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•• Speakers are asked to address the following questions:Speakers are asked to address the following questions:

— What lessons can US regulators learn from 
regulation of NT in other countries?

— What policies support cooperative research 
internationally?

— What policies support product development and 
regulation internationally?

The organizer's design of this sessionThe organizer's design of this session



Outline of the Talk

1. Nanomedicine:  multi-challenges 

2. Nanosafety and Policy: 
The Roadmap and the solutions



12 Big Challenges in Cancer Nanotechnology
Challenge 1. To make nanoparticle carriers easily get to a 

right place of the body (like tumor site), and 
to control a right release of nanoparticles

Challenge 2. To utilize nanoparticles directly as cancer 
medicine (simpler system, more efficient,
easier control, lower toxic, smaller size, ……)

Challenge 3. To use nanoparticles enhancing performance 
of clinic medicines

Challenge 4. To develop multifunctional therapeutics

Challenge 5. To track and quantify nanoparticles in a 
specific organ of the body

Challenge 6. To prevent from nonspecific protein adsorption
of nanoparticle, and then aggregation in vivo



Challenge 7. To escape from nanoparticle uptake and retention by
RES (reticuloendothelial system like liver and spleen)

Challenge 8. To understand explicitly how nanoparticle works   
in vivo, and identify metabolism products of NPs

Challenge 9. To develop personalized treatment for cancer patients

Challenge 10. To establish systematically knowledge framework  
for nanotoxicology to understand the long-term fate…

Challenge 11. To communicate with the public with respect to the
safety/ethical concerns, and the tends to misconceive,
magnify risk of NT (Nanomedicine)

Challenge 12. To develop standardization, regulatory framework, and
policy to facilitate governance and approval (FDA), 
and sustainable development

12 Big Challenges in Cancer Nanotechnology (Cont.)



Today, we mainly focus on challenges related with 
Challenges 10, 11 and 12  

Challenge 10. To establish systematically knowledge framework  
for nanotoxicology, 

Challenge 11. To communicate with the public with respect to the
safety/ethical concerns, and the tend to misconceive/magnify 
risk of NT (Nanomedicine)

Challenge 12. To develop standardization, regulatory framework, and
policy to facilitate governance and approval (FDA), 
and sustainable development



Challenge 10.
Systematically knowledge framework for  nanotoxicology, 

— The bases for safety standardization, risk 
assessment and governance regulations
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• Mass concentration;
• Reactivity;
• Stability; 
• Solubility; 
• Morphology; 

(crystalline or amorphous); 

• Physical form;
(solid, aerosol, 
suspension, etc.);

• Purity / impurities;

Chemical composition, Dose, Exposure routeBulk 
material

The multifactors & complexity 
in risk evaluation of nanoscale materials 

N
anom

aterials

•Quantum effects; 
•Nanostructure/shape; 
•Particles concentration; 
•Particle number; 
•Particle size/distribution; 
•Aggregation/agglomeration; 
•Surface chemistry; 
•Surface adsorption;
•Surface Charge;
•Self-assembly;
•……



It needs Systematic Knowledge Framework for NanotoxicologyIt needs Systematic Knowledge Framework for NanotoxicologyIt needs Systematic Knowledge Framework for Nanotoxicology
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From 2002-2010, we have explored some key factors that 

can dominate nanotoxicitynanotoxicity
1.  Dose-response relationship;
2.  Aggregation-response relationship;
3.  Nanosize-response relationship;
4.  Nanostructure-response relationship;
5.  Age-sensitive nanotoxicity; 
6.  The way to regulate/eliminate nanotoxicity;
7.  Methodology: quantify nanoparticles in vivo;

Efforts have been making to build
Systematic Knowledge Framework for Nanotoxicology

Efforts have been making to build
Systematic Knowledge Framework for NanotoxicologySystematic Knowledge Framework for Nanotoxicology



@  some journal papers for Nanotoxicology studies
1. Toxicological Sciences, 107: 342-351, 2009.
2. Toxicological Sciences, 103, 354-361, 2008. 
3. Toxicology Letters, 183, 72-80, 2008.
4. Toxicology Letters, 175, 102-110, 2007.  
5. Toxicology Letters, 170: 94-96, 2007. 
6. Toxicology Letters, 168: 176-185, 2007. 
7. Toxicology Letters, 165, 112-120, 2006.
8. Toxicology Letters, 163, 109-120, 2006. 
9. Toxicology Letters, 161, 115-123, 2006. 
10.  Toxicology, 247, 102-111, 2008.
11. Toxicology, 254, 82- 90, 2008. 
12.  Environmental Science & Technology, 39, 1378-1383, 2005.
13.  Environmental Science & Technology, 42, 8985-8992, 2008.
14. Toxicology and Applied Pharmacology, 230, 364-371, 2008. 
15.  Nature Nanotechnology, 3, 191-192, 2008.
16. Nano Letters, 9(4), 1386-1394, 2009.
17.  Nano Letters, 5(10), 2050-2057, 2005, 
18. Nanotoxicology 3(1), 1-5, 2008, 
19.  Nanotechnology 19, 145102 (12pp), 2008.
20. Nanotechnology 20: 225103 (9pp), 2009, 
21. Nanotechnology 20,415102 (10pp), 2009,   ……

From 2002-2010, 
about 60 papers for 
nanotoxicology, from
CAS Nanosafety Lab



2005, 4th quarter, 1 paper in Top 25, Ranking: 20,
2006, 1st quarter, 2 paper in Top 25, Ranking: 8, 14,
2006, 2nd quarter, 1 paper in Top 25, Ranking: 3, 
2006, 3rd quarter, 1 paper in Top 25, Ranking: 3, 
2006, 4th quarter, 2 paper in Top 25, Ranking: 5, 12, 
2007, 1st quarter, 2 paper in Top 25, Ranking: 3, 23,
2007, 2nd quarter, 2 paper in Top 25, Ranking: 5, 12, 
2007, 3rd quarter, 2 paper in Top 25, Ranking: 8, 18,
2007, 4th quarter, 3 paper in Top 25, Ranking: 10, 15, 22,
2008, 1st quarter, 3 paper in Top 25, Ranking: 13, 14, 15,
2008, 2nd quarter, 4 paper in Top 25, Ranking: 12, 18, 20, 21,
2008, 3rd quarter, 2 paper in Top 25, Ranking: 5, 8,
2008, 4th quarter, 2 paper in Top 25, Ranking: 6, 10,
2009, 1st quarter, 2 paper in Top 25, Ranking: 19, 20,
2009, 3rd quarter, 2 paper in Top 25, Ranking: 15, 24,
2009, 4th quarter, 2 paper in Top 25, Ranking: 21, 22,

CAS Nanosafety Lab: The nanotoxicology papers ranked at 
“Top 25 hottest papers” of toxicology field (Data from Science Direct  Website)

CAS Nanosafety Lab: The nanotoxicology papers ranked at CAS Nanosafety Lab: The nanotoxicology papers ranked at 
““Top 25 hottest papersTop 25 hottest papers”” of toxicology field of toxicology field (Data(Data fromfrom Science Direct  Website)Science Direct  Website)



ISBN:1-58883-088-8

Nanotoxicology
Yuliang Zhao
S.H. Nalwa edited 

American Scientific Publishers
California, LA, USA, 2007

Efforts have been making to build
Systematic Knowledge Framework for Nanotoxicology

Efforts have been making to build
Systematic Knowledge Framework for NanotoxicologySystematic Knowledge Framework for Nanotoxicology



10 Volumes
Nanosafety SeriesNanosafety Series
Yuliang Zhao, edited

Science Press, 
Beijing, China, 
2009, &  2010

1。Nanotoxicology: The Basic Knowledge  
for  Safe Uses of Nanomaterials

2. Safe Uses of Nanomedicine
3. Safe Use of Fullerene Nanomaterials
4. Safe Uses of Carbon Nanotube Materials
5. Safe Uses of  TiO2 Nanomaterials
6. Safe Uses of SiO2 & ZnO Nanomaterials
7. Safe Uses of Iron Oxide Nanomaterials
8. Safe Uses of Metal Nanomaterials
9. Safe Uses of Apatite Nanomaterials
10. Methodology for Nanotoxicology 



What's the implication? 



• In fact, scientists have gained and known much more knowledge 
about toxicological effects of nanomaterials than that being 
conceived by the public

 the progress in nanotoxicology field is not really aware of and 
known by the public, governance/admin organizations, and 
even by the nanotechnology community. 

 Need translation study from basic research findings to 
applications in safety evaluation

“Information Asymmetry”
associated with safety issues of NTassociated with safety issues of NT



Challenge 11.
To communicate with the public with respect to the
safety/ethical concerns, and the tend to misconceive, 
magnify the risk of nanotechnology ( Nanomedicine)

Nanosafety is not a pure nature scientific issue only: 
more importantly, it is an esthetical and politic question. 

“The public is deeply concerning about the direction our society is moving and 
the technological development that goes on”. (K. David & P. Thompson, 2008)



“nano-hazard” symbols 
proposed by ETC



Public Debated 
on Nanotechnology

“Asym
m

etric Inform
ation”

Associated with 

Associated with 

nanosafety issues

nanosafety issues



北京朝阳医院：喷涂纳米产品的车间工人死亡事件北京朝阳医院：喷涂纳米产品的车间工人死亡事件

200 nm

200 nm

500 nm

Accident Accident 

喷涂含TiO2纳米颗粒涂料
的（18-47岁）工人死亡！

coating mixture of coating mixture of polyacrylicpolyacrylic esterester



Nature
Science
Nature  Materials
Nature Nanotech
ACS, RSC
……



May, 19, 2010
TOWARDS A STRATEGIC NANOTECHNOLOGY ACTION PLAN 2010TOWARDS A STRATEGIC NANOTECHNOLOGY ACTION PLAN 2010--2015 2015 



1. International Dialogue on Responsible Development of Nanotech.
2. UNEP: Expert Group for Environmental Health and Nanotech.

Brussels

Washington DC Paris
UNEP/SCOPE

Tokyo



On the other hand, we need more information & On the other hand, we need more information & 
dialogue with the public, to increase the public dialogue with the public, to increase the public 

awareness and understandingawareness and understanding…………

On one hand, the governance agencies need urgently to 
develop the riskrisk--regulatory framework and proceduresregulatory framework and procedures.

Lack of risk assessment procedure, lack of the safety 
evaluation method, lack of regulations, etc., they are 
becoming most important reasons leading to the public most important reasons leading to the public 
to misconceive, magnify the risk of nanotechnologyto misconceive, magnify the risk of nanotechnology

“Fear of the Unknown” !!



Challenge 12.
Standardization, regulatory framework, 

and policy to facilitate governance, approval 
(e.g., FDA), and sustainable development.

The standardization and regulation/governance 
can be powerful forces in promotion of public acceptance 

with respect to nanomedicine.



Lack of Confidence in regulatory system associated with Nanomedicine 

An Example 
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PNAS, 107, 7449, 2010
Nano Letters, 4 (10), 1050, 2005
Advance Materials, 18,1458, 2006
Advance Materials, 20, 2008
Biomaterials, 30, 611, 2009;  
Biomaterials, 30, 3934, 2009. 
ACS Nano, 3(11), 3358-3368, 2009. 
ACS Nano, 4(2), 1178-1186, 2010. 
ACS Nano, 4(5), 2773-2783, 2010. 
J. Phys. Chem. B 109(18), 87795, 2005.
J. Phys. Chem. B 111(41), 11929, 2007 
J. Phys. Chem. B 111(39), 6344, 2007, 
Biochemical  Pharmacology, 71(6), 872, 2006. 
Molecular Pharmacology, 74(4), 1132, 2008.
Current Drug Metabolism, 9(10), 697, 2008. 
……

Though a huge amount 
of data, but when you 
are going to apply for 
approval for clinical 
trials, ……

High Efficacy & High Efficacy & 
Low Toxic Low Toxic 
Chemotherapeutics Chemotherapeutics 
with NPs with NPs 

Lack of confidence 
in the regulatory 
system associated 
with NT !

Lack of Confidence in regulatory system



Newly 
Emerging 

Risk

Nanosafety 

Culture

Nano
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Nanotoxicology 
Knowledge

Transfer to Medical 
Industry

-Training, 
-Education……

Safety Evaluation
& Governance

Competitiveness 
& Industry growth
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Safe/green Nanomedicine

-Less Accident at w
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-Less Accident in
 patients
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Sustainable 
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Know how to reduce toxicity 
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A Strategic Action and its Implementation 
—— China's Experiences



China established Key Lab for Nanosafety Study



Opening CeremonyOpening Ceremony
of joint Lab for of joint Lab for 
Nanosafety in 2004Nanosafety in 2004CAS 

leader 

NSFC  
leader 

MOST  leader 

IHEP leader 

Opening Ceremony
of CAS Key Lab for 
Nanosafety in 2008



17692312035207041650Next 5
years

1268726193383928292009 

Total
student

Students
from Univ.

Master
student

PhD
student

PostdocTotal 
staff

Admini-
stration

Techni-
cian

Resear-
chers Total

Posdoc, Students, etcStaff

Directors: Prof. Yuliang Zhao
Co-director: Prof. Chen Wang 

Directors: Prof. Yuliang Zhao
Co-director: Prof. Chen Wang 

Staff at the CAS Key Lab for NanosafetyStaff at the CAS Key Lab for NanosafetyStaff at the CAS Key Lab for Nanosafety



Mission of CAS Nanosafety Lab

3. Recommendation of Regulatory Frameworks to government
— Draft out Regulatory Frameworks for research & industrial  activities on NT

5. Safety Assessment for Nano-industries  (enterprise)
— Develop Assessment method, procedure, identify toxicity class of nanomaterials……

2. Hazards to Humans & the Environment
— The biological effects/safety issues, such as recognization, identification &

quantification of hazards resulting from exposure to manufactured nanomaterials, &
— Behaviors of nanoparticles in air, water, other parts of the environment   

(including foods, and nanodrugs) and their health impacts.
— Accumulating experimental data on nanotoxicology and Nano-ecology database：

4. International Collaboration /linkage
— (Mutual recognization, Market admittance)

1. Particle properties; Methodology, Metrology



CAS Key Lab for NanoCAS Key Lab for Nanosafetysafety

• Department of Chemical Biology, Peking University
• Medical School of Peking Univ.
• Chinese Academy of Medical Sciences
• Key Lab of Molecular Nanostructure & Nanotechnology, CAS
• Nan Jing University
• Shanghai Institute of Applied Physics, CAS
• Institute of Biological Physics, CAS 
• State Key Lab. for Nuclear Magnetic Resonance and 

Atomic and Molecular Physics, CAS 
• Shanghai University

…….. 16 Institutions/Universities16 Institutions/Universities

Network for nanosafety study in China



Funding for Environment, Health and Safety Research in China

NSFC Basic research: environmental effects of nanoparticles; nanoparticles in air; 
water purification; nanoscale processes in the environment; Nanomedicine

MoE

Physicochemical characteristics & toxicological properties of nanomaterials; 
computational model that will predict toxic, salutary and biocompatible effects 
based on nanostructured features;

Toxicology of manufactured nanomaterials; Fate, transport, & transformation in 
human body; Human exposure and bioavailability;
Transport & transformation of nanoparticles in the environment, exposure & risk 
analysis; Nanomedicine;

CAS Physicochemical characteristics; Developing measurement tools, tests, and 
analytical methods ; Nanomaterials in the body, cell cultures, animal experiments, 
and laboratory use for diagnostic and research tools; Nanomedicine;

MOST

Potential toxicity of nanomaterials, Transport & transformation of nanoparticles in 
the environment, exposure & risk analysis; Health effects; Nanomedicine;

NCNST

MoH Toxicology of manufactured nanomaterials in working place; Nanomedicine;



Efforts to reduce
“Information Asymmetry”

and its “side-effects“ on sustainable 
NT ——China's experiences. 



To collect ideas from the public: 
— their consideration of benefits of nanotechnologies in medical fields 

and consideration of ethical implications try to answer the questions

Publicize the Information on 
— the research programmes, or strategies designed to address human

health and/ or environmental safety aspects of nanomaterials
— any developments related to good practice documents
— the newly scientific understanding on EHS issues 
— any risk assessment decisions
— the activities in NANO regulatory developments on health and 

environmental safety aspects of manufactured nanomaterials, 
Including nanomedicines, for example, recommendations, or 
discussions related to adapting existing regulatory systems or 
the drafting of laws/ regulations/ guidance

Encourage & help the public's awareness & understandingEncourage & help the public's awareness & understanding

To reduce “Information Asymmetry”
and its “side-effects“ on sustainable NT. 



1. Efforts to educate the public: High School Students1. Efforts to educate the public: High School Students

NCNST and other research laboratory in CAS have OPEN DAY 
program for public, specially for university students, 

secondary school and primary school students. 

Facilitate public understanding and education to young people



2. Efforts to Educate Graduate Students2. Efforts to educate the public: Graduate students

Nanosafety Summer Classes at Universities: 

Tsinghua Univ.,  Peking Univ., 
Beijing Industry Univ.,  GUCAS, NCNST, ……



10 Volumes
Nanosafety SeriesNanosafety Series
Yuliang Zhao, edited

Science Press, 
Beijing, China, 
2009, &  2010

1. Nanotoxicology: The Basic Knowledge  
for  Safe Uses of Nanomaterials

2. Safe Use of Nanomedicine
3. Safe Use of Fullerene Nanomaterials
4. Safe Use of Carbon Nanotube Materials
5. Safe Use of  TiO2 Nanomaterials
6. Safe Use of SiO2 & ZnO Nanomaterials
7. Safe Use of Iron Oxide Nanomaterials
8. Safe Use of Metal Nanomaterials
9. Safe Use of Apatite Nanomaterials
10. Methodology for Nanotoxicology 

3. Efforts to educate the public:
Systematize nanosafety knowledge to industry people

3. Efforts to educate the public:
Systematize nanosafety knowledge to industry people



National Library for Natural Sciences 
(CAS Library)

• Edit and publish documents for nanosafety 
issues quarterly. 

• They are distributed to other libraries, 
governance organizations, related leaders, 
related laboratories.  



4. Efforts to translate the nanosafety knowledge to Nano people4. Efforts to translate the nanosafety knowledge to Nano people
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National Nanosafety ConferenceNational Nanosafety Conference



5. Efforts to translate nanosafety knowledge to Medical People5. Efforts to translate nanosafety knowledge to Medical People

In 2008, Establish 
“Research Center for 
Cancer Nanotechnology”
with Tianjin Cancer Hospital

InIn 2008, Establish 2008, Establish 
““Research Center for Research Center for 
Cancer NanotechnologyCancer Nanotechnology””
with Tianjin Cancer Hospitalwith Tianjin Cancer Hospital

Chinese Academy of Sciences 
&  Tianjin Cancer Hospital



It is also important to build It is also important to build a rationala rational Nanosafety Culture

1) Cigarette 
2) Asbestos 
3) Mobil phone radiation 
4) Genetically modified food 
5) Electricity
6) Nuclear power (subjectively, emotionally, false risk perceptions )

Of cause, we should firstly study the hazard of Of cause, we should firstly study the hazard of 
nanoparticles, and know how to deal with them safely. nanoparticles, and know how to deal with them safely. 
However, the current resource/investment for scientific However, the current resource/investment for scientific 

investigation of investigation of nanotoxicologynanotoxicology is quite limited.is quite limited.

What we can learn from many examples in our daily life: 

The public attitude to 



Need Global Harmonization/Collaboration
for Nanosafety & Policy



— to establish a global exchange platform: allowing all members to 
share their experiences and preoccupations with respect to nanosafety, 

and to identify opportunity for future co-operation & co-ordination. 
— to establish the road map for nanosafety issues, 
— to address the latest knowledge and research in order to find ways to   

collaborate and work together with the public to provide the best 
possible communication and information exchanges with the public, 

— to establish practical strategies for policies of managing the risks of   
nanotechnology in medical sciences and industries. 

 to guarantee the safety for sustainable nanomedicine to guarantee the safety for sustainable nanomedicine 
industry growthindustry growth

Need Global Actions for Nanosafety & Policy

Global Co-operation and Co-ordination 

to prevent from “Information Asymmetry” and its “side-effects". 



1. International Conference o Nanotechnology (ICNT2008, China)

77

2. China Co-ordinate with EU FP6, EU FP7 on nanosafety

3. China Co-ordinate with Canada Nanosafety Program,
Natural Sciences and Engineering Research Council, Canada

Global Actions for Nanomedicine: 
Nanosafety & Policy



2010, 02, 08-10, Global Congress on NanoEngineering for 
Medicine and Biology,  Houston, USA

Chair: Mauro Ferrari

FDA长官
Andrew Eschenbach

Ferrari    Murad Curl   Zhao

Global Actions for Nanomedicine: 
Nanosafety & Policy



to prevent from “Information Asymmetry” and its “side-effects". 

US-China Symposium on Cancer Nanotechnology & Nanomedicine (2008)

Global Actions for Nanomedicine: 
Nanosafety & Policy



 

Cancer Research, 2009, 69 (13), 5294-5295.

Global Actions for Nanomedicine: 
Nanosafety & Policy



 

Organizer
Dr. Piotr Grodzinski

The 2nd U.S.-China Symposium on 
Cancer Nanotechnology & Nanomedicine.

September 16-18, 2010, Washington, DC 

Global Actions for Nanomedicine: 
Nanosafety & Policy



Need Standardization



The China National Nanotechnology Standardization Technical 
Committee (SAC / TC279) was founded in April 1, 2005, 

The current committee has a sub-committee and six working groups, 
covering all aspects of nanotechnology.

Website of SAC / TC279（www.nano-standards.org.cn ）

 Secretariat
 Sub-committee for Nano-Materials
 Working groups of SPM
 Working groups of Nanofabrication
 Working groups of Nano-Indentation and Scratches
 Working groups of Measurement Technology
 Working groups of Health, Safety and Environment
 Shanghai Nanothecnology Working Groups

Need Standardization — China`s experience



21 China Standards of nanotechnologies were published and 
implemented; About 40 China Standards of nanotechnologies are 
under development;  three of them have been recommended and 
approved as work items of ISO, and are in the producing process.

National standard items already published and to be enforced
1. 20068672-T-491 General rules of instrumented nanoindentation

test
2. 20074426-T-491 Characterization of gold nanorods：UV-Vis-NIR 

absorption spectroscopy
3. 20074433-T-491 Characterization of CdSe quantum dot 

nanocrystals UV-Vis absorption spectroscopy
4. 20074434-T-491 Test method for hydrophobic contamination on 

glass by contact angle measurement

Need Standardization — China`s experience



Published and implemented China Standards of nanotechnologies:
1. GB/T 19619-2004Terminology for nanomaterials
2. GB/T 13221-2004 Nanometer power-Determination of particle size 
distribution-Small angle X-ray scattering method(ISO/TS 
13762:2001,MOD)
3. GB/T 19587-2004 Determination of the specific surface area of solids 
by gas adsorption using the BET method(ISO 9277:1995,NEQ)
4. GB/T 19588-2004 Nano-nickel powder
5. GB/T 19589-2004 Nano-zinc powder
6. GB/T 19590-2004 Nano-calcium carbonate
7. GB/T 19591-2004 Nano-titanium dioxide
8. GB/T 19627-2005 Particle size analysis-Photon correlation 
spectroscopy (ISO 13321:1996,IDT)
9. GB/T 15445.2-2006 Representation of results of particle size analysis—
Part 2:Calculation of average particle sizes/diameters and moments from 
particle size distributions（ISO 9276－2：2001,IDT）

Need Standardization — China`s experience



10. GB/T 15445.4-2006 Representation of results of particle size analysis—
Part2:Characterization of a classification process（ISO 9276－4：2001,IDT）
11. GB/T 20307-2006 General rules for nanometer-scale length 
measurement by SEM
12. GB/T 20099-2006 Sample preparation dispersing procedures for 
powders in liquids
13. GB/T 21511.1-2008 Nano-apatite/polyamide composite.Part 1:
14. GB/T 21510-2008 Antimicrobial property detection methods for nano-
inorganic materials
15. GB/T 21511.2-2008 Nano-apatite/polyamide composite.Part
2:Technology requirements
16. GB/Z 21738-2008 The methods for the determination of basic structure 
of one dimensional nano-material --High-resolution electron microscopy 
characterization
17. GB/T 21838.4-2008 Metallic materials.Instrumented indentation test for 
hardness and materials Parameters.Part 4:Test method for metallic and 
non-metallic coatings

Need Standardization — China's experience



THE 7Th MEETING OF ISO/TC 229 HELD ON 21ST NOVEMBER
2008, SHANGHAI, PEOPLES' REPUBLIC OF CHINA

• Need to establish a common roadmap linking the individual WG roadmaps. This work should be 
presented to the TC at the Seattle meeting in June 2009.
• Availability of online tools and training material for experts from a number of NSBs. The 
Chairman had requested members to share such tools for the benefit of the wider community of 
experts. 
• Discussion about the use of the Livelink websites and reminder to members of the need to nominate 
experts to the different PGs informing the Secretary of such nomination and providing them with 
access to the relevant group website.
• The TC 229 programme of work is expanding rapidly and it needs to meet the needs of the 
Roadmap. 

Standardizations — Global Collaborations

ISO/TC229 7th conference



ISO/TC229 7th conference

Czech Republic , 1

CANADA, 11

INDONESIA , 2

ANF, 5

SWITZERLAND , 1

SOUTH AFRICA , 6

RUSSIA , 4

NORWAY, 2

NETHERLANDS , 3
IRAN, 6

INDIA, 1

GERMANY, 12

FRANCE , 9

FINLAND , 1

DENMARK, 2

CHINA, 45

BELGIUM, 1

AUSTRALIA, 4

THAILAND, 8

ITALY, 1

USA, 22

UK, 15

MALAYSIA, 11

MEXICO, 3

KOREA, 16
JAPAN, 27

AUSTRIA, 1

Over 223 registered representatives attended the 
conference, 182 came from overseas: 26 countries and areas. 

Standardizations — Global Collaborations



Summary:  Need Roadmap
Nanomedicine may be more acceptable to the people than other nanotechnology or 

nano-products incorporating nanomaterials, because patients have their own values to 
weigh up the gains and losses, if nanomedicines can provide solutions to the major 

human diseases, like cancer.



Need A Roadmap
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Thank you


