Honorary Chair Professor Toyoko Imae’s
Activity Report (2009.4.1~2013.8.10)

AFFILIATION:

(Since 2009, April 1) Honorary Chair Professor of Graduate Institute of Applied Science and
Technology and Joint Chair Professor of Department of Chemical Engineering, National
Taiwan University of Science and Technology, Taiwan, ROC

(Since 2006. April 1) Professor Emeritus of Nagoya University, Japan

(Since 2013, April 1) Visiting Professor of Tokyo University of Science

(Since 2013, September 1) Visiting Professor under Academic Icon to the Department of
Pharmacology, Faculty of Medicine, University of Malaya

I. Academic Activity

1.1 Awards and Honors

1) (2009) Award of Ministry of Environment for local environmental protection service,
Japan HUBERBEOR RTh 7 F R RE £

2) (2011) The 54™ excellence paper award at the division of technology on oils and fats
from Japan Oil Chemists’ Society, Japan

3) (2012) An Academic Award from Helical Science Society, Japan

4) (2012-2013) Guest Lecturer of Kazakh Nationakl Technical University

5) (2013, April 1) Visiting Professor of Tokyo University of Science

6) (2013, September 1) Visiting Professor under Academic Icon to the Department of
Pharmacology, Faculty of Medicine, University of Malaya

1.2 International conferences

Committee members

1. 2004~present committee member, Asian Society for Colloid and Surface Science

2. 2006~present committee member, Asian Symposium on Advanced Materials

3. 2009~present committee member, World Federation of Engineering Organization
(WFEO) Woman in Engineering and Technology (WIE)




4.

2010-2012 committee member in Japan, International Year of Chemistry 2011

Chairpersons

1.

Chairperson of organizing committee, International Workshop on “Novel
Nanotechnology and Nanomaterials for “Science for Human™ (2010), Taipei, Taiwan,
2010

Chairperson of organizing committee, International Workshop on “Novel
Nanotechnology and Nanomaterials for “Science for Human® (2011), Taipei, Taiwan,
2011

The 4th Asian symposium on Advanced Materials — Chemistry, Physics & Biomedicine
of Functional and Novel Materials (ASAM-4), Taipei, Taiwan, 2013

Organizing advisory committee

1)

2)

3)

4)

5)

6)

7)

8)

9)

(2009, Oct 11-14) ‘The 2nd Asian Symposium on Advanced Materials — Chemistry &
Physics of Functional Materials — (ASAM-2)’ in Shanghai, China, International Advisory
Committee

(2009, Oct 11-14) “The 3" Asian Conference on Colloid & Interface Science' in Jeju,
Korea, International Advisory Committee

(2010, Nov 26) ‘International Workshop on “Novel Nanotechnology and Nanomaterials
for “Science for Human” (2010)’ in Taipei, Taiwan, Chairperson of organizing committee
(2011, Sept 19-22) “The 3rd Asian Symposium on Advanced Materials — Chemistry &
Physics of Functional Materials — (ASAM-3)’ in Vladivostok, Russia, International
Advisory Committee

(2011, Oct 21-23) ‘International Conference on Advanced Materials and Nanotechnology’
in Kathmandu, Napal, International Advisory board

(2011, Nov 23-26) “The 4th Asian Conference on Colloid & Interface Science' in Tainan,
Taiwan, International Advisory Committee

(2011, Dec 16-17) ‘Polymer Science and Nanotechnology : Design and Structure
(PSNDS-11)’ in Baroda, India, Advisory Committee

(2012, May 15-18) International Association of Colloid and Interface Scientists,
Conference (IACIS2012), Sendai, Japan, organizing committee

(2012, Dec 15-17) International Conference on Advances in Polymeric Materials &
Nanotechnology (PolyTech — 2012), Pune, India, organizing committee

10) (2013, Nov. 20-23) 5™ Asian Conference on Colloid and Interface Science (ACCIS 2013)

Darjeeling, India, organizing committee

1.3 International committees



Reviewing board ( the Degree of Doctor of Philosophy, Faculty Position)

1. Member of International Experts Council of the Republic of Kazakhstan, 2006~2009

2. Panel member of experts for evaluation of candidates for faculty positions in
Quaid-i-Azam University, Pakistan, 2010

3. External examiner of PhD Thesis in Jadavpur University, India, 2010
External examiner of PhD Thesis in University of South Australia, Australia, 2011

5. Reviewer of research grants of scientific community of Kazakhstan, National Center of
Science and Technology Evaluation, Astana, Kazakhstan, 2011

6. External examiner of PhD Thesis in Quaid-i-Azam University, Pakistan, 2012

7 External examiner of PhD Thesis in Aligarh Muslim University, India, 2013

Editorial Board

1. 1993-2010 Langmuir (American Chemical Society); Editorial advisory board

2. 2003~present Journal of Surface Science and Technology; India, Editorial Adviser

3. 2009~present Journal of Nanoscience and Nanotchnology (American Scientific Publishers);
Editorial Board

4. 2010~present Journal of the Chinese Institute of Engineers (JCIE) (Taylor & Francis):
International Editorial Board

Commission (International)

2007~2010  Member of International Experts Council (IEC) of the Republic of Kazakhstan

2009~present Member of Women in Engineering (WIE) committee World Federation of
Engineering organizations (WFEQ) (St T 2& [ {48

2010~2012/3 Member of Japan committee, International Year of Chemistry 2011

Committion (Government, Japan):

2005~2011 Council Member of Science Council (CMSC) of Japan A A &g B

2006~present Field advisor of Japan Science and Technology Agency (JST)

B BN R A S 0 RS —

2009~2013/1 Executive Member of Council for Science and Technology Policy (CSTP),
Japan N A B IS #E# R

2010~2012 External valuation member of strategic research core constitution support
project for Private university by Ministry of Eduction, Culture, Sports, Science and
Technology (MEXT), Japan

2010~present Member of National University Cooperation Evaluation Committee in
Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan
SRR mEHE REN KR HEANTHMTEZESZRR

2011/10-present  Member of Science Council (CMSC) of Japan H A&t Z B




Il. Industry-University Cooperation

1.1 Patents

1.

5

o

Preparation of intercellular lipid-mimetic substrate of skin corneum and valuation method
of rough surface by using it (Japan) Takuya Saiwaki, Takashi Oka, Yu-ichiro Mori,
Toyoko Imae, Xiaojuan Wang, Masaki Ujihara 57 J& £ & Hil e i HE 2Ll Fap K O Z
WU OFME T E (BA) iy s, b B, & HE—R8. 4 SRTE
-, Xiaojuan Wang . FCJil Bt RS G B 5, Pk N EFS S RFEF 4670089,
2010/05/07

Preparation of intercellular lipid-mimetic substrate of skin corneum and valuation method
of rough surface by using it (Japan) Takuya Saiwaki, Takashi Oka, Yu-ichiro Mori,
Toyoko Imae, Xiaojuan Wang, Masaki Ujihara 5z J& £ & Hil e i RE 2Ll Hap B O Z
ZRWTEAURN ORI E (BA) T M st [ B, A& BE—RE, AR HTET-
Xiaojuan Wang | FCJR ELR, SREUSHEE AL, FPAE NBEEEFR  FraT 4762358,
2011/01/31

B

=

Beauty regimen for repairing Rough surface (Japan) No. 2010-189300, 2010/09/02,
Takashi Oka, Takuya Saiwaki, Toyoko Imae, Yen Zhu LS &2 1E1E T 5 E R 7% (H
A) FBR2010—189 3000 FEM, Flp s, 55HIEEY. YenZhu  ££
ASttEAEn, FRIEANBEERZ  F¥BH 2010-189300, 2009/2/17

Preparation of intercellular lipid-mimetic substrate of skin corneum and valuation method
of rough surface by using it, Takuya Saiwaki, Takashi Oka, Yu-ichiro Mori, Toyoko Imae,
Xiaojuan Wang, Masaki Ujihara (EU) No. EP2372360

Preparation of intercellular lipid-mimetic substrate of skin corneum and valuation method
of rough surface by using it, Takuya Saiwaki, Takashi Oka, Yu-ichiro Mori, Toyoko Imae,
Xiaojuan Wang, Masaki Ujihara (China) No. CN102265153, 2011/10/20

Preparation of intercellular lipid-mimetic substrate of skin corneum and valuation method
of rough surface by using it, Takuya Saiwaki, Takashi Oka, Yu-ichiro Mori, Toyoko Imae,
Xiaojuan Wang, Masaki Ujihara (USA) No. US2013/0000394

fau]

1) Preparation of intercellular lipid-mimetic substrate of skin corneum and valuation method

of rough surface by using it, Takuya Saiwaki, Takashi Oka, Yu-ichiro Mori, Toyoko Imae,
Xiaojuan Wang, Masaki Ujihara (Korea)



Application Publication

1)

2)

3)

4)

METHOD FOR MAKING CARBON NANOTUBE-LOADED ELECTRODE,
CARBON NANOTUBE-LOADED ELECTRODE MADE BY THE METHOD; Toyoko
Imae, Ampornphan Siriviriyanun; United States; No. US2013/0161066 Al; Jun. 27/2013

BIOCOMPARTIPLE CONFEITO-LIKE GOLD NANOPARTICLES, METHOD FOR
MAKING THE SAME, AND THEIR BIOMEDICAL APPLICATIONS; Masaki Ujihara,
Toyoko Imae; United States; No. US2013/0164842 Al; Jun. 27/2013

—RREERIFARAKE LBV Z7E - LZTARBEZREBRRKIKE ZEEK

HIEA; SERFF  ORHESEREZINTS; METHOD FOR MAKING CARBON
NANOTUBE-LOADED ELECTRODE, CARBON NANOTUBE-LOADED
ELECTRODE MADE BY THE METHOD; (Country : Taiwan, Application Type :
Invention, Filing Date :2011/12/23, Application No. :100148355) ; Patent/Publication No.
TW 201328006 Al; July 1/2013

EYIHERIERERAR T EREDAAKEEYERRER, KRER, 5K
£~ ; BIOCOMPARTIPLE CONFEITO-LIKE GOLD NANOPARTICLES, METHOD

FOR MAKING THE SAME, AND THEIR BIOMEDICAL APPLICATIONS; (Country :
Taiwan, Application Type : Invention, Filing Date : 2011/12/21, Application No. :
100147776) ; Patent/Publication No.TW 201325614 A1; July 1/2013

Application

1

SYNTHESIS AND APPLICATION OF BIOCOMPATIBLE NANOPOROUS
HYDROXYLAPATITE; S %28 ,%F; Taiwan; Invention;

BEREDFURAZEBEEVHNERERY), SERFF ASERHERTR
75 Taiwan; Invention; 2012/11/30; 1010062

FLUORESCENT HYBRID OF DENDRIMER AND GRAPHENE OXIDE
Toyoko Imae, Ampornphan Siriviriyanun; US; Invention; 2012/11/27; 1010061

EVALUATION METHOD OF ANTI-FINGERPRINT PROPERTY AND
NON-FLUORINATED COATING MATERIALS WITH ANTI-FINGERPRINT

PROPERTY; S & ¥ « MR LK F5; Taiwan; Invention;

EVALUATION METHOD OF ANTI-FINGERPRINT PROPERTY AND
NON-FLUORINATED COATING MATERIALS WITH ANTI-FINGERPRINT
PROPERTY; Toyoko Imae, Ampornphan Siriviriyanun; US; Invention; 2013/1/10;
1010061

11.2 Industry-university program

1.

with Foxlink Co. Ltd. (2011) Collaboration research
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I11. Educational/Research Activity

111.1 PhD course students

1. Prashanta Dhoj Adhikari (fk 5% L # %) (2007.9.1~2010.7.31) Characteristics of
Functionalized Carbon Micro Coils: Immobilization of Substrates and Embedding in
Polymer Matrix

2. Kinjal Shah (b HEHELAFZERT) (2012.8.1~present)

3. Mahmoud Mohamed Mahmoud Ahmed ()i~ HEHEZAFSERT) (2013.8.1~present)

111.2 Master course students

1. =88 (L% T R) (2010.8.1~2012.7.31) Synthesis and Investigation of Clay/G4
PAMAM Dendrimer/Uranine Nano-composite Material
2. BABZE (b5 LFER) (2010.8.1~2012.7.31) Spectroscopic properties and methanol

oxidation applications of graphene oxide and its nanocomposites with Pt nanoparticles
encapsulated by PAMAM dendrimer

3. BahEl (fb% L %) (2010.8.1~2012.7.31) pH and site isolation effect on

immobilization of PAMAM dendrimer/multi-wall carbon nanotube composite material at
gold electrode for biosensor application

4. 2KE) (MEFEFEL T R) (2010.8.1~2012.7.31) Preparation of gold nanoparticle

films by using Langmuir-Blodgett technique and their application for surface enhanced
infra-red absorption spectroscopy

5. Yakub Fam ( fb& ¥ T. 2 % ) (2011.2.1~2013.1.31) Fabrication of
Hydroxyapatite-Dendrimer-Platinum Nanocomposites and Their Application

6. Dang Minh Nhut ({fb5% T#2%) (2011.2.1~2013.1.31) Surface Plasmon Resonance of
Confeito-like Gold Nanoparticles

7. R B E (fb % L %) (2011.8.1~2013.7.31) Preparation of cellulose
nanofiber/dendrimer nano-composite and its CO, adsorption ability
8. Z#® & (fb= L %) (2011.8.1~2013.7.31) The preparation of Ag-TiO,

nanocomposites



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

S0 (k% TRER) (2011.8.1~2013.7.31) Preparation of Cyclodextrin-Immobolized

Graphene Oxide and Its Biomedical Functions

Marina Popova ({b5% T.#25%) (2011.8.1~2013.7.31) Functionalization of graphene oxide
for targeted anticancer drug delivery

Mahmoud Mohamed Mahmoud Ahmed ()& H # £ 4f 28 PF) (2011.8.1~2013.7.31)
Preparation of Graphene from Graphite Using Physical and Chemical Methods

Faiza Maryani (& B £ #F 78 1) (2011.8.1~2013.7.31) Anionic Amphiphilic
Copolymer Grafted on Multi-Walled Carbon Nanotube as Drug Carrier: Drug Loaded,
Encapsulating Efficiency and Nuleus Targeting

FEF (b7 LHESR) (2012.8.1~present)
REE (b TFER) (2012.8.1~present)
=18 ({7 LFR) (2012.8.1~present)
=20 (b5 TFER) (2012.8.1~present)
EIEFE (b TRESR) (2012.8.1~present)

=HES (b5 TFR) (2012.8.1~present)

Yohan Widjaja (b5 T-#2%) (2012.8.1~present)
Julius Candrawan (1t T-#2 %) (2012.8.1~present)

HEZE (b5 TRER) (2013.8.1~present)
21005 (k% TFER) (2013.8.1~present)

FFE ((bF LFER) (2013.8.1~present)

111.3 Oral examination commission

el

ENL BB R R B R B TR R L O RZE A (2011/5/10)
E N BER BRI R EFTE £ NRZE R (2012/7)
E AR IS IR ETE + I ZE H (2013/1)
[ A R RIS BB JEATE £ Ak Z R (2013/7/8-9)



5.

E BB R TR P LR R E L NZ B (2013/7/24)

111.4 Lecture record

1.

2010/February-June, Smart Technology #EfH%, 1L LER

2. 2010/ September-2011/January, Smart Technology &R, (L5 TR
3. 2011/February-June, =B LY, (b5 TF2% co-lecture

4. 2011/September-2012/January, Physical Chemistry of Surfaces (REIYRIEE) (b TR

co-lecture

5. 2013/February-June, Advanced Science and Technology {1t T2 %

I11.5 Invited lectures for students and Scientists:

1)

2)

3)

4)

5)

6)

7)

Lecture, 2009/10/15, Chinese Academy of Sciences, Suzhou Institute of Nano-Tech and
Nano-Bionics, Suzhou, China, Dendritic Polymer: Advanced Material for
Nanotechnology

Lecture, 2009/11/4, National Taiwan University, Taipei, Dendritic Polymer: Advanced
Nanomaterial for Nanotechnology

Lecture, 2009/11/5, National Yang Ming University, Taipei, Taiwan, Nanomaterials and
Nanotechnology toward Drug Delivery Systems

Lecture, 2010/2/1, Yung Chi Paint (7KFCi&#E), Tainan, Taiwan, Analysis of Acrylic
Copolymer Using Systematical Methods Including NMR, IR, GC, GPC, Mass, and
Thermopyrolysis

Lecture for under-graduate course, 2010/5/5, Department of Chemical Engineering,
NTUST, Taipei, Taiwan,

Lecture for graduate course, 2010/6/2, department of Chemical Engineering, NTUST,
Taipei, Taiwan, What is Dendrimer? Advanced Nanomaterial for Nanotechnology

Lecture, 2010/6/10, Royal Institute of Technology (KTH), Stockholm, Sweden,
Nanotechnological Fabrication of Hierarchical Structures of Dendritic Polymers as



Advanced Materials

8) Lecture, 2010/11/25, Department of Chemistry, National Taiwan University,
Photocatalytic Activity of surface-modified TiO, and TiO, core-shell nanoparticles

9) Lecture, 2011/12/14, Dharmsinh Desai University, Nadiad, Gujarat, India, Fabrication of

hybrid architectures composed of nanoparticles towards their applications

10) Lecture, 2011/12/18, V N South Gujarat University, Surat, Gujarat, India,
Nanotechnological Fabrication of Hierarchical Architectures of Dendrimer-based
Polymers

11) Graduate Seminar, 2012/3/30, Department of Chemical Engineering, National Cheng
Kung University, Tainan, Taiwan, Recent Advances of Nanocomposites Consisting of
Smart Nanomaterials

12) Lecture, 2012/5/30, Autonomous University of Barcelona (Prof. Antony Villaverde),
Barcelona, Spain, Advanced Fabrication of Novel Nanomaterials for Biomedical
Applications

13) Lecture, 2012/7/11, Chemistry Department, Universiti Malaya (Prof. Rauzah Hashim),
Kuala Lumpur, Malaysia, Characteristics of Amphiphilic Dendritic polymers

14) Lecture, 2012/10/27-11/11, Kazakhstan National Technical University, Almaty,
Kazakhstan, lecture (14 times)

15) Lecture, 2013/3/26, Chang Gung University, Tao-Yuan, Taiwan, Smart Materials —
Hybrids of Carbon, Metal, Inorganic and Polymer Materials —

16) Lecture, 2013/5/15, International Research Center for Materials NanoArchitectonics
(MANA), National Institute for Materials Science (NIMS), Tsukuba, Japan, Recent
Advances of Nanocomposites Consisting of Organic and Inorganic Materials

111.6 Conferences (International)

1) International Conference on Hightech Materials, Indian Institute of Technology,
Kharagpur, India, 2009/2/11-13 (invited talk) Synthesis and Application of Functional
Mesoporous Silica toward Molecular Recognition

2) International Dendrimer Symposium 6, Royal Institute of Technology KTH, Stockholm,

10



3)

4)

5)

6)

7)

8)

9)

2009/6/14-18 (invited talk) How Do PAMAM Dendrimers Emit Fluorescence?

The 3™ Asian Conference on Colloid and Interface Science, Jeju island, Korea
2009/10/11-14 Asian Society of Colloid and Surface Sciences (invited talk)
Physicochemical properties of lipid-structuring mixed membrane

The Second Asian Symposium on Advanced Materials, Fudan University, Shanghai,
China 2009/10/11-14 (keynote talk, committee member) Are Dendritic Polymers
Possible to be Advanced Materials?

1% FAPS Polymer Congress, 2009/10/20-23, Nagoya Japan, Surface functionalization and
hybridization of carbon micro coils, Masaki Ujihara, Prashanta Dhoj Adhikari, and
Toyoko Imae (poster)

International Symposium on Nano Science and Technology (ISNST), Tainan,
2009/11/20-21 (invited talk) Nanotechnological Fabrication of Hierarchical Structures of
Dendritic Polymers

International Conference on Nanomaterials: Synthesis Characterization and Applications
(ICN2010), Kattayam, Kerala, India 2010/4/26-29 (invited talk) Fabrication of metal
particles with unique shapes

NanoFormulation 2010, Stockholm, Sweden, 2010/6/9-11 (invited talk) Advanced
Fabrication of Smart Nanomaterials Toward Drug Delivery Systems

The 11th Trends in Nanotechnology, Braga, Portugal, 2010/9/6-10, Fabrication of silica
hollow microcoils with mesoporous walls, Carlos Rodriguez-Abreu, Neus Vilanova,
Conxita Solans, Masaki Ujihara, Toyoko Imae, and Seiji Motojima

10) Colloids and Nanotechnologies in Industry 2010, Almaty, Kazakhstan, 2010/9/20-21

(invited talk) Fabrication of metallic nanoparticles with various shapes and their hybrids

— towards incorporation to reactors, sensors and machines —

11) 18" International Symposium on Surfactants in Solution (S1S2010), Melbourne, Australia,

2010/11/14-19 (invited talk) Damage/Recovery by Additive on Lipid Membrane as a
Mimicry of Human Stratum Corneum

12) 18™ International Symposium on Surfactants in Solution (S1S2010), Melbourne,

Australia, 2010/11/14-19 (invited talk) Successive investigation of surfactant assemblies

13) 7th International Dendrimer Symposium, Gaithersburg, Maryland, USA, 2011/6/26-7/1,

Ampornphan Siriviriyanun and Toyoko Imae, Immobilization of Dendrimers
11




Encapsulated Pt Nanoparticles on Multiwalled Carbon Nanotubes and Carbon Micro
Coils and Their Utilization to Electrochemical Bio/chemical Sensors

14) IUMRS International Conference in Asia (IUMRS-ICA) 2011, Taipei, Taiwan,
2011/9/19-22, Masaki Ujihara and Toyoko Imae, One-Pot Synthesis of Confeito-Like Au
Nanoparticles and Their Biomedical Applications

15) IUMRS International Conference in Asia (IUMRS-ICA) 2011, Taipei, Taiwan,
2011/9/19-22, Toyoko Imae and Ampornphan Siriviriyanun, Immobilization of Pt
Nanoparticles-Encapsulated Dendrimers on Multiwalled Carbon Nanotubes and Carbon
Micro Coils

16) 3rd Asian Symposium on Advanced Materials: Chemistry & Physics of Functional
Materials (ASAM-3 2011), Fukuoka, Japan, 2011/9/19-22, Toyoko Imae and Masaki
Ujihara, Fabrication and Functionalization of Confeito-like Au Nanoparticles

17) International Conference on Advanced Materials and Nanotechnology (ICAMN2011),
Kathmandu, Nepal, 2011/10/21-23 (Keynote Talk) Advanced fabrication of hybrids
consisting of carbon, organic and inorganic materials promoted by nanotechnology

18) 9™ Asian Conference on Chemical Sensors (9" ACCS2011), Taipei, Taiwan,
2011/11/14-17, Ampornphan Siriviriyanun and Toyoko Imae, Development of
Electrochemical Biosensors Consisting of Carbon Nanotube-Dendrimer -Platinum
Nanoparticle

19) 4™ Asian Conference on Colloid and Interface Science (ACCIS 2011), Tainan, Taiwan,
2011/11/23-25 (invited talk, organizing committee) Hybridization of Carbon Materials
with Metal Nanoparticles and Their Possible Applications

20) Conference in Polymer Science & Nanotechnology: Design and Structure (PSNDS-11),
Baroda, India, 2011/12/16-17 (invited talk) Advanced Architectures Consisting of
Dendritic Polymers

21) International Association of Colloid and Interface Scientists, Conference (IACIS2012),
Sendai, Japan, 2012/5/15-18 (keynote talk, organizing committee) Toyoko Imae and
Ampornphan Siriviriyanun, Modification and functionalization of electrode surfaces for
electrochemical reactions

22) International Association of Colloid and Interface Scientists, Conference (IACI1S2012),
Sendai, Japan, 2012/5/15-18, M. M. Alam, L. Pérez-Carrillo, J. Miras, S. Vilchez, C.
Solans, T. Imae, M. Ujihara, J. Esquena, Highly Porous Carbonaceous Materials obtained

12



in W/O Highly Concentrated Emulsions

23) International Association of Colloid and Interface Scientists, Conference (IAC1S2012),
Sendai, Japan, 2012/5/15-18, Kazuki Osawa, Shin-ichi Yusa, Toyoko Imae, Masaki
Ujihara, Atsushi Harada, Kanako Ochi, Kazuhiko Ishihara, Synthesis of amphiphilic
diblock copolymers with pendant dendron groups

24) NanoFormulation2012, Barcelona, Spain, 2012/5/28-6/1 (travel grant winner) Toyoko
Imae, Ujihara Masaki, Ampornphan Siriviriyanun, Therapeutic application of
nanomaterials consisting of novel components such as nanoparticle or dendrimer

25) NanoFormulation2012, Barcelona, Spain, 2012/5/28-6/1, Mohammad Mydul Alam,
Lourdes A. Pérez-Carrillo, Susana Vilchez, Jonathan Miras, Conxita Solans, Toyoko Imae,
Masaki Ujihara, Jordi Esquena, Highly Concentrated Emulsions - a Fascinating Route for
the Preparation of Carbonaceous Porous Materials

26) International Symposium on Advanced Polymeric Materials 2012 (ISAPM 2012),
Malaysia, 2012/7/20-21, (invited talk) Recent Advances of Nanocomposites Consisting
of Dendritic polymers

27)World Congress on Oleo Science (WCOS 2012), Sasebo, Japan, 2012/9/30-10/4,
(plenary talk) Role of Scientists/Engineers in Japan after March 11, 2011

28) Colloids and Nanotechnologies in Industry 2012, Almaty, Kazakhstan, 2012/10/30-31,
(invited talk) Advantages of Hybrids of Carbon materials

29) International Conference on Advances in Polymeric Materials & Nanotechnology
(PolyTech — 2012), Pune, India, 2012/12/15-17 (Invited talk, organizing committee)
Characterization and Application of Fluorescent Poly(amido amine) Dendrimers

30) International Conference on Recent Innovations in Nano-Bio-Polymer-Pharmaceutical
Technologies, Nanded, India, 2013/01/13-14 (Keynote talk) Smart Materials — carbon
materials and inorganic materials —

31) International Dendrimer Symposium (IDS8), Madrid, Spain, 2013/6/23-27 (Invited talk)
Characterization and Biomedical Application of Fluorescent Poly(amido amine)
Dendrimers

32) Smart System Mini-Conference 2013 (SmaSys mini 2013), Yonezawa, Japan, 2013/7/12
(Plenary talk) Recent Advances of Nanocomposites Consisting of organic and inorganic
materials

13



33) 5" Asian Conference on Colloid and Interface Science (ACCIS 2013) Darjeeling, India,
2013/11/20-23 (Plenary talk, organizing committee) Smart Materials — Amphiphiles
and Nanoparticles —

34) International Conference on Surface Science & nanotechnology in Biomedical,
Pharmaceutical & Engineering, Nadiad, India, 2013/12/10-12 (Plenary talk)

I11.7 Conferences (Domestic)

1) The annual meeting of Taiwan Colloid and Interface Society, National Cheng Kung
University, Tainan, Taiwan, Taiwan Colloid and Interface Society, 2009/5/21 (invited
talk) Fabrication of core-shell soft matters and their specific molecular recognition

2) CMC workshop (FF7E42) LB K78 E 4, 2009/6/24  (invited talk) #7kFE L
T?D CMC DR

3) mhyfRlime, ReA, HA 2009/9/16 2009/9/18 15 & N5 B MK £ 1f Jg D My e AT
4) FUORTLEERFFHLILE S EGEE 2 2010/2/15 (invited talk)
5) 4 BRI L ILFRISE LA 2EE 224 2010/3/5 (invited talk)

6) My FHEEES, Bk, HA 2010/5/26-28 Characteristic Reinforcement of
Functionalized CMC-embedded PVA Films

7) BARNY DN A T RFELFENIHRS - FRAGRIES U, 2012 4F 4 A 21 H
(ZEHEE) CMC 2> Lk D il 2 R Y v b DAL

8) 61 [lmm FHRFR, Mk, HA 2011/5/29-31, KiE &, FEEE—,
LR, IRFER, FHEBCL, 8 TM -, AR —Z
BOKMET > Fu 2 g mBlirE 7 v v 7 WHA KOG/ L KT TOEZH)
Synthesis of amphiphilic diblock copolymers with pendant hydrophobic dendron groups
and their association behavior in water

9) %61l EEy Falime. 4=, HA 2012/9/19-21, Toyoko Imae, Preparation of
dendrimer/graphene oxide nanohybrids and their medical applications

14



111.8 Collaboration Projects for research and education (with and without Grant)

1)

2)

3)

4)

5)

6)

7)

Organic-inorganic Hybridization Toward Functionalization of Carbon Micro Coils
MBERBHARSITE 2 ARERBERYN S KD TR ERE
Pl (Taiwan): Po-Da Hong, Co-PI (Taiwan): Toyoko Imae

PI (Spain): Conxita Solans, Institut de Quimica Avancada de Catalunya (IQAC), CSIC
CSIC/NSC Cooperative Research Project

EBEEIREE | 97WFA2500132, 1/1/2009-31/12/2010

Fabrication of Advanced Hybrid Nanomaterials toward Drug Delivery Systems
FERKEEMBNRBRENEE 2R
Pl (Taiwan): Toyoko Imae,

Pl (Spain): Conxita Solans, Institut de Quimica Avancada de Catalunya (IQAC), CSIC
CSIC/NSC “FORMOSA PROGRAM” Cooperative Research Project (CRP)

EBEEIREE - 9BWFA2500198, 1/1/2010-31/12/2012

Fabrication of Carbon Nanotube Hybrids toward Nanotechnology
RKEER Y Z iR EH KT 2 T 38
PI (Taiwan): Toyoko Imae,

Pl (India): Chivukula N. Murthy, The M. S. University of Baroda
DST/NSC Cooperative Research Project

B S5 RS : 98BWFA2500148, 1/1/2010-31/7/2012

Development of high-sensitive biosensors consisting of noble metal
nanoparticle-immobilized fibrous carbon electrodes
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V1. Research Report

V1.1 Research Targets

Our group, a “Nanoarchitecture and Nanotechnology” group, mainly focuses the target on the
advanced nanomaterials for smart technology, especially, the fabrication of functional hybrids
and composites (nanoarchitecture). The investigation is carried out using various materials
such as soft materials (amphiphiles, polymers, and dendrimers), carbon materials (fullerenes,
carbon nanotubes, carbon microcoils, graphenes and carbon nanohorns), nanoparticles (metal
and metal oxide particles) and other inorganic materials (minerals and porous materials).
Such materials can be incorporated as components in the hybrid and composite systems. The
processes are performed by means of various techniques (nanotechnologies) like binding,
adsorption, self-assembly, accumulation, lithography, etc., as well as traditional chemical
syntheses and chemical binding. Thus-prepared hybrids/composites were characterized by
means of the instrumentality of various methodologies of spectroscopy, microscopy,
thermodynamics, electrochemistry and so on. Such advanced materials can be incorporated as
components to build up systems, devices, and sensors, which are applicable to energy,
photonics, environmental and biomedical sciences. The investigations since 2009 can be
summarized in the following titles.

1. Anomalous luminescence property of dendritic polymers: Fundamental and
biomedical application

2. Metal particles with unique shapes: Fabrication and biomedical application

3. Hierarchy structures of functional components on carbon materials: Construction
and applications to energy/environmental/biomedical sciences

4. Biocompatible porous materials: Synthesis and application to environmental
science

5. Eco-friendly cellulose firms: preparation and their functionalities

V1.2 Representative researches

Visual Observation and Bioimaging Application of Fluorescent Poly(amido amine)
Dendrimers: Since we have discovered the emission of blue fluorescence from poly(amido
amine) (PAMAM) dendrimers, we characterized such Iluminescence. Especially, the
visualization of fluorescent dendrimers is possible and indispensable for the utilization as an
imaging agent. When an avidin molecule was labeled with these fluorescent dendrimers, it
was confirmed by the observation of fluorescent dendrimers that avidin-bound fluorescent
dendrimers interact selectively with biotins immobilized on the patterned substrates.
(Govindachetty Saravanan, Kenji Daigo, Toyoko Imae, and Takao Hamakubo, Colloids and
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Surfaces B: Biointerfaces, 2011, 83 58-60.) On the other hand, the gene delivery and
transfection toward rat C6 glioma cell lines were successfully evaluated by the blue

fluorescence of PAMAM dendrimer. The fluorescent dendrimer revealed the lower vitro
cytotoxicity toward C6 cells. The cellular uptake behavior could be directly analyzed by
fluorescence microscopy and flow cytometry, without additional fluorescence labeling. Our
preliminary results clearly indicated that fluorescent PAMAM dendrimers show the promise
as gene/drug vehicles that can achieve delivery, transfection, and bioimaging at the same time.
(YYa-Ju Tsai, Chao-Chin Hu, CHih-Chien Chu, and Toyoko Imae, Biomacromolecules, 2011,
12, 4283-4290.) This phenomenon is now applied to drug delivery systems.
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Chemical- and Bio-modulation of Gold Nanoparticles, Their Plasmonic Properties and
Development of Solution-based Nano-plasmonic Sensing Technique: Plasmonic property
of metal particles is worthy of remarks because of its unique physical phenomenon and
valuable applications. Gold nanostructures with “confeito-like shape” have been synthesized
by a solution-phase galvanic reaction or in a solution including fruit juice. An
ultraviolet-visible absorption spectrum showed surface plasmon bands at 320 to 530 nm and a
broad absorption band from 650 nm to near-infrared region. These nanostructures constitute
an active substrate material for the surface-enhanced Raman scattering spectroscopy. (Jadab
Sharma, Yian Tai, and Toyoko Imae, Chemistry - an Asian Jurnal, 2010, 5, 70-73.)
Meanwhile, we have successfully demonstrated the novel sensing technique for monitoring
the variation of solution concentrations and measuring the effective dielectric constant in a
medium by means of an ultra-small and label-free nanosensor, the mechanism of which is
based on the localized surface plasmon resonance of gold nanorods. This promising sensing
and analytical technique can be easily used for investigating the nano-scale variations of
mixing or reaction process in a micro/nanofluidic channel or the biological interaction in the
cytoplasm of the cell. (Fu Han Ho, Yung-Han Wu, Masaki Ujihara and Toyoko Imae, Analyst,
2012, 137, 2545-2548.) Biocompatible confeito-like nanoparticles are also intended to be
synthesized and applied on the phototherapy through use of plasmonic property.
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Advantages of Immobilization of Pt Nanoparticles Protected by Dendrimers on
Multiwalled Carbon Nanotubes: Development of highly effective sensing systems is a
universal desire owing to their worth. Pt nanoparticles (PtNPs) were synthesized in the
presence of a poly(amido amine) (PAMAM) dendrimer as a stabilizer. Subsequently, PtNPs
protected by dendrimers (DENPtNPs) were covalently immobilized on multiwalled carbon
nanotubes (MWCNTSs). PtNPs on MWCNTSs dispersed with same aspect as the dispersion of
DENPtNPs in water. Remarkable advantage is apparent from the enhanced electrochemical
behavior of CNT/DENPtNPs loaded on the gold electrode. PtNPs promoted the electron
transfer of MWCNTSs and dendrimers contributed to uptake of redox materials, indicating the
possible application of these hybrids as electrochemical sensing systems. (Ampornphan
Siriviriyanun and Toyoko Imae, Phys. Chem. Chem. Phys., 2012, 14, 10622-10630.)
Effective electrochemical detection of methanol oxidation has been confirmed using
electrodes with dendrimer-protected platinum nanoparticles and carbon nanotubes.
(Ampornphan_Siriviriyanun and Toyoko Imae, Phys. Chem. Chem. Phys., 2013, 15,

4921-4929). These electrodes are going to be applied for detecting contaminant pollutants
and biological reactions.

Fabrication and Characterization of Dendrimer-Functionalized Mesoporous
Hydroxyapatite: Since the first report of porous silica, the synthesis of porous materials is
developed using various precursors. A successful synthesis of mesostructured hydroxyapatite
(HAp) using poly(amido amine) (PAMAM) dendrimer porogens has been reported. The
formation of a single-phase crystal in synthesized HAp particles was revealed. The formation
of the mesostructural nature of HAp was proven with a specific surface area (56-63 m?/g)
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and a certain pore size (4.7-5.5 nm). In addition, on the surface modification of mesoporous
HAp particles using PAMAM dendrimer, the coating thickness corresponded to at least a
double layer of dendrimer at pH 9 or higher, but it decreased sharply with decreasing pH
below 9, indicating the strong non-electrostatic interaction of nonionic dendrimer with HAp.
(Nabakumar Pramanik, and Toyoko Imae, Lngmuir, 2012, 28, 14018—14027.) The research is
expanded to functionalize these mesoporous HAp and apply to an appropriate chemical
reaction. The developed dendrimer-functionalized mesoporous hydroxyapatites may also be
applicable in biocomposite material and/or bone tissue engineering.

Pt-doped Pt-doped Pt-doped dendrimer- HAp with
d i ;pe dendrimer-PO, calcium phosphate Pt-doped dendrimer
endrmer cluster cluster porogen
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Renewable catalyst with Cu nanoparticles embedded into cellulose nano-fiber film: The
utilization of co-friendly resources is the main issues which humans must consider in current
situation, because we are losing natural resources so fast and bringing on environmental
breakdown by necessity. A catalytic system was designed with nano-composites of Cu
nanoparticles and cellulose nano-fiber (CNF). The uptake of active Cu nanoparticles into a
CNF film was successfully achieved. The Cu-loaded CNF film showed the high catalytic
activity towards the reduction of 4-nitrophenol, meanwhile the Cu-free CNF film had almost
no-catalytic activity. The film was easily recycled, and its catalytic activity did not decrease
significantly up to at least 10 cycles of the reaction. It was suggested that the Cu
nanoparticles embedded in the CNF film efficiently promoted the catalytic reaction._Thus,
this novel concept demonstrates its possibility to prepare the eco-friendly film-type catalytic
system with a good selectivity. (Ramaraju Bendi and Toyoko Imae, RSC Advances, in press)

The Green chemistry described above must be promoted in a positive way.

NaOOC

O NaOOC \ NaOOC
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VII. Summary

| started my group together with three members (an assistant professor, a postdoctoral
fellow and a PhD student) in Taiwan Tec in April, 2009. The setting-up of the laboratory in
TR102 was taken more than a half years. Although there were no students from Graduate
Institute of engineering (name-changed to Graduate Institute of Applied Science and
Technology), the first master course students joined on September, 2010, from Department of
Chemical Engineering, where | was called on as a joint professors since 2010. Therefore, |
would say that my academic research period was practically for three years since September
in 2010.

Research was focused on the fabrication, functionalization and hybridization of
advanced materials and finally their appropriate applications. As an extension of my main
research field before Taiwan Tec, fundamental research of dendritic polymers was the first
targeted subject. Since we already discovered the unique photoluminescent property of
poly(amido amine) (PAMAM) Dendrimer (2004), we paid attention to the biomedical
application of this property as well as the clarification of the mechanism of this phenomenon.
The visualization of fluorescence was successfully verified, and the function of dendrimer as
a gene vector was visually proved. The unique photoluminescent phenomenon of PAMAM
denderimer have been brought to the knowledge of many scientists, and the relating
researches are spreading in the world.

The fabrication of nanoparticles consisting of metal and metal compound was also one
of targeted subjects in our group since 2005. Especially, confeito-like gold nanoparticles,
which we succeeded in a pioneer synthesis in Taiwan Tec, have unique plasmon absorption at
near-IR region and this property should be useful for phototherapy and energy enhancement.
In fact we have proved the phototherapeutic property of these nanoparticles. The energy
enhancement by confeito-like gold nanoparticles is the forthcoming subject. The researches
relating to confeito-like gold nanoparticles are exclusively carried out only in our group at the
moment. Metal oxides, which possess the effective photocatalytic property, are synthesized
from different metal precursors in our group. It is becoming apparent that the enhancement of
their catalytic properties can become effective by hybridizing with other components like
dendritic polymers, metal particles and carbon materials. This enhancement effect directly
reflects to the effect of solar cell systems, when the hybrids are built in. Therefore, we should
be searching more effective hybrid systems.

Materials, which | get started in Taiwan Tec, are carbon materials. Carbon microcoils
was denoted by a pioneering professor and assigned as materials for the investigation of the
first PhD student in Taiwan Tec. The accomplished subjects relating to carbon microcoils are
“surface functionalization of carbon micro coils, their selective immobilization on substrates,

embedding in polymer matrix and fabrication of composite with polyaniline”. Dendritic

26



polymers are valuable as a mediator among heterogeneous materials, especially,
non-functional carbon, metal and mineral materials, to fabricate their hybrids and composites.
We come along the synthesis of metal/metal oxide nanoparticle-loaded carbon nanotubes.
This hybrid is immobilized on electrode and supplied for electrochemical detection of
reactions such as methanol oxidation and inhibitor/biological reaction.

We treat graphene and grapheme oxide since 2010 and examine their fundamental
properties, functionalization and hybridization. We successfully prepare water-dispersible
graphene oxide by stabilizing with dendrimer. Drug delivery system consisting of vehicle of
graphene oxide can load enough number of drugs. We also develop the new method for the
exfoliation of graphene from graphite. Since last year, we started the investigation of carbon
nanohorn which was first developed on 1998. We already obtain the advantage of this
material in comparison with graphene oxide. Since the investigation relating to
graphene/graphene oxide and carbon nanohorn exponentially increases within a couple of
years, | am also throwing human power in subjects relating to these materials.

We must keep echo-friendly science in mind, because resources do not exist
exhaustlessly on/in earth and the environmental destruction is serious. Therefore, we must
consider using exhaustless or renewable materials and targeting environmental recovery.
Thus, in an effort for green chemistry, we should select eco-friendly materials and aim the
environmental low-load science. The first target is mesoporous hydroxyapatite prepared by
means of micelle and dendrimer porogen. This is the first report of the synthesis of
hydoxyapatite with mesopores at the mild reaction condition from cheap raw materials. Since
hydroxyapatite is a main component of bone, these biocompatible mesoporous materials are
expected new development on the bone-reproduction science. Clays are very popular
minerals but their characters and functionalities depend on the components of clays. We
recently synthesized the hybrid materials consisting of clays and dendrimers. The behaviour
on CO; gas adsorption was different among clays. We are exploring the possibility to use
these materials as selective gas adsorption materials.

Cellulose is also an echo-friendly material, because it is easy reproducible by growing
plants. We preferably start the utilization of this material as a component of hybrid materials
from two year ago. Following to the previous report, we can prepare nanofibers and their
transparent films. However, our improvement is the loading of functional species or
molecules on the films. When the catalyst is loaded on the films, the catalytic efficiency was
good enough and this catalytic paper is convenient to separate from the reaction solution and
reuse.

As | described above, my major researches are concentrated in a “Nanoarchitecture and
Nanotechnology” and “Advanced Nanomaterials for Smart Technology”, but the research
field is extending even to applied sciences in energy, photonics, environmental and
biomedical fields beyond basic science. In consequence of energetic efforts of group

27



members, our group could publish patents (in Taiwan and USA), peer-reviewed journal
articles and book chapter articles and edit a book of ‘Neutrons in Soft Matter’ in 2011. As a
result, our excellent research works are attached a high value among scientists in the
associated research society all over the world, | was allowed to distribute our researches to
the world as invited lecturers in international conferences/symposiums, and finally I has been
the recipient of some awards. | also contributed to the academic advancement as typified by
an editorial advisory board of scientific journals and an advisory committee of international
conferences/symposiums. My political activity beside academic one should also be noticed. |
was an executive member of Council for Science and Technology Policy in Japan till this
January 5th, but I still have a position of a member of Science Council of Japan and so on. |
am also expected the activity as a committee member of a Woman in Engineering and
Technology (WIE) Division in World Federation of Engineering Organization (WFEQ).

The accomplishment of scientific researches, of course, is greatly indebted to members
in my group but it was largely attributed to the collaboration with scientists around the world.
The investigation with a central focus on carbon materials was accelerated by collaboration
with Indian group of The Maharaja Sayajirao University of Baroda. The approach to
environmental issues like the development of sensing systems was came out from the
collaborations with Japanese groups in Okayama University of Science and Technology,
Shimane University and Hyogo University. Noteworthy collaboration with Spanish group in
Institute for Advanced Chemistry of Catalonia (IQAC-CSIC), CIBER en Bioingenieria,
Biomateriales y Nanomedicina (CIBER-BBN) brought us the remarkable evolution in
biomedical researches. Our biomedical investigation will be further deepened by the
collaboration with Malaysian group, with whom we are going to sign the collaborative
research agreement (MOA). Incidentally, | will contribute to the relevant university
(University of Malaya) as a Visiting Professor under Academic Icon to the Department of
Pharmacology, Faculty of Medicine. I am also going on-line another biomedical collaboration
with professors in Tokyo University of Science, since my position as a visiting professor in
Faculty of Pharmaceutical Sciences started from this year.

As an educational activity, one PhD students and 12 master course students graduated
from our group till now and 2 PhD students and 11 master course students are educated in our
group in the coming semester. I give a class entitled “Smart Technology” or “Advanced
Science and Technology”, where I introduce hot science and technology, which were most
recently developed. The lectures were delivered even other universities and institutes in and
out of Taiwan. Oral examination commission in Taiwan Tec and reviewing boards for the
degree of doctor of philosophy and faculty position from foreign universities were also
assigned me.
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V111, Expected Future Plan

Human being recognizes that the orientation of science in the 21% century should be
“science for human”, since the whole world confronts inevitable subjects relating to safe,
secure, and healthy human life. On the other hand, in the second half of 20" century,
nanotechnology and nanomaterials strikingly developed with deepening of science. Therefore,
at present, those are key technology and materials, which overstride all sectional sciences.
Thus we focus on the advanced nanotechnology and smart nanomaterials participating in and
finding vent for the “science for human” and have to care for the strong correlation among
them at the global view.

First we target “life science”, because human population is exactly becoming an aging
society and in the meanwhile there are many people who are forced unhealthy life in poverty
society. In detail, we will develop our research in drug delivery systems and photo thermal
therapy. Although we already started such investigation, it will be hastened by means of the
collaboration with Department of Pharmacology, University of Malaya, Malaysia and Tokyo
University of Science, Japan. We must complete, at least, carbon-based drug delivery systems
and phototherapy-applicable non-spherical gold nanoparticles.

Pollutants have adverse effects on human health and environment, and their generation
must be prevented, detected and deduced. Especially, CO,is a typical greenhouse effect gas
and a causal agent of global warming. In order to remove pollutant gases including CO,, we
will develop the advanced filters, which selectively adsorb pollutant gases. Then the filter
must equip with the functionality to self-decompose pollutants. We accomplish “the pollutant
gas self-treatment membrane”. Sick house/building syndrome is also serious for residents,
especially, for children with atopic hypersensitivity. We begin the development of the wall
materials, which have the functions to decompose sick-house gases (ex. formaldehyde).

In the past years, there is growing interest in renewable Energy generations, which are
alternative of biofuel and atomic energy. Especially, the development of materials with high
efficiency on solar cells and fuel cells is especially growing concern. The hybrid materials,
which we have developed so far, are available as materials for such cells, and we will target
our investigation to such directions. To be specific, the hybrids consisting of metal oxide +
carbon material or metal oxide + organic sensitizer are valuable to solar cells and the hybrids
of Pt-embedded minerals or carbon materials are utilizable for fuel cells.

Energy Science

Green science Life science

Generation of energy

Low-carbon
Natural resource

Storage of energy Precaution
Inspection
Therapy

care

Saving of energy
Pollution
Waste
biodiversity

Nanomaterials

Nanoparticles
Carbon materials
Mesoporous materials
Soft materials
Their hybrids/composites
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