose chocolate White kidney bean chocolate

B XKtk

s FREFHRMARHE R
 TEFUELHARBENEEE
o R @ETITEET HES

Future Plans:

+ Expand production and optimize pilot ssmples
« Increase staff recruitment for the incubated enterprise

« Increase product marketing efforts



Mk R4FRIIDEE 1K RS BRI W LR AR R F I E B 15

Researches on the Industrial Application of Functional Protein

Hydrolysate with Better Flavour

B A A Principal Investigator:
ZEHHF Professor Li Li
fERFIB T K% South China University of Technology

B B5:

RIBUUT 3 M= @BVEF AR SZI kL
O TEK. BIBREOREKBAZEDRR
@ BH#ME. BRIFRNREKBRILBEED
® BAYE. ERRKRE (kR EYMER

Objectives:

Establish manufacture technology of 3 peptide products that shall have the
following characteristics: @ deeply hydrolyzed soy protein peptides without
bitterness and allergen reaction; @ hydrolyzed milk whey protein with
better dispersibility in water and without allergen reaction; ® hydrolyzed

vegetable protein peptides without bitterness and allergen reaction.

WHESKE:

o RIFT THMEAPRIGIERESHRNTGE, ZERTRDFE
£3000D AT, EFHE MG ELAR. ILAREAREKIEE,
BEEREFRR;

- BIET HEEREFERNT AEABHT,
BEHNZIERERBZREE;

- DB, EEARET 10 SHARENESE, JRATKEEET
FAYREEMTE, ERiRIEITE M1 88REKBASER, HE
BRENRESREREEN;

o ETEEMAE. Q8% INEEREYRBRAE, FMES
200 /57, Ef, FHERKESMARIEE 5% BIRG.

BEMESEOEF

A BHNEREDE (ZERESHMAEL)
A.Self-made special protease.

(Reduce bitterness of peptides) (Hydrolyze soy protein)

B. M1 2B TR (BEFFARMEAR)
B. Fermented soy milk by M1.

Progress and Achievements

+ A method for the preparation of soybean peptides from sufu, a traditional
Chinese fermented soybean curd, was developed. The peptide product, with
the molecular distribution of 500D-3000D, without bitterness, possesses the
antioxidant activities and the function of inhibiting the growth of liver cancer
and breast cancer cells;

« A kind of special protease preparation with the function of removing
bitterness was prepared;

+ More than 70 strains of lactic acidic acid bacteria and yeast were isolated,
identified and preserved, which could be used as functional strain resource for
the special culture screening. The special culture has the ability to hydrolyze
protein fo small peptides without bitterness taste;

« Registering a company, named“Guangzhou Ligers Biotechnology Co., Ltd",

for industrial production.

POR—

LJ”JL- ,JJJI,.-J Jll

'/"’// /// bt

C.M1 ZEZ¥X (Fﬁf{ /n*&ﬁ%@ﬂ)
C. Fermented soy milk by M1
(Free hydrophobic amino acid)

- BB RFKiTR:

o BHEBBHEFRNGIESE, FRWREKBRE SR~
NZi4

- H—PHEEEECEARERNEESKERNEM, RS 1-3
NMEBEMRREEF A

- LEABHFMEREMATER, UXEEA. ABEANEXE
BARY, SIERKF. DBIEFHTEESR~ M. HEF, S/
ThEEtt BUERE S A2 M AR

Future Plans:

« Improve the preparation method of special enzyme preparation, and realize the
industrialization of deeply hydrolyzed soybean peptides product without bitterness
« Further screening strains with catalytic protein degradation and peptide bitterness
reduction

+ Prepare functional peptides, including hypoallergenic and lipid-lowering, with
special enzyme and strain as tool, and soy protein, whey protein and corn protein
as substrates
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RS EMITI BEsHIFIF %
R&D and Production of Enzyme Products for Food and Biological
Processing Objective

r'ﬁ‘

BB A Principal Investigator:
EAHA B 3% Professor Hu Songging

» iR Bt5:

- QRRRSEMTUBHFARARTES

« AR BRSENTLASREHFIREES LHZA

« BF—HAAR RN T UEAAS

« B EENEERASEMTILABHFINREEEL, AE-ENER
FgE

1ERIET RS South China University of Technology

N EFE T A% Nanyang Technological University, Singapore

Bx& 615 A Co-Principal Investigator:
Dr Yonggui Gao

Objectives:

+ Toestablish a platform for the R&D and production of industrial enzyme products

+ To develop a series of high-end enzymes for food and biological processing and the corresponding
production technologies

+ To cultivate a group of professional talents

+ Toincubate a profitable technology-based enterprise in manufacturing and selling of enzymes for

food and biological processing

TEHBRSMR:

o —HEEIEEERR SR, FRIMARIEA, BEBRTYATHRENRG
MmEEYE, MEBMELEEXM;

o —ThZERYIEERRIN. () NRES, XLEMILIKIIERA, qPCR ZSEM
IgRERATHOERAMBRE; (i) DEREES, BERERN2F, K2E
FRiTE

o FRT —REEERMAL S IRE DNA BEE. M ai=inH5fInaE s,
ERRNREAERBRENMAREREY 18 DNA, ERATEREERISUIRF
EEDM;

« FFRT—%%! microRNA 212 MAEXESHI . microRNA 2R &R
fRE. . PEIRATIRMEE,

P aBE A

Product pictures

L. -
FmER MR
Product pictures Test data

Progress and Achievements:

« Ayeast enzymatic product with antihypertensive activity;

+ Anucleic acid amplification enzyme with the following characteristics: (i) comparative test
have shown the fluorescence value and amplification efficiency of qPCR were better than
those of imported mainstream brands; (i) shelf life of enzyme activity is 2 years, reaching the
international standard;

« A heat-resistant high-fidelity DNA polymerase. It has strong ability to tolerate PCR
inhibitors, and can directly amplify DNA in blood collected by anticoagulation or
conventional filter paper;

+ A series of enzyme preparations related to microRNA quantitative detection, which can

provide a reference for screening, prevention, diagnosis and treatment of disease.

FaRE R

Product pictures

o123

Lane 1: BEHR™M
Lane 2: Thermo Fisher
Lane 3: NEB =&
Lane 4: EF=m@h#F=d

NEE
Test data

FaERA

Product pictures

» INERKitkl:

- RiEgARAE: UHHASAFRTREGLLRN. sIRERT. BER
A EYBE 40 NS IR RS HI5 ~= RANR AR ;AR SeAk b M R B S EEAR
WHIERARN PR, BIIMEEHF-RNEFERRRERIEERR

- BAMSAE: AEERIMEN BRIERE SR YRIEER, TIRAREL
- BRRSAE: ERERARRSEM L, FFB mRNA. microRNA KK iEIF4R
53 RNA BIE BRI, TT7 AIMER SR RNA. IHEREMEBD T ERARIRS

o ERENAE MAZRSRAREN, BIUSKKN; BUKERAN; HE
HERE

« PUVREAE: RRIRBEARE, FAEFNHEENR

Future Plans:

+ Science and technology development: Market-oriented development of new enzyme
preparation products and technologies; complete the pilot test of preparation techniques for
antihypertensive yeast enzymatic products; establish a production system and quality control
system for existing enzyme preparation products

+ Technology promotion: Promote the production technology of antihypertensive yeast
hydrolysate products at home and abroad to realize technology transformation

+ Technical service: Extending the current technical services to cover quantitative detection of
mRNA, microRNA and long-chain non-coding RNA, T7 transcription synthesis of RNA in vitro,
and analysis of infestinal microflora., etc

+ Product Promotion: increase capital and personnel input; effective promotion of products and
technical services fo establish brand effect

+ Enterprise Financing: actively seek financing channels to expand the scale of production and

sales



GSRIEHSHIREE

Pollution Control and Environmental Restoration

MBI AFRA NS RAERASEERRIE
KEREMREFETAFHRESKERTR. FIRIFREY
TREFOHEENRMNEN K. BREZFRME. SEA
ERNERARENATE. FABERESCIHAR, M
EBEFMALES, HARK—MXBHERR. EERAE
KRS RUTHIRENEIE AR RBIUMEA S EERGHR
BEWKTE, FEEMARSEBEEISFIR MR TE,

Pollution Control

and Environmental Restoration

Leveraging the strength of the National Engineering Laboratory for
VOC:s Pollution Control Technology and Instrumentation, Nanyang
Environment & Water Research Institute (NEWRI) and Singapore
Centre on Environmental Life Sciences Engineering (SCELSE), this
platform is to establish a multi-disciplinary and multi-technology
platform for research, development and applications. The platform
will integrate various resources to strengthen tri-helix collaboration
model involving industries, academics and research institutions
in an innovative manner with the objectives to solve technical
challenges with disruptive technologies, hence promoting the
sustainable clean environments.
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VOCs [E]UREIR P4 - 195 - IRARARSERERS

Adsorption Concentration-Condensation-Purification

Technology and Equipment of VOCs Recovery

B a33 A Principal Investigator:
H/E#% Professor Ye Daiqi

s B ¥xR:

o RRERATINAAEER UMERNRTIFFRIIEEME, LIS
FRDATHENERS; FETHENHTIHS BT

- R IITAIRIES & RTINFRREM BN ENES S
WEESGE; HHTHENER. BT5HTHT

BT KRS South China University of Technology

INFESFETKF Nanyang Technological University, Singapore

BX& 15 A Co-Principal Investigator:
Professor Hu Xiao

Objectives:

+ Environmental functional materials: Research and development; application to adapt
to different operating conditions of VOCs waste gas; pilot fest and market promotion

+ VOCs waste gas purification facility: Research and development; design and
manufacture and matching with various series of environmental functional materials;
test and market promotion

‘BEH#HRSHAR:

- BT FRIIEEMEL RIERENAR, SAEMNSEIRRSE
3%, 1R “VOCs BEER MEVAERR, Yaifel RIS, IFANL.
RESHFIIEXERNS SERMR;

- BEREATIEEERDR. CITHFTWFETHERNR;

« BUKESRMIF E/EED SRENRI B #1TR A,

Progress and Achievements:

+ Introduced a new management mode of "VOCs smart housekeeper" . The
company has preliminary cooperation in Shunde(Guangdong, Jiujiang(Jiangxi),
Putian(Fujian);

+ The honeycomb catalyst has been tested in packaging, printing, and chemical
industries;

+ Hydrophobic composite absorbent applied in packaging and printing
enterprises.

* BIE XK

o SRERFIBIRFFIFREEREATIH T 5 EAMUREI =L E
o BRACIRM . 28 BRMBERRRAKREE SNA

« EXREERRRTS RO

o INRIENRRS T (ARERSRESE. D SRERAEE
&%)

Future Plans:

+ Popularization and industrialisation of different series of absorbents and
honeycomb catalysts on a larger scale

+ Optimization, popularization and application of VOCs purifying facility

+ Promotion of infegrated solution for industrial parks

+ Promotion of environmental monitoring services



T EKSHTEE

and Recycling Technology for Industrial Waste Water

B 132 A Principal Investigator:
T R#I% Professor Wan Jinquan

i BiR:

BIU=ERE&:

c TUEKRELEBREASESE 1 E, TMERFRETRISER
ERE 20%, REENHEIRS 10-20%, CODCr BEMNERS
30% Uk

« Fe0 #1LE PS BRENWREVBTWEKEASEE1LE, &
7k COD MYERREET 80%

- T8N -BP MARKZN T E KA IBEEEIZFRFZ 1E, KXW
EXLERFHKNRARIRIES, BN FREASEEFIRFERA
TIHE 30%

FRUEARRLES =

R&D and Industrialisation of High-efficiency & Energy-saving Treatment

EBIBTKF South China University of Technology

N EEE T ARE Nanyang Technological University, Singapore

B &1 A Co-Principal Investigator:
Assistant Professor Zhou Yan

Objectives:

Establish three sets of equipment:

+ Industrial wastewater anaerobic freafment fechnology and equipment that is capable
of increasingfi] the anaerobic granular sludge concentration by 20%, (i) the treatment
of organic load by 10-20%, i) the Dichromate chemical oxygen demand (CODCr]
degradation efficiency by more than 30%

+ FeO catalytic activated persulfate (PS) advanced oxidation depth processing industrial
wastewater technology and equipment that has a Chemical Oxygen Demand (COD)
removal rate exceeding 80%

« Anintelligent wastewater treatment system based on fuzzy- BP neural network that
shall lead to 30% saving in energy

TERH#RSAR:

« IR T BAKAMES KRS R SR RS E

- MRTETBEMARHIEE RSN BP AL H KK BRHTIR
B, FMRENTF 5%

« IR T BT REEMEES AR AR ST RIR A EE

Progress and Achievements:

+ Established an architectural design of the experimental intelligent system for
wastewater treatment

+ Constructed a water quality prediction model based on Adaptive fuzzy neural
network and BP neural network that has a predictive error of less than 5%

« Established an architectural design of dissolved oxygen mixing control model

based on fuzzy neural network control

* DR RRiTE:

- EHROBTIRERE, RIS BEWET
 FRHUEI R BRI EASCIL SRR
P

Future Plans:

+ Connection of control and communication modules; preliminary operation of
the intelligent environment-protection robot

+ Cloud computing of environmental data and establishment of implementation
strategy of man-machine dialogue

+ Commercialisation of the technology
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BHELIRREER [ FREU R Z EFHEREY

SRITIERSTRE

An Integrated Prototype Engineering System for Food Waste Valorization
towards Zero-solid Disposal and Energy/Resource Recovery

BE i3 A Principal Investigator:
Professor Liu Yu

- R B

< RiIt— 1M EELRAER / WREW R ZEFHIREISER TERS
- MEBNERTRERS, ATINAERHZITIETES
o SEREEFRIITIE DR

N R EE T A Nanyang Technological University, Singapore

ERIETAF South China University of Technology

& 113 A Co-Principal Investigator:
FEREHIF Professor Wei Chaohai

Objectives:

« To design a pilot integrated engineering system for enhanced energy and
resource recovery with zero-solid disposal

« To optimize the pilot integrated engineering system for generating design
and operation guidelines for industrial applications

« To conduct economic feasibility analysis

TE#RSMER:

- BELOREVEER / HREW R ZEFHROERTIERREEET
S (B 1), AANESRENKERTHEHRTMA, B COD

BOMREERETSIA R 146.6g/L, RESIREB LB R REIRIFRMEL,

o BELIRKEFEYRRREFNSISES (B2) BREGEER
NRBFNESRESBRETEEIERE, IERFBILRARER

FHREFENEGRAER—TeREERENEY B,
- BRIEAZREUVEET AR~ KETS.

1 BENIREM TIZRS
Figure 1 FW integrated engineering system

Progress and Achievements:

« The integrated engineering system for food waste valorization towards zero-
solid disposal and energy/resource recovery (Fig1) is completed. With team’s
optimization of solid-state fermentation and hydrolysis units, 146.6 g/L of
SCOD with excellent potential for subsequent methane production can be
produced;

+ NPK and heavy metals contents of solid residue from the hydrolysates meet
the standard of Chinese Organic Fertilizer (Fig 2), suggesting the produced
solid residue could be considered as a high-quality and safe biofertilizer;

+ Some companies have affirmed prospects on the industrialization and
commercialization of this technology.

i SEmaes | EEEHENE
4 (mg kgt) =3 0.07
& (mg kg?) =2 -
4 (mgkgt) =50 0.2
4 (mgkg?) =150 03
# (mg kgt) =15 0.1
BAYUE (wt %) =45 48.17
BE w%) 487
B8 (P203) (wt %) =5 2.75
£18 X:0) (w2 %) 0.75
pH 5.5-8.5 5.6

2 BENIRGIE MBS BHBBRSHE
Figure 2 Characteristics of the solid produced from the FW at 8-h

pretreatment times with fungal mash

* BEREITH:

s MUERTIRRFNREELET
o SHZBREHIRER MR RGO TEF A TIED T
o SRR ZRA AT e M TE L S ETe

Future Plans:

«+ Optimization of anaerobic digestion unit in the integrated engineering system
will be conducted in the next stage

+ Economic conomic feasibility analysis of the whole integrated engineering
system

« Discussion with potential collaborators on the possibility of commercialization of
this technology will be conducted



BT iEmM i FRESSREVRRIIE 8 E T RISHERAR

Zero Liquid Discharge Technology Based on Forward Osmosis

with a New Non-Ammonium Responsive Draw Solute

IE f13 A Principal Investigator:
Professor Hu Xiao

i BiR:

FMBEHATFHRSEEEIXMEIEREER, HRBERFK
BT EKRIEE IR SR IR ATRE KRS RIAEHRBGEFER/IME,
HEEERTESERAUREBETRIEK, BFBEF LML
MREURSEERE, BEKAIUBREZEEEM, MARKEN
SREBLETREZEZER. RERNBRAMUHAEN D285
BE, EBERAKERETEKER, UFSRIEHN, thAiE
BT RS E R ERIEER B,

MM EFET RS Nanyang Technological University, Singapore

1ERIETRF South China University of Technology

BX& 515 A Co-Principal Investigator:
HEH#% Professor Ye Daiqi

Objectives:

This project aims to develop non-smmonium draw solute for its utilization in forward
osmosis (FO) fo treat industrial or agricultural wastewater. It involves the study of the
waste stream volume-reduction performance at steady-state of FO system, as well as
minimization of the unit energy consumption for waste stream zero liquid discharge.
With the team's draw solute, almost all the energy requirement for the entire FO process
can be met with low grade waste heat source and operation cost is expected to be much
lower. Moreover, FO enabled by the draw solute would not encounter problems including

highly soluble ammonium salts in water and toxic gas pollution.

TERH#RSAR:

c GEXBEXRARERMA, ESEXRRERIEETREED,;
- MEEARABFESES REVRBETZEN,;
 BEEARtESIRBXR B S T BRI RE1E.

Progress and Achievements:

« With key research personnel in place, the project team is establishing the
laboratory-scale FO capability;

+ Modelling and simulation efforts on closed-loop FO and draw solute
regeneration are on-going;

« Several potential collaborative partners have been engaged for subsequent

scaling-up and pilot testing of FO process.

o B REit%:

o FRERRHWRREK | RERRF R R MR ERERINEH B
BTREARFARRESES REVRBERS;
- KEEIRASRE B T EEEEFIHIESERS,

e
-t

g
£
4
H
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Future Plans:

« In the short term, the team will develop and optimize non-ammonium responsive
draw solute for different types of wastewater and feed solutions;

+ The team will actively establish collaboration with potential industrial partners for
setting up pilot-scale FO system.

Waste
stream

| 25C

x &
- oM, | |EBE3
'r A s

Fresh
l 50°C water

Concentrated
Waste stream
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MAREEFEND SO T

SRBSITIHET

Demonstration and Promotion of Recycling Separation Technology of

Chromium from Cr(VI)-containing Nano Residue

B3 A Principal Investigator:
HIEHIE Professor Lin Zhang
HERFE T K% South China University of Technology

=]

* BIREF X RBAKRY YIRS

o KEARTYIRBEKOATIEE

s BEERKIETFERIBRRSEDE

« RRMARZREE KD BOWEROHERFRIE
o RAE SMELITRRRE

B&f = A Co-Principal Investigator:

Professor Xiong Qihua

N EFE T KRS Nanyang Technological University, Singapore \ /g
.

Objectives:

+ Microscopic identification of key nano-mineral materials in chromium
deposits

« Avrtificial manipulation of the growth of key nano-minerals

« Establish the release and separation mechanisms of chromium during
crystal growth

« Establish the common scientific principles for the rapid growth of
nanocrystals and the separation of chromium

« Technology promotion and large-scale engineering demonstration

-TE#RSRR:

« TR, BIRIBRETT, HemmgFid

o FERHEL 2T (KRB SRR AR m, BNHA
HERBESEHUFTUHNNA) « HIZRA 1D (R
DEME N BHIMNERARS )

 FRIERARS N 40 EART

Progress and Achievements:

« Design, construction and commission of demonstration line and completed
medium scale testing

+ Developed two new materials (transform the detoxified chromium slag
powder info new products), and a set of technological solution (separation and
recovery of hexavalent chromium)

« Technological service revenue of RMB 400,000

« BB RRitE:

o BIEMETTI BER RSB TALAT A

c WIAZK. W)IIBIEFRERIBEWHTVRERTISRA
BISzHF

s PRIARR. MRUERESEH ZIRBRE. BEREE

Future Plans:

« Establish the specifications and industry standards for the treatment of chromium
slag in the sodium salt industry

« Promote technological adoption and seek support from companies

« Expand the research targets, extending the technology to chromium salt
chromium slag and electroplated chromium slag, etc
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12145722

Commercialisation

AT

Incubated Companies at SSIJRI

o FMEEIR New Energy

#hE (FM) SEeRHEERAE
Xin-Xiang (Guangzhou) Hydrogen Technologies Co., Ltd.

MAMFETIAFE D EHRAMNNRRBEBERAR, BAOTFHFESHFIRNBHSRHSEERN
KREWT, FREBRFWREMXEME SO

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.

FitAEl New Materials

[ MEEHRERBRAE]
Guangzhou GreenF Materials Technology Co., Ltd.

MAEEEIAFREHRAMNNRELEER L BMERA, BREPBEFRNOBFRAH, TE
BRI REEME R~ BN ER R,

Aiming to tackle the white pollution problem in the fast-growing e-commerce business in China, Guangzhou GreenF
Materials Technology Co., Ltd. is committed to produce environmental-friendly protection packaging materials and
provide product supply chain system based on advanced biomass material technology - thermoplastic starch. The
technology was invented by Professor Yu Long and his team from South China University of Technology.




e FBEFSEZI™ Green Buildings and Smart Cities

[MERTESRERBRAT
Guangzhou Smart Building Technology Co., Ltd.

MERETRFMMMKEFEIARS BIM RO GHAMBZOKRARRE, X7 BEW+" ARz,
HEEERRRA, TEIRIREIRE, RERIZIZIT. EI. E4E2dEM BIM &8, FRifAS5RARS
BRI HRE B AL LR,

With high calibre scientists in Building Information Modeling (BIM) from both SCUT and NTU Singapore, Guangzhou
Smart Building Technology Co., Ltd. provides BIM consulting services to housing and infrastructure projects in different
phases from design, construction to operation.

e BB Food Technology

o EmERERAE
Guangzhou Xin'an Food Technologies Co., Ltd.

BEMAIGHH BRI, KEMERIRE, IMZEASHERFEKRNTI, EREFEESE

FREEW. Hik. RE. BER. AREEFT @, ATSHRTEEAFERMZ B AR ZHEK
A&k

With 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 Zhuzhou Qianjin Group to jointly develop fruit wines using seasonal fruits in southern China.
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® ﬂqﬂﬂ-j:i Environmental Protection

I RE B R AE]

Guangzhou Ditree Environmental Protection Technology Co., Ltd.

FRAREETMIRFNN—F LSRR ESR, SRRERNIZE, FEEVLIERANETFT PSH
EREWRELEEFZOKRAR, AFE+ATME (K) HEEXEURERRRARRSHFERG SR,

With key technologies such as high efficiency phusical-chemical reactor, high efficiency anaerobic treatment
technology, aerobic treatment technology and advanced oxidation treatment technology, Guangzhou Ditree
Environmental Protection Technology Co., Ltd. is providing environmental solutions to about 100 companies in 16
provinces in China.

EFEHE  Biomedical Technology

I MNRFEMEHZBRAE
Guangzhou EnzyValley Biotech Co., Ltd.

TATRREVBHANMEANES, RIS FEVMIARE @R, @NKZEHE) REERXHE.
EYREMAREBHT. BBZRNZESFBIEEFERAM;, ANEREVMESTILARS FEY
F. AREMFEREWEMFFTANRAIRS.

Guangzhou EnzyValley Biotech Co., Ltd. focuses on the development and production of high-end enzymes, products
related to molecular biological tool sets for research, testing and diagnosis. It also produces other enzyme foods
and provides technical services in areas such as molecular biology, cell biology and structural biology to biomedical
companies.

[MHIEEN EMRBRAE]
Guangzhou Feile BioTechnology Co., Ltd.

INFESHEVRRBERABLUKEERER. mEE. KEMEFERSMNCERFTEHNTLZAZL, SHRA.
£, FE BRA-FHNERSREERAR,

Guangzhou Feile BioTechnology Co., Ltd. specialises in R&D, production and retail of hydrolytic protein, probiotics and
other health food.



SIERFF

Collaboration Partners

PR R AR AT

Guangzhou GreenF Materials Technology Co, Ltd.

FARAFZHFIFRIIAS TIEM R
Nanjing University & Yancheng Academy of

Environmental Protection Technology and Engineering

HNTFEH W RHBRAT

Zhuzhou Qiianjin Pharmaceutical Co, Lid.

HUHEXR (SEF) AREmERAE
Foshan Haitian (Gaoming) Flavouring & Food Co,, Ltd.

FBLUFIREXEHIFRIEEERAE]

Foshan Shunde Hengrui Environmental Protection Equipment Co., Lid.

[TINRBEMRBRAF
Guangzhou EnzyValley Biotech Co,, Lid.

I INEE EEYRHIRB R AT

Guangzhou Pudao Lianxin Biotechnology Co, Ltd.

A ERMERREERAT

Nanyang International Club Pte. Ltd.

TR% (FE) BIRAE
Infinitus (China) Company Ltd.

EBRAY

Hong Kong University of Science and Technology

BEREKRF

Hong Kong Baptist University

NRE=AREWRGBERAE

Inner Mongolia Lantai Industrial Co,, Ltd.

- WEESEE SEil

Rockone Group

AR KF

Hunan Agricultural University

IMNESHREHRERAR

Guangzhou General Pharmaceutical Research Institute

FLLARF L ERFC
Zhongshan Ophthalmic Center

IREEARENMBRBRAE

GemPharmatech Co, Lid.
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EZi

electrodes and the membrane-
electrode assembly, and the medod
for the same

Prof Chan Siew Hwa
Dr Yu Jinli

Invention

Patents
TR RS RBAA BRXRE  GEERE
Patent Patent ApplicationNo.  Patent Owner Patent Type Status
1BRIELIRERR  N RS BII. 80% LAHE e« BERE
A homothermal continuous and ~ 201821446744.6 Dr Zhou Weijiang Patents for Application
rapid reaction system heated by Prof Chan Siew Hwa  Utility Model ~ accepted
microwave

BIR . FBEE.

—FhEABOP BRSO E SR, 5.

. K R N
BEVEFTEE Fi ABAEF e YJEHA
Method for preparing jujube wine 201811083634.2 Prof Zeng Xin An Patents for Passed preliminary
by combining pulse electric field Mr Zheng Zhi Chao Invention examination

Mr Cai Jin Lin
Mr Wang Qiang
Ms Wang Yan
—ME SR B E R BIR . FBEEE.
HRRERTRESENE WM. E5R.
F=hE E% REAEF e YJHE
Method for synergistically reducing ~ 201811083709.7 Prof Zeng Xin An Patents for Passed preliminary
methanol production in noniguo Mr Zheng Zhi Chao Invention examination
enzyme by combining pulse electric Mr Cai Jin Lin
field Mr Wang Qiang
Ms Wang Yan
FRETRENMEAHBZ
RELF. BEFEREN IR N - =N
= FEAL RALF] o HIEE
The core-shell catalysts supported 201811118973 .X Dr Zhou Weijiang Patents for Passed preliminary
on non-precious catalytic materials, Prof Chan Siew Hwa  Invention examination
the synthesis method for the same, Dr Yu Jinli
and their applications
FRETEELBR. REBR BII B DE,
NEFI&ESE FE1L REAEF e HHE
Non-precious metal catalytic ~ 201811118955.1 Dr Zhou Weijiang Patents for Passed preliminary

examination



BARIEX

Publications

O OO0 4 O hd W Do

Jinxuan Tao, Jiabin Huang, Long Yu, Zikang Li, Hongsheng
Liu, Bo Yuan, Delu Zeng, A new methodology combining
microscopy observation with Artificial Neural Networks for the
study of starch gelatinization, Food Hydrocolloids, Volume 74,
January 2018, Pages 151-158

Amjad Ali, Fengwei Xie, Long Yu ,Hongsheng Liu,
Linghan Meng, Saud Khalid, Ling Chen, Preparation and
characterization of starch-based composite films reinfoced
by polysaccharide-based crystals, Composites Part B:
Engineering, Volume 133, 15 January 2018, Pages 122-128

Liang Zhang, Long Yu, Hongsheng Liu, Yanfei Wang, George
P. Simon, Zhili Ji, Jianya Qian, Effect of processing conditions
on microstructures and properties of hydroxypropyl!
methylcellulose/hydroxypropyl starch blends, Food
Hydrocolloids, Volume 70, September 2017, Pages 251-259

Meng, L.; Liu, H. ; Yu, L; Khalid, S.; Chen, L., Jiang, T Li, Q.
Elastomeric foam prepared by supercritical carbon dioxide.
Journal of Applied Polymer Science 2017, 134 (4).

Zhili Ji, Long Yu, Hongsheng Liu, Xianyang Bao, Yanfei
Wang, Ling Chen, Effect of pressure with shear stress
on gelatinization of starches with different amylose/
amylopectin ratios, Food Hydrocolloids, Volume 72,
November 2017, Pages 331-337

Xiaoyan Ge, Long Yu, Zengshe Liu, Hongsheng Liu,
Ying Chens, Ling Chen, Developing acrylated epoxidized
soybean oil coating for improving

moisture sensitivity and permeability of starch-based film,
International Journal of Biological Macromolecules,Volume
125, 15 March 2019, Pages 370-375

Saud Khalid, Long Yu,Mingyue Feng, Linghan Meng, Yuting
Bai, Amjad Ali, Hongsheng Liu, Ling Chen, Development
and characterization of biodegradable antimicrobial
packaging films based on polycaprolactone, starch and
pomegranate rind hybrids, Food Packaging and Shelf Life,
Volume 18, December 2018, Pages 71-79

Amjad Ali, Ying Chen, Hongsheng Liu, Long Yu, Zulqarnain
Baloch, Saud Khalid, Jian Zhu, Ling Chen, Starch-based
antimicrobial films functionalized by pomegranate peel,
International Journal of Biological MacromoleculesAvailable
online 13 September 2018, In Press, Corrected Proof

Qingfei Duan, Linghan Meng, Hongsheng Liu, Long Yu,
Kai Lu, Saud Khalid, Ling Chen, One-step extrusion
to minimize thermal decomposition for processing
PLA-based composites, Journal of Polymers and the

Environment,January 2019, Volume 27, Issue 1, pp 158-164

Xianyang Bao, Long Yu, George P. Simon, Shirley Shen,
Fengwei Xie, Hongsheng Liu, Ling Chen, Lei Zhong,
Rheokinetics of graft copolymerization of acrylamide
in concentrated starch and rheological behaviors and
microstructures of reaction products, Carbohydrate
Polymers, Volume 192, 15 July 2018, Pages 1-9

Wei Shan Lim, Kenneth Chen, Tsung Wen Chong,
Gordon Minru Xiong, William R. Birch, Jisheng Pan,
Bae Hoon Lee, Pei Shan Er, Abhijit VijaySalveka, Subbu
S.Venkatraman, Yingying Huang, A bilayer swellable
drug-eluting ureteric stent: Localized drug delivery to
treat urothelial diseases, Biomaterials,Volume 165, May
2018, Pages 25-38

Ee-Hua Wong, Johan Liu, Design analysis of adhesively
bonded structures, Polymers, 2017, 9(12), 664

FE 18, BIARF, 3K 1%, 3REB, R, (I8, EDIZHE
BEIZHBREIEEEBR. EMETAFFIREARZE
h&, 752014

REHF, BiE, &g, A5E , REESHERAGENE
B FEHAT. PENARKGR, TS264.21

Xiaoling Lin, Yunjun Lu, Ting Zhang, Ming Liang,Yueyan
Cen, Erdong Yuan ,Jiaoyan Ren, Accuracy and precision
comparison for molecular weight distribution assay of
fish collagen peptides: a methodology study between
two gel permeation chromatography columns. Food
Analytical Methods, 2019,12(1):246-257.D01:10.1007/
512161-018-1356-1.

Xiaoling Lin, Liu Yang, Min Wang, Ting Zhang , Ming Liang,
Erdong Yuan , Jiaoyan Ren, Preparation, purification and
identification of cadmium-induced osteoporosis-protective
peptides from chicken sternal cartilage. Journal of Functional
Foods, 2018, 51:130-141. DOI:10.1016/j,jf.2018.09.036.

Yujuan Li, Xiaoyan Kang, Qingyong Li, Chuanchao
Shi, Yingyi Lian, Erdong Yuan, Mao Zhou, Jiaoyan Ren,
Anti-hyperuricemic peptides derived from bonito
hydrolysates based on in vivo hyperuricemic model and
in vitro xanthine oxidase inhibitory activity. Peptides,
2018, 107:45-53. DOI:10.1016 /j.peptides.2018.08.001.

Songnan Li, Bin Zhang, Chin Ping Tan, Chao Li, Xiong
Fu, Qiang Huang, Octenylsuccinate quinoa starch
granule-stabilized Pickering emulsion gels: Preparation,
microstructure and gelling mechanism, Food
Hydrocolloids, Volume 91, June 2019, Pages 40-47

Fang Xie ,Qiang Huang, Fang Fang, Sigian Chen, Zhigang
Wang, Kai Wang, Xiong Fu, Bin Zhang, Effects of tea
polyphenols and gluten addition on in vitro wheat starch
digestion properties, International Journal of Biological
Macromolecules, Volume 126, 1 April 2019, Pages 525-
530
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R&D Facilities

W& it

R&D and Incubation Facilities

o FRRAH 10000 F75K
R&D Headquarters at Yonghe (10,000 m?)

-
-
=
»
:
-
=

o REEAFLE 2500 F753K
Incubation Space at Kuainengda (2,500 m?)

e BB 2500 5K
R&D Space at Ascendas OneHub GKC (2,500 m?)

MRPEAAKRE (FE8)
SSIJRI Permanent Building (Under Construction)

I FREE RS KO K
Located at the core of southern start-up area of
CSGKC

ST Total Area
25,000 m?




IR

Y ERS /3

o

elene B

Lab Facilities %

5

CI8EE 23 8] A total of 23 labs are built under the 6 research platforms, including: g

]

=

"4

.

5

&
VOCs &=
VOCs Lab
MaE R A LR E
New Energy Lab
R E R SEEMIARE
Functional Protein & Peptide Lab
RETRE §
Fruit Wine Fermentation Lab
CYMERMEILRE
Biomedical Materials Lab
YRR R TR E :
Bio-enzyme Lab
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KHREGE

Facts and Figures

FEML{EINE Innovative Projects

44 RMB =100,000,000

BERmmEH BEhE &5
Total Number of Projects i i‘ Total Project Funding

RMB 6,500,000 23

A FFEE &3 BEMEEE

Special Government Grant Number of
Laboratories

32

AR SR
Total Number of SCUT-NTU Joint Projects

BIEARE SR Achievements
19 5 V4

ZRIEX EFIRIE =13 AT

Publications Patent Application " Incubated Companies

8 16

#wIZ i

New Technology New Products

>10
6 >10 reaboton

BARRS SR in progress

Technological Industry Partners
Support Projects




AZ¥IRE Talents@SSIJRI

1

PEBRRLT

Member of the Chinese Academy of Sciences

3

X

EREFEAF (KIFE RE BHEIIFAEAL)

National Talent Award Winner in China

1

IR SRR RARTE
Singapore President’s Technology Award
(PTA) Winner

2

WIFERNRBERAGE

Pearl River Scholar Professor

57

it
Masters

6

EDFRIAEE

Lectures

&
&
-.]*L.

2 ey
N TEReRR L - -
Fellow of the Academy of 0 (N
Engineering Singapore =

2

HEHHITIEH¥ S George-Stephenson
RERSRREE

The Geoge-Stephenson

Gold Medal Award Winner,

Institution of

Civil Engineers, UK

3

BELFRELAF
New Century
Excellent Talents
in University
Award Winner

&t

Doctors

¥+
Bachelors

I ABFEREIN

Conferences
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SINO-SINGAPORE
* g’ 2’ INTERNATIONAL JOINT RESEARCH INSTITUTE
. —
" I ERRR AR

F2iE: 020-66262098 i www.ssijri.com

st REFRERTNENREE | TN EEKRE = 8 SkHE, #i4 :510130

Sino-Singapore International Joint Research Institute

Direct: 020-66262098 Web: www.ssijri.com

Address: No. 8 Third Fenghuang Road, Yong He Yuan

Sino-Singapore Guangzhou Knowledge City, Huangpu District, Guangzhou, 510130, China
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