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Part B: The Final Report

S. Project Objectives
5.1  Objectives as per original application

1. To assemble an interdisciplinary and multi-institutional collaboration team for the development
of efficient luminogenic materials in the aggregate state;

2. To generate, through synergism of innovative material design and synthesis, new luminogens

with aggregation-induced emission (AIE) characteristics; |

To decipher the working principle for the novel photophysical process of AIE;

4. To explore technological applications of the new AIE materials in the areas of optoelectronics
and biotechnology.

hat

5.2 Revised objectives

No revision was made

Date of approval from the RGC:

Reasons for the change:
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6. Research Qutcome

6.1 Major findings and research outcome
(maximum [ page; please make reference to Part C where necessary)

In this proposal, we have discovered a novel AIE phenomenon in a series of propeller-shaped
molecules such as siloles and tetraphenylethenes and polymers with such units. Instead of
quenching, aggregate formation has induced or enhanced the light emission of AIE luminophores.
We have proposed that the restriction of intramolecular motion (RIM) accounts for the AIE effect
and on the basis of mechanistic understanding, an array of new AIE luminogens with emission
color covering the entire visible spectral region and luminescence efficiency up to unity has been
developed. We have explored the potential applications of AIE luminogens as chemical sensors,
biological probes, smart nanomaterials, and solid-state emitters.

The conceptualization of AIE has changed people’s view on light-emitting process in the
aggregated state and has attracted much interest among scientists. Hundreds of research groups in
the world are now conducting AIE research, as evidenced by the large number of citations (>6500)
on the theme of AIE in the year 2013 alone. The research team of Prof. Tang has earned its
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reputation as pioneer of AIE research in the scientific community and the mechanism of “restriction
of intramolecular motion” proposed by Prof. Tang has been frequently utilized by other scientists to
decipher the AIE phenomena of their systems. The scientific discoveries on AIE have often been
highlighted by prestigious news media and the research papers associated with AIE have been
illustrated as front cover images of Acc. Chem. Res. (ACS), Adv., Funct. Mater. (Wiley), Chem.
Commun. (RSC), Macromolecules (ACS), etc. According to Thomson Reuters, AIE study is ranked
3rd in the list of Top 100 “Rescarch Fronts” in the areas of Chemistry and Materials Science in
2013. While aggregation-caused quenching (ACQ) is a common phenomenon observed in most
aromatic hydrocarbons and their derivatives, our investigation shows that it is not necessarly true
and it can work to our benefit through judicious structural design or molecular engineering. A poor
emitter in the solution state may luminesce efficiently in the solid state because of the AIE effect.
This helps widen our search avenue for efficient light emitters in the solid state.

The AIE effect permits the use of concentrated solutions of luminogens and their aggregates
suspended in aqueous medium for sensing applications. Sensors based on AIE luminogens are more
emissive, sensitive and photobleaching-resistant than those fabricated from traditional
Tuminophores with ACQ effect. The turn-on nature of AIE sensors makes them promising for field
trials, on-site screening, household testing, etc. To fabricate efficient organic light-emitting diodes
(OLEDs), scientists have worked hard to hamper crystal formation because luminophore
crystallization is known to quench light emission. The crystallization-induced emission effect of
AIE crystals is particularly useful for the development of efficient electroluminescence devices, as
demonstrated by the outstanding device performances of OLEDs constructed from AIE luminogens.
In principle, the AIE effect can be utilized to do useful work wherever the RIM process 1s mvolved,
with possibilities limited only by our imagination, We also believe that the AIE phenomenon
occurs in many systems and this exciting but insufficiently exploited field is waiting for scientists
to carry forward.

As suggested in Part C of this report, we have obtained promising results and published >120
high-quality papers during the project. Most of the papers are published in journal articles with high
citation indexes and some are written by invitation. Our work has drawn attention from industrial
sectors and led to the seal of License Agreement with a big US company on technology transfer.
We are confident that further research in this field will lead to more fruitful result.

6.2 Potential for further development of the research and the proposed course of action
(maximum half a page) -

Development of efficient light emitters in the solid state has both academic value and practical
implication. In this proposal, we have prepared a variety of molecules and polymers with AIE
characteristics and deciphered that the restriction of intramolecular motion in the aggregated state
18 the main cause for the AIE effect. We explored the high-technological applications of AIE
luminogens as fluorescent chemosensors, bioprobes, smart nanomaterials and solid-state emitters,
and obtained promising results. The ACQ effect was discovered by Forster in 1954 and has been
under study for more than half century. The AIE concept was debuted in 2001 and thus much
remains to be learned in this young area of research. Although the project is completed, we are still
working on the synthesis of new materials. Recently, we have observed efficient organic
phosphorescence at room temperature in crystals of some AIE luminogens, which has long been
regarded as a ‘‘mission impossible’’, as triplet excited states are highly susceptible to the thermally
activated molecular motions. Thus, we will place effort to develop such system. Special emphasis
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will be put on their structure—property relationships because such information is of academic
interest, which guides further molecular design on new compounds with tunable and desirable
properties. If we are able to get further support from RGC, we will hire experts to explore further
the practical applications of our materials.

6.3 Research collaboration achicved (please give details on the achievement and its relevant impact)

Close collaboration is needed in order to achieve the results presented above. For example, Profs.
B. Z. Tang, V. W. W. Yam and W.-Y. Wong have worked on the design and synthesis of efficient
organic, organometallic and polymeric luminogenic materials in the aggregated state and explored
their high-technological applications such as biological probes and markers, explosive sensors,
metal sensors and so on. Profs. K. S. Wong and N. Lin used steady-state and time-resolved
laser-based speciroscopy and microscopy to study the photophysical parameters of the materials.
Prof. Xuhui Huang performed theoretical calculation to complement the experimental studies. Prof.
H. S. Kwok fabricated OLEDs from materials synthesized by Profs. B. Z. Tang and W.-Y. Wong.
Prof. K. S. Wong studied the circularly polarized luminescence of the AIE luminogens obtained
from Prof. B. Z. Tang. As shown in Part C of the report, 24 joint papers (J. Mat. Chem. C 2014, 2,
78-83; Chem.—A Eur. J. 2014, 20, 133-138; Opt. Mater. Express 2013, 3, 1906-1911; Chem.
Commun. 2013, 49, 7216-7218; J. Mater. Chem. C 2013, 1, 4640-4646; Chem. Commun. 2013, 49,
594-596.; Chem. Sci. 2012, 3, 2737, J. Am. Chem. Soc. 2012, 134, 168; Adv. Funct. Mater. 2011,
21,3785; Chem. Commun. 2011, 47, 10073; Adv. Mater. 2012, 24, 1034; Adv. Funct. Mater. 2012,
22, 378; Chem. Sci. 2012, 3, 1804; Chem. Commun. 2012, 48, 8637, J. Mater. Chem. 2012, 22,
11018; Polym. Chem. 2012, 3, 1481; Chem. Mater. 2012, 24, 1518; Chem. Asian J. 2012, 7, 484; J.
Mater. Chem. 2012, 22, 5184; J. Mater. Chem. 2012, 22, 4527; Chem. Sci. 2012, 3, 549; Adv.
Mater. 2011, 23, 5430; Chem. Commun. 2011, 47, 11216; Chem. Commun. 2010, 47, 8847) have
been published by the team members.

Prof. V. W. W. Yam has collaborated with Prof. B. Z. Tang and incorporated AIE luminogens as
ligands to the platinum(I) complexes. She has also collaborated with Prof. Xuhui Huang to use
molecular simulation to study the aggregation behavior of amphiphilic platinum(II) complexes.

We have annual meetings on 25 Aug 2011 and 31 Aug 2012. Prof. W.-Y. Wong met the research
groups of Profs. B, Z. Tang and H. S. Kwok regularly to discuss the photophysical measurements
of new AlE-active molecules and testing of OLEDs, respectively in HKUST. Collaboration
between the team members is also achieved through e-mail correspondences. Prof. Tang, B. Z. has
also collaborated with Prof. B. Liu in National University of Singapore to prepare fluorescent
nanoparticles from AIE materials for cell imaging and studying biological processes. More than 20
joint papers (e.g. Acc. Chem. Res. 2013, 45, 2441; Chem. Commun. 2014, 50, 295; Nanoscale 2014,
6, 939; Adv. Mater. 2013, 25, 6083; Adv. Healthcare Mater. 2013, 2, 1600; Adv. Funct. Mater.
2013, 23, 635) have been published by Profs. Tang and Liu.

7. The Layman’s Summary
(describe in layman s language the nature, significance and value of the research project, in no more
than 200 words)

Development of efficient luminescent materials in the solid state has both academic value and
technology implication. Traditional luminophores show bright emission in the solution state but
become weakly emissive or even non-luminescent when aggregated. Such aggregation-caused
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quenching (ACQ) effect has significantly limited their practical applications. In this investigation,
we have discovered a phenomenon of aggregation-induced emission (AIE) that is exactly opposite
to the ACQ effect in some propeller-shaped molecules such as hexaphenylsilole and
tetraphenylethene, Instead of quenching, aggregate formation has turned them from weak emitters
in solution to strong luminophores in the aggregated state. The restriction of intramolecular motion
in the aggregated state is the main cause for such phenomenon. Through the mechanistic
understanding, we have designed and synthesized AIE luminogens with a great diversity in
structure, ranging from pure hydrocarbons, organometallic complexes, small molecules, high
molecular weight polymers, and systems with extended m-conjugation. We have explored their
high-technological applications as fluorescent chemosensors (for explosive, ion, pH, temperature,
viscosity, pressure, etc.), biological probes (for protein, DNA, RNA, sugar, phospholipid, etc.),
smart nanomaterials, solid-state emitters, etc., and obtained promising results.
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Part C: Research Qutput

8. Peer-reviewed journal publication(s) arising directly from this research project
(Please attach a copy of the publication and/or the letter of acceptance if not yet submitted in the
previous progress report(s). All listed publications must acknowledge RGC'’s funding support by
quoting the specific grant reference.)

The Latest Status of Publications

Year of
publication

Year of
Acceptanc
e

(For paper
accepted
but not
yet
published)

Under
Review

Under
Preparation
(optional)

Author(s)
(denote the
corresponding
author with an
asterisk™)

Title and
Journal/Book
(with the
volume,
pages and
other
necessary
publishing
details
specified)

Submitted
to RGC
(indicate
the year
ending of
the relevant
[progress
report)

Attached
to this
report

(Yes or
Noj

Acknowledged
the support of
RGC (Yes or
(Na)

2014

Tong, J.;
Wang, Y.;
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1. Qin, A.;
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Tang, B. Z*
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Tetraphenyle
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Aggregation-
Induced
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Fluorescent
Probe”
Chem. Eur. J.
2014, 20,
46614670,

2014

Yes

Yes

2014

Zhao, N;
Zhang, C;
Lam,J. W. Y,
Zhao, Y. S,
Tang, B. Z*

“An
Aggregation-
Induced
Emission
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mism and
Optical
Waveguiding
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Asian J. Org.
Chem. 2014,
3, 118-121.

2014
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2014 Parrott, E. P.['Direct 2014 Yes Yes
J.; Tan, N. Y.;|Evidence to
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Induced
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Tang, B. Z* [Imaging  in
Live Cells
and Green
Algae™ J
Nater, Chem.
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2014, 2,
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2013
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Phys.
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Ding, D.; Probe with
Liang, J.; Aggregatio
Tang, B. Z*.; | n-Induced
Liu, B* Emission

Characteris
tics for In
Vivo
Imaging of
Cell
Apoptosis”
Org.
Biomole.
Chem.,
2013, /1,
72897296,

CRF 8G Dec 08.doc




CRF 8G _ (Revised Dec 08)

2013 Hu, R.; Ye, “Conjugate | 2014 No Yes
R.; Lam, 1. d
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Ng, K. M.,;
Luo, K. Q*;
Tang, B. Z*

“A Thiol
Reactive
Molecule
with
Dual-Emiss
ion
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“Iletraphen
ylethene: a
Versatile
AIE
Building
Block for
the
Constructio
nof
Efficient
Luminesce
nt Materials
for Organic
Light-Emitt
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SDS-PAGE
”, Analyst
2012, 137,
5592-5596.

2012

Yes

2012

Liu, Y.; Lv,
Y.; Zhang,
X.; Chen, S.;
Lam, ] W.
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S.; Tang, B. |[Emission
VA Chromophor
s with
TEnhanced
[Electron-Tra
nsporting
Property”, J.
Mater.
Chem. 2012,
22,
51845189,
2012 Zhao, Z,; FUsing 2012 No Yes
Chan, C.Y. [Tetraphenyle
K.; Chen, S.; theneand
Deng, C.; Carbazole to
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Lam, J. W. (Create
Y.; Jim, C.  [Efficient
K. W.; Hong, Luminophor
Y. LuP,; s with
Chang, Z.;  Aggregation
Chen, X.; FInduced
Lu, P,; [Emission,
Kwok, H. S.; High
Qiu, H.; Thermal
Tang, B. Z* Stability,
and Good
Hole-Transp
orting
Property”, J.
Mater.
Chem. 2012,
22,
15274534,
2012 Yuan, W. Z.; | “High 2012 No Yes
Yu, Z.-Q}.; Efficiency
Lu, P.; Deng, | Luminesce
C.; Lam, I. nt Liquid
W.Y,; Crystal:
Wang, Z.; Aggregatio
Chen, E. Q.; | n-Induced
Ma, Y.; Emission
Tang, B. Z* | Strategy
and
Biaxially
Oriented
Mesomorp
hic
Structure”,
J. Muater.
Chem.
2012, 22,
3323-3326.
2012 Mei, J.; “Siloles 2012 No Yes
Wang, J.; Syminetrical
Sun, J. Z.; ly
Zhao, H.; Substituted
Yuan, W.; on Their
Deng, C.; 2,5-Positions
Chen, S.; with
Sung, H. H. [Electron-Ac
Y.; Ly P; cepting and
Qin, A*,; Donating
Kwok, H. S.; Moieties:
Ma, Y, Facile
Williams, 1. Synthesis,
D.; Tang, B. |Aggregation
7% -Enhanced
Ernission,
Solvatochro
mism, and
Device
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Application™
- Chem. Sci.
2012, 3,
549-558.
2012 Tseng, “Decipheri 2012 No Yes
N-W.; Liw, | ng
J;Ng, 1. C Mechanism
Y.; Lam, J. of
W.Y.; Sung, | Aggregatio
HHY; n-Induced
Williams, L. Emission
D.; Tang, B. | (AIE): Is
Z* E-Z
Tsomerisati
on Involved
in an AIE
Process?”,
Cherm. Sci.
2012, 3,
493-497,
2012 Hu, R; “Luminoge 2012 No Yes
Maldonado, nic
L L. Materials
Rodriguez, Constructe
M.; Deng, d from
C.; Jim, C. Tetrapheny
K. W.; Lam, | lethene
JLW. Y, Building
Yuen, M. M. 1 Block:
F.: Synthesis,
Ramos-Ortiz, | Aggregatio
G*; Tang, n-Induced
B.Z* Emission,
Two-Photo
n
Absorption,
Light
Refraction,
and
Explosive
Detection”,
J. Mater,
Chem,
2012, 22,
232-240.
2012 Qin, A%, “Preparatio 2012 No Yes
Zhang, Y., n and
Han, N.; Self-assem
Mei, I.; Sun, | bly of
J.; Fan, W.; Amphiphili
Tang, B. Z* | ¢ Polymer
with
Aggregatio
n-Induced
Emission
Characteris
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tics™, Sci.
China
Chem,
2012, 55,
772-778.

2011 Zhao, Z..; “Stereosele 2012 No Yes
Lam,J. W, ctive
Y.; Chan, C. | Synthesis,
Y. K.; Chen, | Efficient
S Lu P Light
Rodriguez, Emission,
M.; and High
Maldonado, | Bipolar
J-L.; Charge
Ramos-Ortiz, | Mobility of
G.; Sung, H. | Chiasmatic
H.Y,; Luminogen
Williams, 1. s”, Adv.

D.; Sy, H.; Muter.
Wong, K. S.; | 2011, 23,
Ma, Y., 5430-5435,
Kwok, H. S.

Tang, B, Z*

2011 Yu, Y. “Cytophilic 2012 No Yes
Feng, C.; Fluorescent
Hong, Y .; Bioprobes
Liu, J.; Chen, | for
S.; Ng, K. Long-Term
M.; Luo, K. | Cell
Q*.; Tang, Tracking”,
B.Z* Adv. Mater.

2011, 23,
32983302,

2011 Yuan, W. Z.; | “High 2012 No Yes
Yu, Z.-Q.; Solid-State
Tang, Y. H.; | Efficiency
Lam, J. W. Fluorescent
Y.; Xie, N.; Main Chain
Lu, P.; Chen, | Liguid
E.-Q.; Tang, | Crystalline
B. Z* Polytriazol

es with
Aggregatio
n-Induced
Emission
Characteris
tics™,
Macromole
cules 2011,
44,
9618-9628,

2011 Liu, Y.; Qin, [‘Specific 2012 No Yes
A*; Chen, [Recognition
X.; Shen, X. pf
Y.; Tong, L.; |B-Cyclodextr
Hu,R.; Sun, |[inbya
J.7Z*; Tang, [Tetraphenyle
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B.Z* thene
T uminogen
via
Cooperative
Boronic
lAcid/Dicl
Interaction’,
Chem, Eur.
J. 2011, 17,
14736-1474
0,

2011 Hong, Y.; F“Fluorogenic 2012 No Yes
Chen, S; (Il and
Leung, C.;  [Chromogeni
Lam,J. W. ¢ Fe(ll)

Y. Ly T Sensors
Tseng, Based on
N.-W.; [Terpyridine-
Kwok, R.; Substituted
Yu, Y, Tetraphenyle
Wang, Z.; thenes with
Tang, B. Z* |Aggregation
-Induced
Emission
Characteristi
cs” ACS
Uppl. Mater.
& Interf.
2011, 3,
3411-3418.

2011 Yuan, W. Z.; [‘Towards 2012 No Yes
Chen, S.; High
Lam, J. W.  [Efficiency
Y.; Deng, C.; Selid
Ia, P.; Sung, Emitters
HHY.,; with
Williams, I.  |Aggregation
D.; Kwok, H. FHnduced
S.; Zhang, Emission
Y., Tang, B. fand
A Electron-Tra

nsport
Characteristi
cs”, Chem.
Communn,
2011, 47,
11216-1121
8.

2011 Zhao, Z.; FEull 2012 No Yes
Deng, C.; [Emission
Chen, S.; Color
Lam, J. W, [Tuning in
Y.; Qin, W.; [Luminogens
Lu, P.; Constructed
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Wang, Z.; from
Kwok, H. S.; [T'etraphenyle
Ma, Y.; Qiu, [thene,
H.; Tang, B. |Benzo-2,1,3-
7* thiadiazole
and
Thiophene
Building
Blocks™,
Chem.
Commun.
2010, 47,
5847-8849,
2012 Song, J., "Investigati 2012 No Yes
Gao, F., Cui, | ngthe
R.Z, Structural
Shuang, F., Origin of
Liang, W., Trpzip2
BHuang, X., Temperatur
Zhuang, W* | e
Dependent
Unfolding
Fluorescen
ce
Lineshape
Based on a
Markov
State
Model
Simuiation”
,J. Phys.
Chem. B.
2012, 116,
12669-126
76
2011 G. Zhou* ; “A Robust 2012 No Yes
X. Yang; Q. | Yellow-Em
Wang.; itting
W.-Y. Metallopho
Wong*.; S. sphor with
Suo.; D. Electron
Ma*.; J. Injection/Tr
Feng.; L. ansporting
Wang Traits for
Highly
Efficient
WOLEDs”,
ChemPhys
Chem.,
2011, 12,
28362843,
2011 Zhan H.-M.; | “Synthesis, 2012 No Yes
Wong, Charactetiz
W.-Y*,;Ng, | ationand
A.; Djurigi¢, | Photovoltai
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A B*; c Properties
Chan, W.-K | of
Platinum-c
ontaining
Poly(arylen
egthynylen
¢) Polymers
with
Phenanthre
nyl-imidaz
ole
Moiety™, J.
Organomet.
Chem.,
2011, 696,
4112-4120.
2011 He, Z7.-C.; “Simultane 2012 No Yes
Zhong ous
C.-M.; Enhanceme
Huang, X.; nt of
Wong, Open-circui
W.-Y.; Wu t Voltage,
H-B*,; Short-circui
Chen, t Current
L.-W#*.; Su, Density and
S.-J.; Cao, Y | Fill Factor
in Polymer
Solar
Cells”, Adv.
Mater.,
2011, 23,
46364643
2012 Ho, C.-L *,; | “Strong 2012 No Yes
Wong, K.-L..; | Two-Photo
Kong, 1.-K.; | nInduced
Ho Y.-M,; Phosphores
Chan, C. cent
T.-L.; Kwok, | Golgi-Spec
W.-M.,; ific
Leung, K. In-Vitro
S.-Y.; Tam, | Marker
H.-L.;Lam, | Basedona
M H.-W,; Heterolepti
Ren, X.-F.; ¢ Iridium
Ren, A-M.; | Complex”,
Feng, I.-K.; Chem.
Wong, Commun.,
W.-Y* 2012, 48,
2525-2527.
2012 Fu, H.; Fu, “Dual-Emis 2012 No Yes
Q.-M.; Hu, sive
L.; Liu, L*,; | Langmuir-
Lin, 5.-7.; Blodgett
Du, Z.-L.; Films of a
Wong, 9,9-Bis(4-et
W.-Y* hynylpheny
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Diluorene
Derivative
of Gold(I)
and Some
Europium-
Substituted
Polyoxome
talates:
Preparation

Characteriz
ation and
Photoelectr
ic
Properties”,
J. Inorg.
Organomet.
Polym.
Mater.,
2012, 22,
97-104.

2012

Ho, C.-L.,;
Chi, L.-C.;
Hung,
W.-Y*,;
Chen, W.-1;
Lin, Y.-C.;
Wu, H.;
Mondal, E.;
Zhou, G.-T.;
Wong,
K.-T*;
Wong,
W.-Y*

“Carbazole
-based
Coplanar
Molecule
(CmInF) as
a Universal
Host for
Multi-color
Electrophos
phorescent
Devices”,
J. Mater.
Chem.,
2012, 22,
215-224,

2012

No

Yes

2012

Hu, S.; Zhu,
M.; Zou, Q.;
Wu, H *,;
Yang, C *,;
Zhou, G.;
Wong,
W.-Y*,
Yang, W.;
Peng, 1.;
Cao, Y

“Efficient
Hybrid
White
Polymer
Light-emitt
ing Devices
with
Electrolumi
nescence
Covered
the Entire
Visible
Range and
Reduced
Efficiency
Roll-off”,
Appl. Phys.
Lett., 2012,
100,

2012

Yes
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063304-1-
063304-4,
2012 Liw, Q.; Hu, | Langmuir- 2012 No Yes
L.;Fu, H,; Blodgett
Yang, J.; Fu, | Films of
Q.-M.; Liu, Hexamolyb
L*.; Liu, date and
S.~Z.; Du, Naphthyla
Z.-L.; Ho, mine
C.-L.; Dai, Prepared by
F.-R.; Wong, | Two
W.-Y* Different
Approaches
. Synthesis,
Characteriz
ation and
Materials
Properties”,
Eur. J,
Inorg.
Chem.,
2012,
684694,
2012 Yang, X,; “Thiazole-b 2012 No Yes
Zhao, Y.; ased
Zhang, X.; metallopho
Li, R.; Dang, | sphors of
JoLi, Y. iridium
Zhou, G*.; with
Wu, Z*.; Ma, | balanced
D*; Wong, | carrier
W-Y*; injection/tr
Zhao, X, ansporting
Ren, A; features
Wang, L.; and their
Hou, X two-colour
WOLEDs
fabricated
by both
vacuum
depaosition
and
solution-va
caum
hybrid
strategy”, J.
Mater.
Chem.,
2012, 22,
7136-7148.
2012 Yang, Z.; “Highly 2012 No Yes
Zhao, N.; Selective
Sun, Y; Red- and
Miao, F.; Green-Emit
Liu, X; ting
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Zhang, Y.; Two-Photo
Al W.; n
Song, G.; Fluorescent
Shen, X.; Probes for
Yu, X.; Sun, | Detection
T*; Wong, of Cysteine
W.-Y* and Their
Bio-imagin
g in Living
Cells,”
Chem.
Commun.,
2012, 48,
3442-3444
2012 Zhang, B,; “High-Effic 2012 No Yes
Tan, G.; lency
Lam, C.-5,; Single
Yao, B.; Ho, | Emissive
C.-L.; Liu, Layer
L.; Xie, Z *.; | White
Wong, Organic
W.-Y*; Light-Emitt
Ding, 1.; ing Diodes
Wang, L* Based on
Solution-Pr
ocessed
Dendnitic
Host and
New
Orange-Em
ting
Iridium
Conplex”,
Adv.
-Mater.,
2012, 24,
1873--18717.
2012 Xu, X; “Simple 2012 No Yes
Zhao, Y, Tuning of
Dang, J.; the
Yang, X.; Optoelectro
Zhou, G*.; nic
Ma, D*.; Properties
Wang, L.; of ' and
Wong, Pt!
W.-Y*; Wu, | Electrophos
Z*.; Zhao, phors
X* Based on
Linkage
Isomer
Formation
with
Naphthylthi
azolyl
Moiety”,
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Eur. J.
Inorg.
Chem.,
2012,
22782288

2012

Zhang, I.;
Zhao, F;
Zhu, X*;
Wong,
W.-K*,; Ma,
D*; Wong,
W.-Y*

“New -
Phosphores
cent
Platinum(TI
} Schaff
Base
Complexes
for
PHOLED
Application
7, J.
Mater.
Chem.,
2012, 22,
16448-164
57.

2012

No

Yes

2011

Huy, Y. C;
Chan, K. H.
Y.; Chung,
C.Y.S.;
Yam, V. W.
W,

“Reversible
Thermo-Re
sponsive
Luminesce
nt
Metallo-Su
pramolecul
ar Triblock
Copolymer
s Based on
Platinum(1I

)
Terpyridyl
Chromepho
res with
Unusual
Aggregatio
n
Behaviour
and
Red-Near-1
nfrared
(NIR}
Emission
Upon
Heating”,
Dalton
Transactio
ns, 2011,
40,
12228-122
34 (invited
article,

20612

No

Yes
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Themed
Issue on
Self-Assem
bly in
Inorganic
Chemistry).

2011

Yeung, M.
C.L; Yam,
V. W. w*

“NIR-Emis

sive
Allynylplat
(1T}
Terpyridyl
Complex as
a Turn-On
Selective
Probe for
Heparin
Quantificati
on via
Induced
Helical
Self-Assem
bly
Behaviour”
, Chem.
Eur. J.,
2011, 77,
11987-119
90.

2012

Yes

2012

Li, M. T;
Wong, K. M.
C,Y1,C Q.
Yam, V. W,
W*,

“New
Ruthenium(
Ir)
Complexes
Functionali
zed with
Coumarin
Derivatives
: Synthesis,
Energy-Tra
nsfer-Based
Sensing of
Esterase,
Cytoxicity,
and
Imaging
Studies”,
Chem. Eur.
J., 2012,
18,
8724-8730.

2012

No

Yes

2012

Lam, E. 8.
H.; Tam, A.
Y. Y*,; Lam,
W.H*.;
Wong, K. M.

Structure,
Photophysi
cal
Properties
and

2012

No

Yes
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C.; Zhu, N.;
Yam, V. W,
W*

Computatio
nal Study
of a Highly
Luminesce
nt
Mixed-Met
al
Platinum(I1
)-Silver(l)
System
Prepared
Via Simple
One-Pot
Synthesis.
Potential
Building
Blocks for
Emissive
Supramolec
ular
Structures”,
Daiton
Transactio
ns, 2012,
41,
8773-8776,

2012

2012

Au, V. K.
M.; Zhu, N,;
Yam, V. W,
W*

“Luminesc
ent
Metallogels
of
Bis-Cyclo
metalated
Alkynylgol
d(11L)
Complexes
", Inorg.
Chem.,
2012, in
press.

2012

No

Yes

2012

2012

Su, H.;,
Zhong, Y;
Ming, T.;
Wang, J.;
Wong, K,
Sk

“Extraordin
ary
plasmon-co
upled
fluorescenc
e on gold
nanorods
with
core/shell
configurati
on”, J.
Phys.
Chem. C,
2012, /16,
9259

2012

Yes
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9. Recognized international conference(s) in which paper(s) related to this research project

was/were delivered

(Please attach a copy of each conference abstract)

Month/Year/ Title Conference Name [Submitted to RGC |Attached to [Acknowledged the
Place (indicate the year |this report |support of RGC
ending of the (Yes or No) |(Yes or No)
relevant progress
report)
Dec/2013/B |“Organic AlEgens for  |Asian-European 2014 Yes Yes*
eijing Bioelectronic Symposium on
Applications” Organic
Optoelectronics
Oct/2013/Be|“Optical Sensors Based |The 15th 2014 Yes Yes*
ijing on ALE Fluorogens™ International
Beijing Conference
and Exhibition on
Instrumental
Analysis
Sept/201 3/X |“Biological Probes Based |The 14th National 2014 Yes Yes*
i’an on ALE Fluorogens” Meeting on
Biomaterials
Aug/2013/ |“Biological Analysis ASIANALYSIS 2014 Yes Yes*
Fukuoka, |Basedon AIE X1,
Japan, Fluorogens”
Tun/2013/8i [“Fluorescent The 7th 2014 Yes Yes*
ngapore Nanoparticles with International
Aggregation-Induced Conference on
Emission Characteristics |Materials for
as Biogsensors” Advanced
Technologies
May/2013/ |“Bioprobes Based on The 1st 2014 Yes Yes*
Wuhan AIE Fluorogens™ International
Symposium on
Aggregation-Induc
ed Emission
Dec/2012/  |“Aggregation-Induced  |The 2nd 2014 Yes Yes*
Nagoya, Emission: Fundamentals |International
Japan and Applications” T Conference on
MEXT Project of
Integrated Research
on Chemical
, Synthesis,
November/ |Recent Progress in Asian 2012 No Yes*
2011/Taiwa |Phosphorescent White |Conference on
n Organic Light-Emitting|Organic
Devices Electronics
(A-COE 2011)
July/2012/ |Plasmon control International 2012 No Yes
Paris emission on Conference on
fluorophore-doped Nanoscience +
core/ shell metal Technology
nanoparticles

*The abstract does not contain an acknowledgement section but we have verbally acknowledged support of
RGC in the conference.

CRF 8G_Dec 08.doc



CRF 8G  (Revised Dec 08)

10. Student(s) trained (please attach a copy of the title page of the thesis)
Name Degree registered for  {Date of registration Date of thesis submission/
graduation

Hao Wu Ph.D. July 2010 June 2013
Yilin Zhang Ph.D Sept 2010 July 2015
Wai Tung Leung Ph.D Sept 2011 Aug 2015
Haiqgin Dng Ph.D ' Sept 2012 Aug 2016
Yee Yung Yu Ph.D Sept 2012 Aug 2016
Yueyue Zhao Ph.D Sept 2013 Aug 2017

Lik Ching Leung Ph.D Sept 2013 Aug 2017

11.  Other impact (e.g. award of patents or prizes, collaboration with other research institutions,

technology transfer, efc.)

Prof. W.-Y Wéng won the “Distinguished Lectureship Award” from “The Chemical Socicty of
Japan” in 2012, in recognition of his outstanding contributions on photofunctional materials
chemistry.

1.

8.

9.

Journal of Materials Chemistry Blog highlighted our work with B. Tong on “Defect-sensitive
crystals based on diaminomaleonitrile-functionalized Schiff base with aggregation-enhanced
emission” as one of the Hot Articles for March 2014.

Our paper on “Facile Synthesis of Poly(aroxycarbonyltriazole)s with Aggregation-Induced
Emission Characteristics by Metal-Free Click Polymerization” was awarded the Best Paper
published in Science China Chemistry in 2011 (award announced in March 2014).
ScienceDaily highlighted our joint work with E. Pletneva of Dartmouth on the development of
a new fluorescent probe for detection of cardiolipin (Analytical Chemistry, 2013, 86, 1263) on
16 Jan 2014,

Materials Views highlighted our work on the development of Highly Fluorescent and
Photostable Probe for [ong-Term Bacterial Viability Assay Based on Aggregation-Induced
Emission (Advanced Healthcare Materials 2014, 3, 88) on 16 Jan 2014,

Sarah Millar highlighted our work on the development of a displacement strategy for
ACQ-to-AlE transforming in ChemistryViews on 9 Jan 2014,

Our work on defect-sensitive AEE crystals was listed as one of the 2013 Journal of Materials
Chemistry C Hot Papers.

Our work on biotin-decorated fluorescent AlE-active silica nanoparticles for biological
applications was listed as one of the 2013 Most Accessed Manuscripts for Journal of Materials
Chemistry B. _ _

Our review article on Self-assembly of organic luminophores with gelation-enhanced emission
characteristics has been highlighted as one of the 2013°s most accessed Soft Matter articles.
Kurzweil Accelerating Intelligence highlighted our joint work with B. Liu on photostable AIE
dots for noninvasive long-term cell tracing (Scientific Reports 2013, 3. 1150) on 3 Sept 2013.

10. ScienceDaily highlighted our joint work with B. Liu on photostable AIE dots for noninvasive

11.

12.

long-term cell tracing (Scientific Reports 2013, 3, 1150) on 31 Aug 2013.

Phys.Org highlighted our joint work with B. Liu on photostable AIE dots for noninvasive
long-term cell tracing (Scientific Reports 2013, 3, 1150) on 14 Aug 2013.

Qur work on metal-free click polymerization of propiolates and azides published in Polymer
Chemistry was amongst the Top Ten Most-Read Articles in Q2 of 2013.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23,

24,

25.

26,

27.

28.

29.

Phys.Org highlighted our joint work with B. Liu on the development of fluorescent indicator
for real-time monitoring of cell apoptosis process (J._dm. Chem. Soc. 2012, 134, 17972) on
May 08, 2013.

Chemical - Communications highlighted our joint work with Z. Zhao on AlE-active
tetranaphthylethene (2013, 49, 2491) as the inside front cover of its March 28, 2013 issue.
Advanced Healthcare Materials highlighted our joint work with B. Liu on the conjugated
polymer amplified FR/NIR fluorescence from AIE nanoparticles for targeted in vivo imaging
(2013, 2, 500) as the inside front cover of its March 2013 issue.

Small highlighted our joint work with B. Liu on the lipid-PEG-folate encapsulated
nanoparticles with AIE characteristics for fluorescent cellular imaging (2012, 8, 3655) as the
front cover of issue 23 on 7 Dec 2012.

The paper published by Prof. W.-Y Wong in Adv. Mater. 2012, 24, 1034 was highlighted as the
Frontispiece cover, while that in J. Mater. Chem. 2012, 22, 7136 was highlighted as the back
front cover.

The paper published by Prof. K. S. Wong inJ. Phys. Chem. C 2012, 116, 9259 was sclected for
the Top Cover of the April 26, 2012 issue of J. Phys. Chem. C.

JACSF highlighted the joint work of Prof. B. Z. Tang with Prof. B. Liu in National University
of Singapore on Specific Detection of Integrin avB3 by AIE Bioprobe as JACS Image
Challenge #210 on 12 Sept 2012,

Russell Johnson published his interview of Prof. B. Z. Tang in the Author Profile column of
Journal of Materials Chemistry Blog on 22 Aug 2012.

Making our World Safer: Genesis highlighted the work of Prof. B. Z. Tang on development of .
fluorescent chemosensor for explosives detection on 10 Aug 2012.

Phys.Org highlighted the joint work of Prof. B. Z. Tang with Prof. B. Liu in National
University of Singapore on development of AIE fluorogens that provide new probes for cancer
diagnosis and therapy on 18 July 2012.

Erica Mills highlighted the joint work of Prof. B. Z. Tang with Prof. J. u in Jilin University on
supersensitive detection of explosives by recyclabie AIE luminogen-functionalized mesoporous
materials (Chem. Commun. 2012, 48, 7167) as a vews item (Lighting the way to explosive
detection) in Chemistry World published by RSC on 12 June 2012.

Russell Johnson highlighted the work of Prof. B. Z. Tang on synthesis and self-assembly of
AlE-active triazoles (J. Mater. Chem. 2012, 22, 10472-10479) in the Journal of Materials
Chemistry Blog as a one of This Week’s Hot Papers on 6 June 2012,

Journal of Materials Chemistry highlighted the self-assembly structures of AIE luminogens
synthesized by Prof. B. Z. Tang (2012, 22, 10472) as the front cover of 1ssue 21 on 7 June
2012.

The article published by research group of Prof. B. Z. Tang “Efficient Solid Emitters with
Aggregation-Induced Emission and Intramolecular Charge Transfer Characteristics: Molecular
Design. Synthesis, Photophysical Behaviors, and OLED Application” was in the list of the
Most Read papers from Chemistry of Materials between April and June 2012.

The work published by Prof. B. Z. Tang on the development of fluorescent explosive sensors
was highlighted by Xiaoyun Yang in Asian Scientists on 26 April 2012.

Russell Johnson highlighted work of Prof. B. Z. Tang in the Polymer Chemistry Blog on the
development of fluorescent chemosensor for explosives detection (Polym. Chem. 2012, 3, 1481)
on 16 April 2012.

Rachel Blakeburn highlighted the work of Prof. B. Z. Tang in the Chemical Science Blog on an
AlIE-active hemicyanine fluorogen with stimuli-responsive red/blue emission (Chem. Sci. 2012,
3, 1804) on 20 March 2012,
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30.

31.

32,

33.

34,

33.

36,

37.

Julien Nicolas highlighted the work of Prof. B. Z. Tang in the column of Polymer Chemistry

Author of the Week on the metal-free click polymerization of propiolates and azides (Polymer

Chemistry 2012, 3, 1075) on 2 March 2012,
The paper published by prof. B, Z. Tang “Metal-Free Click Polymerization of Propiolates and

Azides: Facile Synthesis of Functional Poly(aroxycarbonyltriazole)s” was amongst the top ten
accessed articles published in Polymer Chemistry in Feb 2012. '

Advanced Functional Materials highlighted the joint work of Prof. B. Z. Tang with Prof, B. Liu
in National University on the development of biocompatible AIE nanoparticles as NIR
fluorescent bioprobes for in vivo imaging applications (2012 22. 771) as the front cover of
issue 4 on 22 Feb 2012,

Russell Johnson highlighted the work of Prof. B. Z, Tang on the construction of soft porous
crystal with silole luminogens as a “Hot Paper” in a commentary entitled “Yellow to Red; A

soft porous crystal with mechanofluorochromism on the JMC Blog on 7 Nov 2011.
Timothy M. Swager and Olesya Haze highlighted the work of Prof. B. Z. Tang on the
development of a polymerization reaction in a commentary entitled “Conjugated Polymers via

Aroyl Chloride-Alkyne Polymerization” in SynFacts published by Thieme Stuttgart (SynFacts
2011, 11, 1190).

Gary A. Baker highlighted the work of Prof. B. Z. Tang on the detection of protease and
antitrypsin by fluorogenic protein assembly in Noteworthy Chemistry published by ACS on
June 6, 2011.

Timothy M. Swager and Jason R. Cox highlighted the work of Prof. B. Z. Tang on thiol-yen
click polymerization in a commentary entitled “Click it!” in SynFacts published by Thieme
Stuttgart (SynFacts 2011, 7, 383).

The work of Prof. B. Z. Tang on metal-free click polyrnenzatlon has been highlighted by
Medical News Today (1 May 2011), Physics News (2 May 2011), Asian Scientist (2 May

2011), Red Orbit (2 May 2011), and Science News World (4 July 2011).
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