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As the last issue of the year, issue number 6 (November-December) 
always provides an opportunity to reflect briefly on the year that is 
about to pass. Glancing at the year index (page 34) is somewhat “inter-
esting.” (Call me old-fashioned, but I just love indexes and until other-
wise advised, I will include a year index in this newsmagazine.)  With 
no intent of making an extensive assessment, I am just glancing at the 

content covered in 2014. From just look-
ing at the features, this year’s collection of 
articles provided a good balance of stories 
that are either related to IUPAC initiatives or 
projects (e.g. Collaborative Research Funding 
(issue 4), Digital IUPAC (issue 1), Glossaries 
in Toxicology (issue 2)), related to parent or 
sister organizations (e.g. ICSU (issue 3 and 
6), Coming to Our Senses from the Chemical 

Heritage Foundation (issue 1), or yet related to joint activities (e.g. OPCW 
(issue 5)). Other features are more “pure” in the sense that they reviewed 
a scientific question or debate, such as Peter Schultz (issue 5) present-
ing the challenge at the interface of chemistry and biology, Jean-Marie 
Andrè (issue 2) reviewing the topics behind the 2013 Nobel Prizes in 
Chemistry, Serenella Sala summarizing the concepts of planetary bound-
aries, or Robert Bucat presenting an educational challenge derived from 
the Power of Visualization (issue 1). A new series of short features was 
also introduced in 2014 and these are “Youth Views on Sustainability” 
presented jointly with “YourFormula,” a blog where young chemistry 
enthusiasts share their views on chemistry’s role in a sustainable world. 
The hope is that there is something in CI for everyone. A glance at what 
appeared in the Conference Call section, IUPAC Wire, Making an imPACt, 
or the Project Place, is another way to quickly appreciate the breadth 
of the newsmagazine.

Thank you for reading Chemistry International and for your support 
and interest in IUPAC activities.

Fabienne Meyers
fabienne@iupac.org

Cover: Drug design and development is the focus of Paul Erhardt’s arti-
cle on page 8, Director of the Center for Drug Design and Development 
(CD3) within the University of Toledo. The cover of this issue depicts a 
non-apoptotic form of cell death called “methuosis” recently identified 
and coined by Dr. William Maltese. Maltese’s novel cell biology discovery 
has led to a strong collaborative effort with the CD3 providing synthetic 
(Dr. Chris Trabbic) and bioanalytical (Dr. Jeff Sarver) chemistry expertise 
directed toward identifying small molecule agents capable of selectively  
inducing this phenomena within cancer cells [M. Robinson, et al. J. Med. 
Chem., 55, 2012, pp. 1940-1956 and C. Trabbic, et al. Med. Chem. Lett., 
5, 2014, pp. 73-77.]  This topic was one of the major research themes 
described by several presentations delivered during the CD3’s recent 
20th Anniversary celebration as described on page 27. 
A variation of this illustration was highlighted previously on the cover 
of ACS Med Chem Lett Vol. 5 No. 1, 2014 as an accompaniment for the 
Trabbic et al. article cited above.  In both instances the graphic was 
prepared by Roy Schneider, Medical and Biological Illustrator at the 
University of Toledo.
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Planetary Boundaries and Chemical 
Pollution: A Grail Quest?
by Serenella Sala and Erwan Saouter

In the last few years, the environmental footprint 
concept has obtained an increasing interest by both 
the scientific and political communities. The chemi-

cal footprint evaluation aims to assess at what extent 
actual emission of chemicals harms the ecosystems 
above their capability to recover (the so-called carry-
ing capacity of the system).

In a recent paper in Nature (Rockström et al. 2009), 
the concept of planetary boundaries has been pro-
posed for nine themes that should not be transgressed 
if we want to maintain the desirable Holocene state in 
which our human civilization has developed: climate 
change, biodiversity loss, nitrogen and phosphorus 
load, stratospheric ozone depletion, ocean acidifica-
tion, change in land use, atmospheric aerosol, and 
chemical pollution. This means that it is theoretically 
possible to evaluate the relative performance of 
human activities against these thresholds.

For all the nine themes identified, the question to 
answer is: how much more can we disturb/impact, the 
relative “equilibrium” that represents the Holocene 
period without drastically changing the conditions 
which will lead to a completely new state where 
humanity will have at best, to adapt dramatically (at 
probably high human cost) or at worst, perish. The 
Earth’s ecosystems will always find a way to adapt as 
this has been the case for millions of years.

For the chemical pollution theme, the question is: 
what quantity of chemicals can we continue to spill 
out into our environment (air, water, and soil) with-
out effecting irreversible damage to the functions 
of those ecosystems?

Actually, the potential harm caused by a particular 
amount of a chemical released into the environment 
depends on a number of interrelated factors, includ-
ing the properties of the chemical and the medium 
into which they are released. Due to the complex-
ity of this interaction, especially for ecosystems, a 
specific multidisciplinary effort has to be made to 
perform this assessment.

During the last 100-150 years, the solution to the 
problem of chemical pollution was dilution—a solution 
that was supported by the perceived “infinity” of the 
air, soil, or water compartment (including the sea). 
Well, 150 years later, there is not one single place on 
earth that is not contaminated by (man-made) chemi-
cals. According to REACH pre-registration, there are 
about 143800 chemicals commercially available. In 
North America in 2006, it has been estimated that 
from the 5.7 million tons of pollutants released to 
the environment or disposed of, 1.8 million tons were 
chemicals considered persistent, bio accumulative, 
or toxic (Global Chemicals Outlook, 2013). It is now 
legitimate to ask if the presence of these chemicals are 
safe for the ecosystems and if we can continue to use 
those compartments as a sink for our activities. How 
much more can we add before an irreversible negative 
effect will occur?

In trying to answer to this question, two aspects 
must be taken into account:
• The effect on the ecosystem: what are the functions 

that we need to preserve?
• What are the chemicals that needs to be taken 

into account?
This short article aims to highlight what needs 

to be considered in trying to define the parameters 
which will allow us to calculate chemical pollution 
planetary boundaries.

What are the Chemicals That Need 
to be Taken into Account?
The immediate answer is “all,” since all chemicals are 
generally perceived as having a negative impact on 
the environment, even if their benefits for human life 
are recognized (drugs, commodity products, etc.). The 
human and eco-toxicology impact assessment cat-
egories used in life cycle assessment are built on this 

Environmental problems for which a threshold has 
been already defined (in green) and performance of 

human activities already assessed (in red).
From Rockstrom et al, 2009.
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approach: any pictogram amount of chemical released 
in the environment has a negative effect, effect 
that adds to each other. This is a very conservative 
approach which is acceptable in the context of Life-
cycle assessment (LCA, also known as life-cycle analy-
sis) work, but may not be appropriate if the objective 
is to address carrying capacity of ecosystems (how 
much can we add).

As a matter of fact, all chemicals are not equal 
and their effects do not always add to each other. 
Distinction between chemicals is needed if we want to 
create a meaningful indicator, especially in the context 
of policy support.

First of all, let’s start with an obvious fact: chemicals 
are, and have been, everywhere in nature. Every day, 
for millions of years, nature produced thousands of 
chemicals, some very simple like sugar, and some very 
complicated and not easy to biodegrade like humic-
acids. Nature also produces the most toxic pollutants 
that exists on earth, but nature has learned to cope 
with all of them and after millions of years, there are 
still no ecosystems endangered by unwanted accumu-
lation of those chemicals. With time they disappeared, 
usually via degradation (chemically or via biodegrada-
tion) or were immobilized.

So when talking chemical pollution, a distinc-
tion should probably be made between natural and 
man-made chemicals.

Some chemicals are part of a biogeochemical cycle, 
like nitrogen and phosphorus, which are already part 
of the nine planetary boundaries themes, so they 
should be excluded from the chemical pollution theme 
to avoid double counting. Others, like some metals, are 
essential for life and too little or too much will prevent 
life from flourishing. Natural background of those 
chemicals must also be taken into account.

Regarding the man-made chemicals, further dis-
tinction could be made. The first distinction could 
be on the capacity/ability of the ecosystem to man-
age them (i.e. degrade them and turn them back to 
elementary elements, such as CO2 and water). The 
chemicals that degrade faster than they accumulate 
in the environment should not a priori be part of the 
chemical pollution theme.

The remaining class are those chemicals that 
degrade slowly or not at all, and therefore will accu-
mulate in the environment; only those should be 
included in a planetary boundaries concept.

How to Assess Chemical Footprint?

At the national and international level some attempts 
have been made and projects are ongoing to define 
this chemical footprint, but usually the methodological 
approach comes from different disciplines and lacks a 
real integrated and multidisciplinary assessment.

To support the sustainability assessment of chemi-
cals, a framework for the chemical footprint assess-
ment still has to be developed, starting from a clear 
conceptual model definition. The evaluation of the 
chemical footprint, bringing together approaches and 
results from various disciplines (from ecotoxicology 
to ecology, from ecological/human risk assessment to 
life cycle thinking and related tools), may support the 
future development of policy both for environmental 
protection and green economy.

In a recent paper, Sala and Goralczyk (2013), a 
methodological proposal for chemical footprint evalu-
ation has been presented. The basic idea is to bridge 
several scientific domains to better understand chemi-
cal emission patterns along product life cycle, to assess 
the potential fate in the environment of the chemicals 
released and assessing the potential impacts to sev-
eral targets (e.g. several ecosystem). The potential 
impacts are then compared against the vulnerability 
and the carrying capacity of exposed ecosystem to 
identify the “safe operating space” for chemicals.

Nowadays, the Eurorpean Commission Joint 
Research Center (JRC) is developing a life-cycle-
based methodology, which follows two steps:
1. Assessing the intensity of chemical pressure, in 

terms of release in the environment of chemicals, 
economic sector of use, typology of releases 
(point source or diffuse) and potential harm to the 
environment from a life-cycle perspective (actual 
product environmental footprint approach in EU)

2. Linking the release in the environment with the 
carrying capacity of the system (ecological risk 
assessment, vulnerability analysis, eco-epidemi-
ology). In this case, the chemical footprint evalu-
ation should aim to assess at what extent actual 
emission of chemicals harms the ecosystems 
above their capability to recover (the so-called 
carrying capacity of the system). This capability is 
related to the so–called planetary boundaries for 
chemical pollution.

“Chemicals are, and have 
been, everywhere in nature.”
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Planetary Boudaries and Chemical Pollution: A Grail Quest?

The evaluation of the chemical footprint cover-
ing step 1 and 2, bringing together approaches and 
results from various disciplines (from ecotoxicology 
to ecology, from ecological/human risk assessment to 
life-cycle thinking and related tools), may support the 
future development of policy both for environmental 
protection and green economy. A combined method-
ology, based both on Life-Cycle Assessment (LCA) 
and Environmental Risk Assessment (ERA), could be 
beneficial for a comprehensive evaluation of environ-
mental impacts posed by chemicals.

Adopting a life-cycle-based approach, the steps of 
the calculation are as follows: (i) the masses of chemi-
cals released during each phase of product life cycle, 
from raw material extraction to end of life are taken 
into account in the Life-Cycle Inventory (LCI); (ii) using 
multimedia fate models in order to calculate fate fac-
tors in different compartments; (iii) through the Life 
Cycle Impact Assessment (LCIA) phase, fate factors 
for each chemical are multiplied by characterisation 
factors derived from the chosen impact assessment 
model. The chemical footprint may be calculated using 
a life-cycle-based methodology in either a production- 
or consumption-based perspective.

An example of the calculation of the chemical 
footprint at EU level is presented and discussed, fol-
lowing a hybrid approach, in which production-based 
data from European emissions are combined with 
consumption-based data on import and export.

The first problematic element is related to the capa-
bility of building emission inventories that are compre-
hensive and robust. Cucurachi et al 2014, presented a 
methodology for assessing European and global emis-
sion inventories based on available emission registers 
and on proxy indicators built on CO2, Hg and gross 
domestic product (GDP). The fate in the environment 
of these emissions, is then assessed through multime-
dia models and the quantities potentially reaching a 
certain compartment are multiplied by effect factors. 
The results of these stages help to prioritize chemicals, 
as in general, few chemicals are actually dominating 
the impacts. Indeed, the results highlight the occur-
rence of a limited number of substances contributing 
to the overall impact (up to 15 covers more than 90% 
of the impacts for ecotoxicity). This may support a pri-
oritization effort—in terms of key drivers of impact to 
be reduced and better managed—but also may imply 
the need of integrate the results with other methodol-
ogies for chemicals prioritization (e.g. more traditional 
approaches based on persistence, bioaccumulation, 
and toxicity properties).

The discussion on the methodological development 

is open. After the proposal of Sala and Goralczyk 
(2013), the discussion has evolved. In a recent view-
point by Posthuma et al 2014, on the feasibility of the 
evaluation of chemical footprint, the authors claim 
that environmental science has reached a level of 
maturity that enables expression and quantification of 
chemical footprints and they recognized the need of 
bridging different scientific domains. 
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Science Community 
Needs to Address 
Threats by Research 
Assessments
by Roger Pfister

The International Union of Pure and Applied 
Chemistry (IUPAC) has a long-standing com-
mitment to the International Council for Science 

(ICSU), a non-governmental organization with a 
global membership of national scientific bodies rep-
resenting 141 countries and 31 International Scientific 
Unions, including IUPAC since 1922. Among its three 
strategic priorities, the Council works to promote the 
Principle of Universality of Science, enshrined in its 
Statute 5 and adherence to which is a condition of 
ICSU Membership.

The Principle of Universality (free-
dom and responsibility) of Science
The free and responsible practice of science is funda-
mental to scientific advancement and human and envi-
ronmental well-being. Such practice, in all its aspects, 
requires freedom of movement, association, expres-
sion and communication for scientists, as well as equi-
table access to data, information, and other resources 
for research. It requires responsibility at all levels to 
carry out and communicate scientific work with integ-
rity, respect, fairness, trustworthiness, and transpar-
ency, recognising its benefits and possible harms.

In advocating the free and responsible practice of 
science, ICSU promotes equitable opportunities for 
access to science and its benefits, and opposes 
discrimination based on such factors as ethnic ori-
gin, religion, citizenship, language, political or other 
opinion, sex, gender identity, sexual orientation, 
disability, or age.
www.icsu.org/freedom-responsibility/cfrs/statute-5

ICSU’s Promotion of Research 
Integrity
The raising of awareness for and the promotion of 
research integrity is part of the brief of the ICSU 
Committee on Freedom and Responsibility in the 
conduct of Science (CFRS), the guardian of the 
Universality of Science Principle. This element of 

the Committee’s work, documented on the ICSU 
website’s “Freedom & Responsibility Portal,”(1) com-
prised co-sponsoring the three editions of the World 
Conferences on Research Integrity (WCRI) so far 
(Lisbon 2007, Singapore 2010, Montreal 2013). With 
the adoption of the “Singapore Statement on Research 
Integrity,” (2) the conference in Singapore in 2010 was 
a significant achievement and success, also for CFRS 
and ICSU: the 230 participants endorsed this consen-
sus document on globally applicable principles and 
responsibilities related to research integrity and scien-
tific conduct. Based on last year’s WCRI in Montreal, a 
statement on research integrity principles applied to 
cross-boundary research collaborations was adopted, 
which was equally supported by CFRS. (3)

Considering the nexus between science assessment 
and research integrity as a major emerging issue that 
demands attention from the science community, CFRS 
is further developing the discussion by elevating the 
matter to the systemic level. With this perspective, it 
already consented with the “San Francisco Declaration 
on Research Assessment” (4) that was adopted by 
a group editors and publishers of scientific journals 
in December 2012 and critically discusses the use of 
journal impact factors to measure scientific output to 
reward scientists and research institutions. In a recent 
initiative, CFRS jointly with the China Association 
for Science and Technology (CAST) and the Chinese 
Academy of Sciences (CAS) sponsored an interna-
tional workshop in Beijing in April 2014, examining 
the links between science assessment and research 
integrity by consideration of the examples of the 
rapidly developing science systems in Brazil, China, 
and South Africa. (5)

Science Assessment and Research 
Integrity
Fundamental to high quality science is the promotion 
of excellence through quality standards that include 
peer review of scholarly works and data as well as 
awards to recognize the highest achievements. As the 
science enterprise is growing and becoming increas-
ingly competitive, additional measures to assess scien-
tific output were developed by other stakeholders, e.g. 
journal publishers and science managers. These are 
mostly quantitative, notably metrics such as the cita-
tion and impact factors related to published research 
applied to individuals, journals, and institutions as well 
as ranking systems applied to institutions or countries.

The International Council for Science is concerned 
that the increasing weight of quantitative assessment 

Research Integrity
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Research Integrity

over peer review could create a reward system that 
favours quantity of output over quality of output and 
thereby undermines scientific integrity by tempting 
scientists to use “shortcuts” to achieve high quantity 
output. Informed by the discussions at the work-
shop in Beijing mentioned above, the Council and its 
CFRS Committee make the following proposals to 
ameliorate the situation.

Issues of Concern and Proposals for 
Amelioration
• Purpose and evaluation parameters of assessments

Assessment methods and metrics are applied in 
different contexts, at the level of countries, institu-
tions, disciplines, and individual scientists, while 
assessment results are used for different purposes, 
such as allocation of research funds, promotion of 
scholars or goal setting. Science assessments may 

be helpful management tools, but it is critical that 
their purpose be defined transparently.

• Align assessment output with science values and 
incentives
Quantitative assessments are generally based on 
easily measured dimensions such as output or cita-
tion volume. There needs to be attention given to 
measurement of less readily quantified factors such 
as impact on the discipline or relevance to society.

• Science and science management needs
Many quantitative assessment systems were devel-
oped to facilitate the efficient allocation of scarce 
resources, rather than to reward merit. The science 
community needs to be involved more strongly 
in assessment systems, to ensure that there is 
concurrence between quantitative evaluations and 
evaluations based on rigorous and unbiased peer 
review. Assessment systems themselves should be 
periodically evaluated.

IUPAC and ICSU—A Comment

by Leiv K. Sydnes

The focus on ICSU and its activity in CI is com-
mendable. The article by David Black in the May-June 
2014 issue presents ICSU’s mission and gives an excel-
lent condensed overview of the organization’s focus 
and activities. In this issue, an example of what ICSU 
does and how the work is carried out is described in 
more detail by Roger Pfister, the secretary of ICSU’s 
Committee on Freedom and Responsibility in the con-
duct of Science, which I chair.

As both these articles show, the Principle of 
Universality of Science is guiding ICSU’s work. This 
principle should be well known, not only in IUPAC but 
in the science community in general. However, this is 
not the case in spite of the fact that all unions that are 
members of ICSU, like IUPAC, are expected not only to 
follow, but to defend the same principle when viola-
tions are discovered or suspected.

I will argue that the Principle of Universality is sol-
idly embedded in all the regulations guiding IUPAC’s 
activities, but overall I am sure we can do a lot more 
to draw attention to violations of the Principle in 
countries where IUPAC conferences and other meet-
ings are being held. That does not mean that IUPAC 
should boycott countries where such violations are 
more or less obvious—such an act is itself a violation 
of the same principle, but by raising issues in a proper 

way we increase the awareness and support individu-
als or groups in their struggle. For some violations, for 
instance prosecution and imprisonment of fellow sci-
entists fulfilling their academic duties, such support is 
very important for the victims; for other violations, for 
instance fraudulent publication practices, it is just as 
important for us because our individual and collective 
awareness and sensitivity to such practices increase 
and make us less prone to the same practice.

However, my request for a more proactive role is 
not only aimed at IUPAC; most scientific unions have 
to increase their awareness considerably. The best way 
to start is to access ICSU’s homepage at www.icsu.org 
and become educated and engaged. Then you will 
also learn about all the important multidisciplinary sci-
entific work ICSU is facilitating and nourishing, where, 
as IUPAC President Mark Cesa said during the ICSU 
General Assembly in September 2014, in Auckland, 
there is a need for considerable involvement from the 
chemical community.

Let us get started and contribute to make ICSU 
better known in the scientific community—the sooner 
the better.

Leiv K. Sydnes <leiv.sydnes@kj.uib.no> is professor in organic chemistry at the 
University of Bergen, Norway, and the Chair of ICSU’s Committee on Freedom and 
Responsibility in the conduct of Science. He was IUPAC President in 2004-05 and still 
today a member of the Bureau in the capacity of chair of the IUPAC’s Committee on 
Chemical Research Applied to World Needs (CHEMRAWN)
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• Ranking systems for benchmarking only
Although ranking systems can provide valuable 
information on some dimensions of the scientific 
enterprise, they are inherently limited in capturing 
the full dimensions of science quality. Their use 
should be limited to benchmarking and goal setting.

• Reward systems to incentivize research integrity
All assessment systems provide incentives for 
behavior. Quantitative metrics that focus on impact 
and citation factors may increase the pressure to 
rapidly produce scientific output. These conditions 
provide potential incentives to breach research 
integrity, for example in the form of multiple pub-
lications of the same data, fabricated, falsified 
or plagiarized data, honorary or even fraudulent 
authorship, all of which harm the scientific enter-
prise. The science community and science manag-
ers together need to discuss systemic measures to 
establish incentives that prevent such practices.

• Education in research integrity
An understanding of the principles of research 
integrity and the behaviour that constitutes 
improper scientific conduct need to be taught and 
nourished during every phase of a scientist’s educa-
tion. Although there are socio-cultural differences 
between regions in the role of authority, originality, 
and responsibility within the scientific endeavour, 
these areas need to be addressed with consistent 
teaching of principles and codes of conduct at 

higher education institutions around the world. 
Violations of research integrity need to be addressed 
within a preventative and educational framework.

Continued Engagement

The International Council for Science will strive to 
engage its membership to ensure that research evalu-
ation includes rigorous peer review and to support 
production incentives that foster research integrity. 
CFRS will continue its work in that direction, includ-
ing by contributing to the 4th World Conference on 
Research Integrity in Brazil in 2015 (see conference 
announcement, page 31). 

 www.wcri2015.org

Links/References
1. www.icsu.org/freedom-responsibility
2. www.singaporestatement.org/
3. www.wcri2013.org/doc-pdf/MontrealStatement.pdf
4. www.ascb.org/dora-old/files/SFDeclarationFINAL.pdf
5. www.icsu.org/news-centre/news/top-news/scientists-

discuss-science-assessments-and-research-integrity-at-
beijing-workshop

Dr. Roger Pfister <roger.pfister@icsu.org> is Executive Secretary of ICSU Committee 
on Freedom and Responsibility in the conduct of Science (CFRS) and Head of 
International Cooperation at the Swiss Academy of Sciences, which hosts the CFRS 
Secretariat (2010-2015).

Invitation to host the ICSU Secretariat for the Committee on Freedom and 
Responsibility in the conduct of Science (CFRS) 

As a key ICSU policy committee, the Committee on Freedom and Responsibility in the 
conduct of Science (CFRS) safeguards and promotes the Principle of Universality of Science, 
one of the strategic priority areas of the International Council for Science (www.icsu.org/
freedom-responsibility). For its core activities, the Committee needs to rely on additional sup-
port. Support is sought in the form of a dedicated part-time Executive Secretary (0.4-0.5 full-
time equivalent) to sustain the Committee’s effectiveness in raising international awareness for, and to promote, freedom and 
responsibility aspects related to the conduct of science, in line with the Committee’s terms of reference and work plan for 
2014-2017.  The tasks of the Executive Secretary involve preparing the biannual CFRS meetings, usually one in Paris and one 
outside Europe, and implementing the activities decided upon. Beyond drafting the meeting reports, the tasks include issuing 
of advisory documents, assisting in the organization of scientific meetings, interacting with the global scientific community on 
relevant matters and writing letters in support of scientists who are imprisoned or otherwise exposed to threats. 

The candidate and/or the host institution would ideally already be involved in dealing with issues related to scientific free-
dom and responsibility and/or would be interested in an opportunity to expand this work internationally. Interpersonal skills 
and the ability for accurate communication and writing in English are essential, while a background in international relations 
and/or knowledge of the global science community would be assets. 

All expressions of interest should be submitted to Rohini Rao (Rohini@icsu.org) as soon as possible, and no later than  
Friday, 23 January 2015.
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Drug Design and Development
A Research Center 
More Than Twenty 
Years in the Making

by Paul Erhardt

The notion of creating an academic-based drug design 
center within the University of Toledo’s College of 
Pharmacy actually occurred a bit more than 20 years 
ago with the formation of what was initially called 
the “CDD.” Such a conception at that time was truly 
unique and this should be attributed to the foresight 
of Drs. Wayne Hoss and Richard Hudson, both within 
the medicinal chemistry department wherein Richard 
was serving as Chair. It should be acknowledged that 
the CDD’s first Director, Dr. Graham Durant, was a 
highly recognized scientist hired from industry where 
he and Dr. Robin Ganellin are credited with making 
the key medicinal chemistry contributions leading to 
the design and development of cimetidine, the first-
in-class histamine H2 antagonist [1]. Drawing upon 
start-up dollars and some lead-funding from Lilly, and 
working closely with faculty colleague Dr. Bill Messer, 

the early CDD was able to identify a selective musca-
rinic M1 receptor agonist that was deemed meritorious 
for small molecule drug development as a potential 
treatment for Alzheimer’s disease. However, Graham 
soon returned to industry and without his type of 
savvy residing within this academic setting, further 
drug development ceased and the CDD itself began to 
stagnate. I was hired from industry in the summer of 
1994 as a tenured Professor with full academic respon-
sibilities and by wearing a “second hat” to serve as the 
new Director for the CDD. The latter was in large part 
because I can be similarly cited for accomplishing the 
chemical design and development of a marketed drug, 
namely esmolol which is an ultra-short acting beta-
adrenergic receptor blocker that represents the first-
in-class for a family of agents eventually to become 
known as “soft drugs” [2].

From a Fading CDD to a  
Vibrant CD3

Left completely dependent upon extramural fund-
ing, the first few years were admittedly very humble 
for what I immediately renamed the “CD3” so as 
to emphasize the practical importance of “drug” 
“development” as well as “design.” New to academe 
but not qualifying for young investigator awards, it 

This past summer marked the twentieth anniversary of 
the University of Toledo’s Center for Drug Design and 
Development (CD3)* under the direction of Dr. Paul 
Erhardt. It was a special celebration for two reasons. 
First to the IUPAC family because Dr. Erhardt has been 
a highly proactive member in the organization during 
nearly the entirety of this same period; and second to 
the field of medicinal chemistry in general because the 
CD3 has long exemplified the positive changes that 
continue to influence this field.
In the article below, Dr. Erhardt describes the history 
leading up to the CD3’s celebration and summarizes 
its exemplary relationship within the broader context 
of the global pharmaceutical enterprise. While track-
ing the latter’s evolution, he emphasizes the trends 
occurring in the US so that this might be particularly 
informative to the IUPAC’s international readership. 
Echoes from the Celebration itself are reported in this 
issue on page 27. In a follow-up CI issue, Dr. Erhardt 
will share some of the specific insights he gained while 
serving as the CD3’s Director.

* www. u to l e d o .e d u /p h a r m a cy/ce n te r s /ce n te r Fo r 
Drug/CD3symposium.html

(2007) Left to right. First row: Pam Hennen (CD3 
Secretary), Dr. Mugunthu Dhananjeyan, Mike Reese (MS 
09), Dr. Susanne Nonekowski, Dr. Rahul Khupse, Jidong 
Liu (PhD 07), Crystal Jurkiewicz (Tech. Staff & MS 11), 

Nicole Bearss (Tech. Staff & MS 11), and Amarjit Luniwal 
(PhD 11). Back row: Lei Fang (MS 09), Dr. Paul Erhardt, 
Mohamad El-Dakdouki (PhD 09), Rick Ashe (BSPS 08), 

Dr. Jill Trendel, Dr. Jeff Sarver, Ritesh Mittal (PhD 07) and 
Dr. Peter Nagy. It is worth noting that Jeff Sarver (bioan-
alytical/statistics/PK studies) and Peter Nagy (computa-
tional chemistry) have been with the CD3 for essentially 

all of its 20-year history.
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wasn’t until I joined a US National Institutes of Health, 
Small Business Innovation Research (NIH SBIR) Drug 
Development Study Section that I really learned how 
to write a quality grant application requisite for being 
a successful academic-based scientist. Eventually, 
the CD3’s financial portfolio gradually grew to hover 
around USD 1 million per year and this continued for a 
run of several years. Extramural funding has been gen-
erated by public sector grants sprinkled with a healthy 
mix of private-sector sponsored research agreements 
(SRAs) and contracts. Total direct funding has sur-
passed well over USD 6 million and when the value of 
equipment obtained in the same manner is added, that 
number is close to USD 8.5 million. These dollars are 
primarily used to support a cadre of investigators and 
graduate students, at its peak including more than 25 
interdisciplinary scientists who operated as a cohesive 
team to tackle cutting-edge research projects.

Mission and Technical Capabilities

The CD3 is a UT Board-approved core translational 
research center operating out of the College of 
Pharmacy and Pharmaceutical Sciences in close 
conjunction with the College of Medicine and Life 
Sciences. Its present mission has two aims. The first is 
to assist in the design and development of potential 
small molecule diagnostics/biomarkers, therapeutics 
or disease preventative agents with the goal of facili-
tating their translation into clinical applications. While 
focusing especially on technologies deriving from UT 
and Northern Ohio, the CD3 engages in collaborations 
or contracts that encompass the global health care 
research enterprise. The second but equally impor-
tant aim of the CD3’s mission stems from its base 
seated within an academic setting. Complimentary to 
the drug discovery initiatives, this involves the provi-
sion of unique opportunities for students to enhance 
their learning experiences by conducting both basic 
and applied research activities while participating as 
members of highly interdisciplinary teams. A variety of 
these experiences are offered to both young students 
and mature investigators ranging from high school via 
the CD3’s “Shadow Program” all the way to sabbatical 
visitors, including in particular numerous opportunities 
for undergraduate, graduate, and postdoctoral stu-
dents to become directly engaged in CD3 projects. In 
addition to being exposed to practical research prob-
lems, participation on the CD3’s teams is itself a unique 
learning experience for many of these individuals.

The CD3 has assembled all of the requisite equip-
ment and lab space along with a critical mass of inter-
disciplinary investigators. The CD3 scientists operate 
as a cohesive team so as to provide a high degree 
of expertise across seven core areas of competency 
relevant to drug design and development. These areas 
include: (i) computational chemistry and molecular 
modeling/docking studies; (ii) synthetic medicinal 
chemistry “hit-follow-up” and “early-ADMET-optimi-
zation” studies; (iii) frontline screening and biologi-
cal testing using biochemical and cell culture assays 
in 96-well, semi-automated format; (iv) analytical 
and bioanalytical chemistry using “validated GLP-
compliant” assay methods on LC-MS/MS instrumen-
tation; (v) non-GMP scale-up and process chemistry 
optimization; (vi) secondary pharmacological and 
advanced ADMET-PK studies in vitro and in vivo; 
and (vii) intellectual property and patent protection 
strategies. Specializing in the development of small 
molecule agents showing promise for diagnostic/bio-
marker, treatment or disease prevention paradigms, 
the CD3 can thus assist in the translation of molecu-
lar biology and clinical concepts all the way to a US 
Investigational New Drug (IND) application required 
to establish their safety and ultimately validate their 
utility in the clinic.

In addition to providing this critical core of exper-
tise and technical capabilities, the CD3 personnel 
continue to enthusiastically engage in a number of 
educational initiatives. For example, in addition to 
my own faculty-mandated efforts, two of the CD3’s 
senior research staff, Drs. Jeff Sarver and Jill Trendel 
(molecular biology/cell-based testing) are voluntary 
members of UT’s Graduate School so that they can be 
officially recognized participants on MS and PhD the-
sis committees. Dr. Trendel also participates in a num-
ber of activities intended to tweak younger students’ 
interests in science such as career fairs including con-
ducting a mock crime scene that allows for hands-on 
forensic chemistry experience.

As part of CD3’s community outreach, a “Team 
CD3” regularly gears up for the annual Susan G. 
Komen “Race for the Cure” breast cancer fund-
raiser held in Toledo. In 2012, thanks largely to the 
Team CD3 co-captains Rachael Jetson (PhD 2013) 
and her daughter Autumn, our “family” of runners 
and walkers ultimately went-on to win two types of 
team participation awards [3].



10 CHEMISTRY International    November-December 2014

Drug Design and Development

Accomplishments and a Glimpse at 
Today’s Projects
With continued respect for our CDD predecessors, the 
aforementioned muscarinic technology was eventually 
developed to the point of an IND submission, in the 
end by having the new CD3 assist a spin-off company 
formed by Drs. Hoss and Messer so as to garner Small 
Business Innovation Research (SBIR) funding while 
also tapping the development resources provided by 
the NIH National Institute of Mental Health (NIMH). 
That technology has subsequently been licensed by a 
small biotech company and they are moving it through 
clinical testing. Likewise, new soft drug technologies 
developed by the CD3 were licensed to a different 
small biotech company, and just recently another spin-
off company has been formed to advance a technol-
ogy for manipulating stem cells to provide a specific 
type of bone therapy. One of the CD3’s most interdis-
ciplinary projects has involved three-way collaboration 
with the US Department of Agriculture (USDA) and 
Tulane University to pursue unique natural products 
derived from stressed soybeans. These compounds 
have potential anticancer effects as well as other ther-
apeutic possibilities [4]. Promising advanced stage 
projects today include three UT technologies and 
one from a small company contractor that are near-
ing the point where we will be selecting a compound 
for each to be moved into preclinical development. 
Equally important but at the front end of the overall 
drug discovery-development spectrum, the CD3 has 
assisted in preparing stronger grant proposals submit-
ted by numerous UT Principal Investigators seeking to 

uncover new biological pathways or natural products 
amenable to being exploited for potential therapies.

In terms of numbers, across the last 20 years the 
CD3 has worked with UT to submit 18 patent applica-
tions, published 48 scientific papers, and contributed 
24 books, chapters, or reviews that discuss technical 
details and strategies of medicinal chemistry and the 
process of small molecule drug discovery. And on 
the educational front, more than 15 postdocs, visit-
ing scientists, and sabbatical research investigators 
encompassing 5 other Nations have trained within the 
CD3; 8 PhD and 12 Master students have undertaken 
CD3 projects, graduated and gone on to successful 
careers in both academia and industry while another 
4 will matriculate during the next year; well over 100 
Master and PhD students have had one or more CD3 
personnel on their thesis research committees; more 
than 50 undergraduate students have utilized the 
CD3 to enrich their overall academic experience by 
taking advantage of our practical lab research activi-
ties either for course credit or on their own volition 
so as to assist in assessing their personal career path 
options; and finally, more than a dozen high school 
and undecided undergraduate majors have taken 
advantage of the CD3’s “Shadow Program” to observe 
what real, non-textbook laboratory research is like. The 
CD3 has received several awards for its Graduate Level 
Teaching, its Professional Level Teaching (for both 
pharmacy graduate and undergraduate students), and 
from a regional high school for our “Shadow Program.”

(2012) Team CD3 gearing-up for the annual Susan G. Komen ‘Race for the Cure’ held in down-
town Toledo. Rachael Jetson and her daughter Autumn served as team co-captains (front row 

fourth and eighth from left, respectively).
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CD3’s Exemplary Relationship to 
Medicinal Chemistry within an 
Evolving Pharmaceutical Enterprise
Two themes have heavily influenced the evolution of 
today’s practice of health care research within the 
US, one deriving from the public sector and the other 
from the private sector. The first largely reflects the 
directions that the NIH has emphasized over the last 
25 years. Beginning with its commitment to delineate 
the human genome, this was followed by the pursuit 
of proteomics to discern the genome’s function at the 
molecular biology level, and then by the establishment 
of high-throughput screening (HTS) centers to iden-
tify small molecule ligands that can associate with a 
given protein of interest. The latter, in turn, prompted 
the assembly of small molecule compound libraries 
that can be requested from the NIH by academicians 
for use in biological tests that represent the first step 
toward the identification of eventual diagnostic or 
therapeutic interventions for humans. As a result, 
“millions of people are [now] looking to science to 
deliver new and better ways to detect, treat and pre-
vent disease” [5]. Responding to this expectation, the 
NIH has more recently launched the National Center 
for Advancing Translational Sciences (NCATS) which 
intends to take advantage of our expanding knowl-
edge in a manner that parallels the path previously 
utilized exclusively by the private sector to discover 
new pharmaceutical products [6,7]. In line with words 
used to describe the CD3’s operations, “from the out-
set, [the NCATS] will encourage everyone to break the 
invisible barriers of program boxes and to think as one 
cohesive team” [8]. Underscoring two aspects of this 
first theme that are relevant to the CD3’s exemplary 
nature: (i) The NIH has made “substantial investments 
in the past decade to provide academic institutions 
with the capabilities for early-stage drug discovery, 
such as HTS of large compound libraries and medici-
nal chemistry for hit optimization” [9]; and, (ii) With a 
USD 576 million start-up package [7] and the mission 
of the still-evolving NCATS now being elaborated, it is 
becoming very clear that the NIH emphasis to encour-
age drug discovery and development within academe 
will not only continue, but is likely to grow to an even 
larger extent in the future.

The other theme that has contributed significantly 
toward shaping health care research derives from the 
corporate side of the global pharmaceutical enter-
prise. Over the last 10 years, several factors have com-
bined to cause fewer new chemical entities (NCEs) to 
be launched into the marketplace. Even worse, this 

decline has been accompanied by soaring costs to 
conduct pharmaceutical research and development 
(R&D) coupled to a consumer audience that will no 
longer tolerate a paralleled increase in product pric-
ing to maintain profit margins. One recent estimate 
concludes “that the number of new US FDA-approved 
drugs per billion dollars of R&D spending has halved 
roughly every 9 years since 1950, falling around 80-fold 
in inflation-adjusted terms [10]. That fewer new drugs 
have been launched [10-13] stems, in part, from the 
industry’s struggle to sort through the flood of new 
technologies that can now be considered during drug 
discovery. For example, while the “marriage of HTS to 
combinatorial chemistry” and the latter’s compound 
libraries [14,15] was embraced by many companies so 
as to expedite the early phases of drug discovery by 
identifying initial “hit compounds” much faster, this 
practice has also made the overall process consider-
ably less efficient in terms of a broader knowledge-
gain and, in the end, has had little positive impact upon 
the actual quality of “drug wannabe” [16] compounds 
entering preclinical/clinical testing. Disappointingly, 
the attrition rate still runs at almost 90% for late-stage 
drug candidates failing to achieve market launch 
[10-16]. Attempts to address attrition during clini-
cal testing have focused heavily upon improving 
candidate compounds’ drug-likenesses compared to 
successfully marketed agents. This is being pursued 
by conducting early-stage screening that intends 
to predict overall clinical performance relative to a 
given agent’s absorption, distribution, metabolism, 
excretion, and toxicity, the so-called ADMET profile 
that becomes so very critical upon administration of 
drugs to humans. Unlike efficacy, however, the suc-
cess of ADMET screens to predict such behavior in 
humans remains very much in its infancy and relying 
upon them in a similar high-throughput fashion to 
simply remove potentially problematic drugs from 
the pipeline early-on can be premature and can again 
become counter-productive in terms of generating 
specific structure-activity relationship (SAR) knowl-
edge about how to deal with these types of shortcom-
ings in general so as to eventually enhance the overall 
process. Thus, while attrition due to poor ADMET 
features is purportedly less, it is simply because fewer 
compounds are allowed through this earlier funneling 
process, with the down-side again being that little 
knowledge is being created to actually address such 
matters for efficaciously meritorious candidates. This 
overall situation becomes exacerbated in that end-
stage attrition purportedly now remains high because 
compounds do not perform as efficaciously as hoped 
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in the clinic. Interestingly, the basic research needed to 
close the ADMET assessment gap in a knowledgeable 
manner and to break the catch-22 loop just mentioned 
above, may actually be better performed within an 
academic setting seeking to uncover fundamental 
principles rather than trying to focus upon the fastest 
possible generation of a new drug per se [14-16]. And, 
in turn, perhaps an academic-based drug discovery 
center is thus ideally poised to pursue both types of 
activities in a synergistic manner.

The aforementioned soaring R&D costs and the 
consumers’ intolerance for price increases associated 
with pharmaceutical products clearly reflect the over-
all economic environment. The former is also coupled 
to an escalation of safety testing that has been gradu-
ally imposed by the US Federal Drug Administration 
(FDA) [10], while the latter is additionally coupled 
with the growing latitude afforded to US health care 
insurance companies to decide what they will and will 
not pay. Both of these bureaucratic influences further 
serve to make the overall process of drug discovery 
that much more difficult for “big pharma” to undertake 
alone. Considering all of the above factors, the pres-
ent course of action being pursued by many of the 
larger players within the pharmaceutical industry is to 
decrease their efforts directed toward the early stages 
of drug discovery while placing more emphasis upon 
later development and clinical testing stages. Their 
source for new technologies to develop, in turn, draws 
from the nearly 20-year proliferation of small entre-
preneurial shops, and from the more recent trend in 
academic labs that have become engaged in basic and 
applied drug-related research activities. According to 
some, “after several years of cutting back on R&D, the 
industry [has become] desperate for innovation and is 
willing to pay a premium for promising compounds” 
[17]. Thus, three aspects of this second theme can be 
underscored as being pertinent to the CD3’s exemplary 
nature: (i) in perfect alignment with the public sector’s 
emphasis, the private sector is likewise looking more 
and more toward academic labs as a source for new 
drug molecules; (ii) in this case, however, technology 
transfer becomes a pivotal connecting feature wherein 
it should be additionally emphasized that the more 
successful academic partners will be those that can 
groom their discovered technologies to points that are 
highly conducive for all parties to be able to repeat-
edly negotiate the most mutually beneficial transfer 
agreements, e.g. while that most often being ideal 
when technologies have been advanced all the way 
to a successful Phase I Clinical study accompanied by 
a biomarker for efficacy, this can vary for every given 

case; and finally, (iii) there appear to be several points 
during grooming technologies across early-stage dis-
covery to mid-stage development wherein hurdles, 
such as those associated with predicting ADMET 
behavior in the clinic, may be better addressed within 
an academic setting having a cadre of interdisciplin-
ary expertise that can work together as a cohesive 
team to merge basic and applied research in the most 
seamless manner possible.

Responding to the public and private sector themes 
described above, a flurry of so-called drug discovery 
initiatives have been started within academic set-
tings. A recent survey indicates “seventy-eight units 
in the U.S. were identified as small-molecule drug 
discovery centers situated within universities or non-
profit research organizations” [9]. 20 years ago that 
number certainly would have been less than 10, prob-
ably less than 5. Thus, as a final and rather distinct 
point of pride for UT and its College of Pharmacy 
and Pharmaceutical Sciences, the CD3 is not only 
one of the numbers cited in the recent survey, but 
it also would have been one of the few “way ahead 
of its time” units already in operation more than 20 
years ago. In line with this most recent trend while 
appreciative of our long-standing history, the CD3 
has itself joined the still maturing “Academic Drug 
Discovery Consortium” that intends to “bring-together 
the growing number of university-led drug discovery 
centers and programs” [18].

It is clear that this is a very exciting time for 
medicinal chemistry. The CD3 is pleased that its long-
standing emphasis upon contributing fundamental 
chemical knowledge in the form of SAR data as part 
of interdisciplinary research teams, is now becom-
ing restored as a critical component residing at the 
forefront of new drug discovery. In this regard I look 
forward to sharing in a future issue of CI some of 
the insights I have gained while serving as the CD3’s 
director that may be useful to today’s academic-based 
drug discovery centers. 
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Size Matters, But So 
Does Speed
by Jonathan de Roo 

I’m a man. I like speed! I drive my car fast. I hate 
waiting but I always pick the wrong queue in the 
supermarket. Same thing applies to my research. 

I’m a chemist and I have to do chemical reactions but 
can’t stand slow reactions.

So What Can We Do About It?

Before we answer the question, you need to under-
stand that there is not much of a difference between 
chemistry and cooking. In both cases, you search for 
a recipe or you craft one yourself. The recipe tells you 
which ingredients are required. For my chemical reac-
tion, you need hafnium chloride and benzyl alcohol.

According to the recipe, you need to mix these and 
heat them up in an oven at 220 °C. And then … wait … 
three days. Three long days.

So what can we do about it? Think! At home, if 
you want to heat food really fast, you don’t use the 
ordinary oven (so passé), you use the microwave. So 
why not microwave my reaction to speed it up? Well, 
that’s a bad idea, as chemical reactions in the micro-
wave happen to explode once in a while. That’s why 
today many chemical labs are buying a specialized, 
explosion-free microwave (€ 30000). This is what 

such a device looks like:

It is somewhat expensive but when I put the reac-
tion in this microwave, it was completely finished in 
just three hours. The graph puts this into perspective 
with the 72 hours needed in an ordinary oven. This is a 
huge difference, justifying the investment.

If we transfer this microwave concept to the chemi-
cal industry, this could lead to an enormous reduction 
in time, money, energy input, and CO2 emissions.

Good for me, industry, and the environment!

So What’s the Secret?

For that, remember the first time you put a frozen 
lasagna in a normal oven? After a while you saw a 
tasty crust and you thought “ok, it’s done.” You took 
it out, put your fork in it, and it was still stone cold in 

Youth Views on Sustainability

YourFormula.eu is an online platform and multimedia magazine, powered by Cefic (The European Chemical 
Industry Council) where young chemistry enthusiasts blog about chemistry’s role in a sustainable world. In addi-
tion to inspiring articles, YourFormula collects videos, news and events, sharing the great innovations taking 
place in Europe and pointing to a more sustainable future.

This online platform also covers major international scientific discussions, such as the Young Observers World 
Leadership Meeting 2013, during the IUPAC General Assembly, in Istanbul. IUPAC also wants to support and 
highlight the views of younger generations on sustainability matters, and will be featuring some blog posts from 
the YourFormula community in upcoming issues of Chemistry International Magazine. 

 www.yourformula.eu



15CHEMISTRY International    November-December 2014

the middle… That’s because an oven provides heat 
from the outside, which means the middle is cold 
unless you wait a very long time; see the picture with 
the temperature profiles.

This makes it possible to form such a delicious 
crust, but chemically speaking a crust is just burnt 
food. However, we don’t want our chemicals to burn. 
Unlike the oven, the microwave heats from the inside 
out. So it’s hot in the middle but not on the edges. 
That’s why the microwave heats much faster. In addi-
tion, no crust is formed in the microwave, so we don’t 
burn chemicals, only producing what we desire. Now, 
what did I make in the microwave? Hafnium oxide 
nanoparticles. Here is a picture of them.

As I told in previous posts (please check www.
yourformula.eu), nanoparticles can be used in various 
applications. In particular, the hafnium oxide nanopar-
ticles were distributed in superconductors to improve 

the quality of the latter. Now what is a superconductor 
again? Imagine yourself running through a crowded 
street. That’s normal conductivity. Now imagine run-
ning through the same street, at night, without anyone 
in your way. That’s superconductivity. A superconduc-
tor can transport electricity without any resistance, so 
without energy losses.

Just like a baker puts raisins in bread to improve the 
flavor, chemists put particles in materials to improve 
the properties. The result can be a higher mate-
rial strength or a better conductivity, etc. With the 
nanoparticles these superconductors can carry more 
current so that we can use them in applications. There 
are medical applications like MRI scanners and there 
are green applications where superconductors save 
a lot of energy or even better; harvest energy. With 
superconductors we can construct more powerful wind 
mills, leading the way to a more sustainable future. 

In conclusion, just remember there is essentially 
no difference between a cook and a chemist, and 
both can accelerate their reactions with a microwave! 
If you want to learn more on this subject, please 
see my TEDx talk. You can find it on my blog post 
at www.yourformula.eu. 

References
1. CEM corp
2. “J.-S. Schanche, Mol. Diversity 2003, 7, 293 – 300; 
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Mort Hoffman Receives Chemistry 
Education Award

Professor Morton Z. Hoffman has received 
the Distinguished Contribution to Chemistry 
Education (DCCE) Award from the IUPAC 

Committee on Chemistry Education (CCE) of the on 
the occasion of the 23rd  International Conference 
on Chemistry Education (ICCE) in Toronto, Ontario, 
Canada (13 July 2014).

The DCCE Award recognizes outstanding contribu-
tions with both local and international impact by a 
chemistry educator to improve the teaching and learn-
ing of chemistry.  Previous recipients of the award have 
been Peter Atkins (Oxford University, U.K.), Lida Schoen 
(CCE Young Ambassadors of Chemistry, Netherlands), 
Peter Mahaffy (King’s University College, Canada), and 
Robert Bucat (University of Western Australia).

Professor at Boston University, Morton Hoffman 
was promoted to emeritus in 2005 after a highly 
productive 44-year career in research and teaching in 
BU’s Department of Chemistry.   In 1994, he received 
the University’s highest teaching honor: the Metcalf 
Cup and Prize for Excellence in Teaching. His many 
other honors and awards have included being named 
a Fellow by the ACS, AAAS, and IUPAC; receiving 
the 2007 ACS Volunteer Service Award; the 2002 
Catalyst Award for Teaching Excellence from the 
American Chemistry Council; the 2003 Timm Award 
for Encouraging Young People to Study Chemistry 
from the New England Association of Chemistry 
Teachers; the 2005 Norris Award for Outstanding 
Achievement in the Teaching of Chemistry from the 
Northeastern Section; and the 2006 Outstanding 

Professional Achievement Award from the Alumni 
Association of Hunter College of the City University 
of New York.   He was chair of the Northeastern 
Section in 2002 and of the ACS Division of Chemical 
Education in 2005.

 www.bu.edu/chemistry/2014/07/28/hoffman-chemistry-education-award/

Vânia G. Zuin is awarded the 
CHEMRAWN VII Prize for 
Atmospheric and Green Chemistry

The 2014 CHEMRAWN VII Prize for Atmospheric 
and Green Chemistry was awarded to Professor 
Vânia G. Zuin from Federal University of São 

Carlos in São Carlos, Brazil, at the 5th International 
IUPAC Conference on Green Chemistry, held in Durban, 
South Africa at the end of August.

Dr. Zuin received the award in recognition of 
her significant contributions in developing green 
analytical methodologies used to analyze bioactive 
high-value organic substances extracted from agro-
industrial residues. In this field she has been involved 
in developing new analytical methods based on sor-
bents derived from renewable sources, methodologies 
which have appeared to be useful to analyze natural 
products such as flavonoids and alkaloids as well as 
to optimize processes to make them greener. She has 
also made important contributions in the development 
of curricula for courses in environmental development 
and green chemistry, the latter also through the IUPAC 
project “Green Chemistry in Higher Education: Toward 
a Green Chemistry Curriculum for Latin American 
and African Universities.” In the best academic tradi-
tions she has a number of publications to her credit 
in Brazilian as well as 
international journals 
and books.

Vânia Zuin was 
born and raised in 
Brazil where she also 
obtained all her basic 
professional education, 
first and foremost at 
São Paulo University 
where she defended 
her PhD in analyti-
cal chemistry in 2001, 
partly conducted in 
Turin, Italy. After a few 

IUPAC Wire

Prof. Emer. Morton Hoffman receiving the IUPAC-CCE 
Award for Distinguished Contribution to Chemistry 

Education from Peter Mahaffy (King’s University 
College, Canada), at left, and Mei-Hung Chiu 

(National Taiwan Normal University). (Photo attribu-
tion: Paul Piunno, University of Toronto)

News and information on IUPAC, its fellows, and member 
organizations.
See also www.iupac.org

Vânia Zuin (left) with Leiv 
Sydnes, Chair of CHEMRAWN
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years abroad, in Germany with funding from the 
Humboldt Foundation, she was offered and accepted 
an academic position at her Alma Mater where she 
has advanced to become a professor. After her return 
to the Federal University of Sâo Carlos she started 
to focus more and more on education, to such an 
extent that she defended a second PhD, this time in 
Green Chemistry Education.

Another professional virtue of Dr. Zuin is her 
engagement in a number of collaborations nation-
ally and internationally. She is the coordinator of the 
Green Chemistry Section of the Brazilian Chemical 
Society (SBQ). As a member of the Alexander von 
Humboldt Foundation research network she is also 
Vice President of the Humboldt Kolleg in Brazil, and 
in addition she is currently Honorary Visiting Fellow at 
the Green Chemistry Centre of Excellence at University 
of York in the United Kingdom.

 www.iupac.org/news/news-detail/article/vania-g-zuin-is-awarded-the-
chemrawn-vii-prize-for-atmospheric-and-green-chemistry.html

Sébastien Perrier received the 2014 
IUPAC- Samsung Young Polymer 
Scientist Award

In July 2014, the IUPAC Polymer Division announced 
that Sébastien Perrier from the University of 
Warwick, UK and Monash University, Australia, was 

the 2014 recipient of the IUPAC-Samsung Young 
Polymer Scientist Award.

Professor Sébastien Perrier’s research focuses on 
the design of new nanostructured materials. His group 
is shared between the Department of Chemistry at 
the University of Warwick and the Monash Institute 
of Pharmaceutical Sciences at Monash University. The 
Warwick team focuses on macromolecular engineer-
ing, the design of macromolecules and nanostructured 
materials. The Monash team employs these materials 
for biomedical applications, including for drug deliv-
ery, bioconjugation, and synthetic vaccines.

Sébastien Perrier graduated with his PhD in 2002 
from the University of Warwick, England, in polymer 
chemistry. After one year as a postdoctoral fellow at 
the University of New South Wales, Australia, he was 
appointed as lecturer at the University of Leeds, UK. In 
October 2007, he moved to the University of Sydney 
and was appointed as director of the Key Centre for 
Polymers & Colloids.   Professor Perrier leads a team 
of 15-20 researchers working on the design of a wide 

range of state-of-the-art functional polymeric materi-
als by careful manipulation of their molecular structure. 
He is a member of the editorial boards of the jour-
nals Soft Matter, Macromolecules, European Polymer 
Journal and Polymer Chemistry, a member of the RACI 
Polymer Division executive committee (2011 Chair), 
and was appointed on the Australian Research Council 
College of Experts in 2011. Awards include the Macro 
Group UK Young Researcher Award (2006), the Young 
Tall Poppy Science Award (2009), the Rennie Memorial 
Medal (2009), the David Sangster Polymer Science 
and Technology Award (2009), the RACI Applied 
Research Award (2012), a Future Fellowship (2012), 
the Australian Academy of Science Le Fèvre Memorial 
Prize (2013), the Royal society Wolfson Research Merit 
Award (2013), the Wolfson Merit Award (Royal Society, 
2014), and the Biomacromolecules / Macromolecules 
Young Investigator Award (ACS, 2014).

Perrier presented his award lecture titled  “Tubular 
Supramolecular Polymers” at the IUPAC World Polymer 
Congress, 6-11 July 2014 in Chiang Mai, Thailand.

The winner of the Samsung–IUPAC Young Polymer 
Scientist Award is chosen every other year right 
before the World Polymer Congress from a pool of 
recommended candidates who are below age 40. The 
award is managed by the IUPAC Polymer Division and 
made possible by an endowment from Samsung Total 
Petrochemical Co. Ltd. of South Korea. In 2012, the 
Samsung-IUPAC Award went to Rachel O’Reilly.

 www.iupac.org/news/news-detail/article/sebastien-perrier-received-the-
2014-iupac-samsung-young-polymer-scientist-award.html

DSM Materials Sciences Award 2014 
goes to Prof. Jian Ping Gong

Royal DSM, the global life sciences and materi-
als sciences company, announced on 8 July 
2014 that Prof. Jian Ping Gong, Professor of 

the Faculty of Advanced Life Science, Hokkaido 
University, Japan has been awarded the DSM Materials 
Sciences Award 2014 in recognition of her exceptional 
contributions to the advancement of double-network 
hydrogels and materials sciences.

The DSM Materials Sciences Award is part of DSM’s 
Bright Science Awards Program, and is presented in 
cooperation with IUPAC. DSM bestows the Materials 
Sciences award every two years in recognition of 
outstanding scientific work by an established scientist 
that has significantly contributed to the advancement 
of the materials sciences field.
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IUPAC Wire

An international judging committee, chaired by 
Dr. Marcel Wubbolts, Chief Technology Officer of 
DSM, selected Professor Gong from among the can-
didates proposed via a public call for nominations. 
Professor Gong received the award – which carries 
a cash prize of EUR 50,000—from Dr. Wubbolts at 
the  IUPAC World Polymer Congress 2014  in Chiang 
Mai, Thailand on 8 July.

 www.dsm.com/solutions/awards/en_US/generic/informationcenter/2014/07/2014-
07-08-dsm-materials-sciences-award-2014-goes-to-prof-jian-ping-gong.html#

2015 IUPAC-SOLVAY International 
Award for Young Chemists 
announced

The IUPAC-SOLVAY International Award for 
Young Chemists is intended to encourage out-
standing young research scientists at the begin-

ning of their careers. The awards are given for the 
most outstanding PhD theses in the general area of 
the chemical sciences, as described in a 1000-word 
essay. The award is generously sponsored by Solvay. 
Applications for the 2015 Awards are now being solic-
ited and the deadline is 1 February 2015.

IUPAC will award up to five prizes annually. Each 
prize will consist of USD 1000 cash and travel expenses 
to the next IUPAC Congress. In keeping with IUPAC’s 
status as a global organization, efforts will be made to 
assure fair geographic distribution of prizes.

The awards will be presented at the IUPAC Congress. 
Each awardee will be invited to present a poster on 
his/her research and to participate in a plenary award 
session, and is expected to submit a review article for 
possible publication in Pure and Applied Chemistry.

See website for more details on how to apply.

 www.iupac.org/news/news-detail/article/2015-iupac-solvay-international-
award-for-young-chemists-announced.html

In Memoriam: Gerrit den Boef

In early July, we learned with sadness of the pass-
ing of Gerrit Den Boef. Professor den Boef was 
88. He retired from IUPAC activities more than ten 

years ago as the first chair of the Project Committee 
(1999-2001) and his last General Assembly was in 
Brisbane in July 2001. Long-time IUPAC members will 
remember him either as a Member or President of 
the Analytical Chemistry Division, or later as IUPAC 
Secretary General (1991-1995).

While most of his IUPAC time was in the 80s and 
90s, one can only imagine while reading the History of 
IUPAC what his experience and influence have been. 
He stepped up in times when IUPAC was undergo-
ing changes and restructures. After about a decade 
of debates during the 90s, IUPAC changed gear and 
adopted the project system as it is known today. 
With his colleagues and IUPAC officers, Gerrit worked 
through changes of mood and operation. In 1999, he 
became the first chair of the Project Committee. 

Emeritus professor of analytical chemistry of the 
University of Amsterdam, Gerrit den Boef has been 
the Rector of the University in the late 70s. He also has 
been president of the Royal Dutch Chemical Society. 
In his early years as a PhD student in mathematics and 
chemistry, Gerrit was active in the basketball world. 
He was a prominent member and at the time became 
the President of the Dutch basketball federation. One 
of his achievements at Amsterdam University was 
to initiate an umbrella sport organization, which ulti-
mately culminated in a large sports complex on the 
new Science Park campus.

Over the last decade, he kept in touch with the 
IUPAC Secretariat by email. He was curious to know 
how IUPAC was doing. While he shared anecdotes 
of his past experience, he always suggested to look 
up to the future. According to his wife Hanke, Gerrit’s 
time with IUPAC was the best time in his professional 
career. The messages that the Secretariat quickly 
received in return of sharing the news of Gerrit’s 
passing with IUPAC colleagues easily support this: 
“He was a genial and friendly colleague with whom 
I spent some happy hours,” “a loyal and hard worker 
for IUPAC,” “he was indeed a marvelous person and 
contributor to IUPAC.” One member wrote “I remem-
ber his kind, quiet and thoughtful looks and smile,” 
and another one, in French: “charmant Gerrit, toujours 
gentil et souriant.” His passion for the Union was obvi-
ously contagious; Gerrit was beloved by many and he 
will be missed. Our condolences to his wife and family. 
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Critically evaluated rate parameters 
for chain-length-dependent termi-
nation in radical polymerization of 
styrene and n-alkyl methacrylates

A project initiated under the Polymer Division aims 
to deliver a critical evaluation of rate parameters for 
chain-length-dependent termination of styrene and 
n-alkyl methacrylates, leading to the provision of 
benchmark data for such; and to provide guidelines 
on the correct employment of these parameters for 
evaluation of (steady-state) rate and average degree 
of polymerization.

The previous project in this series, “Critically evalu-
ated termination rate coefficients for free-radical 
polymerization. 1. Current status, evaluation of experi-
mental methods, data for styrene and methyl meth-
acrylate”  (project 2000-028-1-400), was by any 
measure a success. This is conveyed most emphati-
cally by the impressive number of citations so far 
for the two publications from this project:  108 for M. 
Buback et al. Macromol. Chem. Phys. 2002, 203, 2570-
2582 (http://dx.doi.org/10.1002/macp.200290041), 
and  72  for C. Barner-Kowollik et al. Prog. Polym. 
Sci.  2005, 30, 605-643 (http://dx.doi.org/10.1016/j.
progpolymsci.2005.02.001).

What these figures evidence is the thirst of the 
radical polymerization (RP) community - including the 
many practitioners of reversible-deactivation (“living/
controlled”) RP - for definitive instruction and data on 
termination, traditionally the most difficult topic in the 
realm of RP kinetics. The reason for the difficulty has 
become incontrovertibly clear over the last decade: 
termination is chain-length dependent in rate.

For more information, contact the Task Group Chair Greg Russell <greg.russell@
canterbury.ac.nz>

 www.iupac.org/project/2013-051-1-400

Guidelines for assigning values and 
calculating uncertainties to the stan-
dard atomic weights
The IUPAC Standard Atomic Weights are widely used 
in science and technology. One of the most prominent 
uses of the atomic weights lies in their role of linking 
the SI base units kilogram and mole. Until 2009, the 
user community was provided with a single tabu-
lated value of the standard atomic weight of an ele-
ment along with its uncertainty. For example, Ar(C) = 

12.0107(8). Since 2009, IUPAC has resolved to depart 
from the well-known notation of a single value with an 
uncertainty in favour of an interval notation for those 
elements whose atomic-weight values vary signifi-
cantly in nature, for example Ar(C) = [12.0096, 12.0116]. 
At present there are 12 such elements [1].

The introduction of the inter-
val notation has emphasised 
the variability of the atomic-
weight values in Nature, yet it 
has raised some unanswered 
questions about the interpre-
tation and use of these quan-
tities. Acknowledging that 
formal guidance on the inter-

pretation of standard atomic weights is currently 
lacking from IUPAC, this project is set to develop 
said guidelines. These guidelines will be consistent 
with the views of the IUPAC Commission on Isotopic 
Abundances and Atomic Weights (ciaaw.org) and 
those expressed in the Guide to the expression of 
uncertainty in measurement [2], and will include the 
matter of interval notation.

The project team is composed of Juris Meija (NRC, 
Canada), Antonio Possolo (NIST, United States), 
and Brynn Hibbert (University of New South Wales, 
Australia) and is lead by Adriaan van der Veen (VSL, 
the Netherlands).

[1] M. E. Wieser, et al, Atomic weights of the ele-
ments 2011 (IUPAC technical report), Pure Appl. Chem. 
85 (5), (2013) 1047-1078.

[2] BIPM, IEC, IFCC, ILAC, ISO, IUPAC, IUPAP, OIML, 
JCGM 100:2008: Evaluation of measurement data 
- Guide to the expression of uncertainty in measure-
ment, BIPM, Sèvres, 2008.

For more information, contact the Task Group Chair Adriaan van der Veen <avd-
veen@vsl.nl>

 www.iupac.org/project/2013-032-1-200

Nano-pesticides in the Environment

The first workshop associated with the project titled 
“Guiding principles to facilitate a harmonized eco-
logical risk assessment framework for nano-pesticides 
in the environment” (project 2012-020-3-600) was 
held in Europe at the University of York on 18-19 
May 2013 coinciding with SETAC Europe meeting in 
Glasgow. The synthesis from the workshop discus-

The Project Place
Information about new, current, and complete IUPAC 
projects and related initiatives.
See also www.iupac.org/home/projects.html
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sions was captured in a “Perspective Article” pub-
lished in April 2014 in Journal of Agriculture and Food 
Chemistry: dx.doi.org/10.1021/jf500232f. The work-
shop was jointly sponsored and organized by IUPAC 
and APVMA (The Australian Pesticide and Veterinary 
Medicines Authority). APVMA is the regulatory agency 
in Australia dealing with nanomaterials for applica-
tions in agriculture and veterinary medicines.

The workshop was attended by 18 experts from 
Europe, USA and Australia. Together they represented 
academia, researchers, and regulatory agencies. The 
regulatory agency of the UK - Food and Environment 
Research Agency (FERA), had strong representation 
through three FERA delegates, and including task 
group member Dr Chris Sinclair. Dr Philip Reeves (Chief 
Scientist, APVMA and project task group member) 
played a major role in liaising with industry and other 
regulators. The workshop was hosted by Dr Alistair 
Boxall (University of York). All project task group 
members were invited but only some could attend.

During the workshop, after overview presentations, 
notably by Dr Melanie Kah (University of Vienna), the 
experts worked over two days in parallel in four dif-
ferent groups; covering (1) Definitions and Regulatory 
considerations (2) Properties and Characterisation, 
(3) Environmental fate and Behaviour, and (4) Effects 
and Risk Assessment.

In the “Perspective Article” mentioned above, the 
current approaches for environmental risk assess-
ment of pesticides are reviewed and the question of 
whether these approaches are fit for use on nanopes-
ticides is addressed. Potential adaptations to existing 
environmental risk assessment tests and procedures 
for use with nanopesticides are discussed, addressing 
aspects such as analysis and characterization, environ-

mental fate and exposure assessment, uptake by biota, 
ecotoxicity, and risk assessment of nanopesticides in 
aquatic and terrestrial ecosystems. Throughout, the 
main focus is on assessing whether the presence of 
the nanoformulation introduces potential differences 
relative to the conventional active ingredients. The 
proposed changes in the test methodology, research 
priorities and recommendations would facilitate the 
development of regulatory approaches and a regula-
tory framework for nanopesticides

The second major project activity was held in San 
Francisco, in the form of a special symposium, at the 13th 
IUPAC International Congress of Pesticide Chemistry 
in August 2014. The symposium had representations 
from industry, regulatory and research communities. 
Dr Darren Anderson from the Vive Corp gave the 
industry perspective. Dr Phil Reeves of APVMA pro-
vided regulatory perspective. Dr Melanie Kah reviewed 
the current state of science on nanopesticides. Dr 
Alistair Boxall brought the key messages from the 
2013 workshop. Dr Kookana identified key knowledge 
gaps to kick start the discussion session during the 
symposium. Ultimately, the task group will prepare a 
set of recommendations and guiding principles (crite-
ria) for ecological risk evaluation of nano-pesticides.

For more information, contact the Task Group Chair Rai Kookana 
<Rai.Kookana@csiro.au>

 www.iupac.org/project/2012-020-3-600

Medicinal Chemistry in Drug 
Discovery, India
The increase in Medicinal Chemistry and Drug 
Discovery employment in Indian and Southeast 
Asian pharmaceutical companies and in the Contract 
Research Organizations collaborating with US and 
European companies has created a need for chem-
ists and drug discovery scientists to acquire state-of-
the-art knowledge of medicinal chemistry and other 
drug discovery areas. This course will emphasize the 
design strategy that takes into account drug metabo-
lism and pharmacokinetics (DMPK), and toxicophore. 
The course will be based on the successful first year 
program in 2013 and the Drew University Residential 
School on Medicinal Chemistry, taught annually since 
1986 on the Drew University campus in Madison, New 
Jersey. MCI 2015 will comprise 4.5 days of content, 
including 18-20 1-hour lectures on topics covering all 
aspects of medicinal chemistry from target selection 

The participants during the May 2013 workshop  
on Nanopesticides at Ron Cooke Hub of the 

University of York, York (UK).
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Project Place

and validatation, to hit identification, hit-to-lead chem-
istry, and lead optimization. New lectures on preclini-
cal toxicity and clinical development will be added for 
the 2015 program. Four case history presentations 
of successful drug discovery programs will also be 
included. The course will be taught mainly by faculty 
from the US, with some local Indian faculty members 
also participating. The plan is to increase the number 
of Indian faculty members in subsequent years. The 
performance and value of the course will be assessed 
after the end of the three-year period, and a decision 
whether to continue in the same format made at that 
time. The desired outcome will be to enroll 80-100 
attendees each year, and provide them with a strong 
introduction to the practice of medicinal chemistry in 
drug discovery. We are actively seeking the participa-
tion of other emerging or developing countries such as 
Singapore, Malaysia, South Africa, etc.

Following the success of the four-day Residential 
Course in Medicinal Chemistry (see Chem Int, March 
2014, p.20), the current program is designed to edu-
cate drug discovery and early clinical development 
scientists from industry and academia, including the 
areas of medicinal chemistry, formulation chemistry, 
metabolism, and toxicology, on the importance of 
interplay among the different areas and their team 
efforts to execute a successful drug discovery and 
development process. The next Course is planned 
for February 2015.

For more information, contact the Task Group Chair Balu Balasubramanian 
<neel.balu@gmail.com>

 www.iupac.org/project/2014-011-2-700

Biological Context by Text 
Data-mining
The goal of this recently completed project supported 
by the Chemistry and Human Health Division (Division 
VII) was to extend the usefulness and applicability 
of the glossaries, and explore methods for identify-
ing the various contexts in which the terms appear in 
the scientific literature.

The project evolved from an initial concept to iden-
tify how text data-mining for standard terms, as com-
monly developed by IUPAC Divisions as glossaries, 
should consider how the rapid technological changes 
in scientific domains may be impacted by the ongoing 

use and evolution of such definitions. The area of con-
centration for this study was in Bioinformatics in Drug 
Development as this represented a relatively new area 
that was undergoing such changes and was also an 
area of interest to Division VII and its sub-committee 
in Medicinal Chemistry and Drug Development

The IUPAC funding served as seed money to initiate 
this activity, initially in collaboration with a commercial 
group, BioBase, whose business and products involve 
extensive literature evaluation and text-mining. As 
the project evolved, it became apparent that with the 
significant ongoing changes in the field, the ability 
to use a glossary-based approach would not be able 
to adapt in concert with the evolution of terms and 
their use in this field. An alternative approach, using 
an ontology-based methodology, was adopted, which 
focused on the development of a data model for the 
diverse knowledge that was based not on specific 
terms but rather concepts and relationships. This pro-
vided the flexibility to be rapidly adaptable and exten-
sible so that it could enable “learning” as it is used and 
thus continue to maintain a currency with the actual 
practice that is not achievable with a glossary-based 
approach. This prototype has been implemented 
into a computational platform that is being success-
fully applied to a range of problems in pharmaceuti-
cal research and development and is generalizable 
to other domains as well. The results of this project 
suggest that consideration of an ontology-based 
approach should be considered in IUPAC projects that 
propose to develop glossaries as it can bridge the gap 
between formal definitions, actual use, and ongoing 
evolution in a systematic manner

This project’s initial findings have been summarized 
in a 2011 publication of the IEEE (International Electrical 
and Electronics Engineers, Division of Bioinformatics 
and Biocomputing) and titled “Hypothesis Generation 
and Evaluation in Clinical Trial Design.” Abstract and 
full text available on ieee.org, http://dx.doi.org/10.1109/
BIBM.2011.62. The project was a collaboration with the 
National Research Council of Italy (Pisa).

For more information, contact the Task Group Chair Michael Liebman <michael.
liebman@ipqanalytics.com>

 www.iupac.org/project/2005-049-1-700
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Project Place

IUPAC Recommendations for the 
definition, preferred symbol for all 
transport properties
The IUPAC Green Book is the ultimate source of ref-
erence for the quantities, units and symbols used in 
physical chemistry. The growing interest in the trans-
port properties of fluids in multi-component ionic 
systems, such as are often found in biological sys-
tems, exemplified by their treatment in Experimental 
Thermodynamics Volume IX, entitled Transport 
Properties of Fluids: Advances in Transport Properties. 
During production of this volume it became clear that 
Chapter 2.15 of the Green Book requires expansion to 
include the definitions of a number of different diffu-
sion coefficients as well as to remove ambiguity that 
has appeared in the publication of articles

In a solution of n components there are (n - 1) 
independent interdiffusion fluxes and (n - 1)2 interdif-
fusion coefficients so that for a binary solution (for 
which n = 2) is described by a single interdiffusion 
coefficient D. The term interdiffusion refers to mass 
transport caused by gradients in chemical composi-
tion whereas intradiffusion refers to diffusion without 
mass transport in solutions of uniform chemical com-
position. For a binary mixture of water and hydrogen 
chloride there are intradiffusion coefficients for each 
of the ions in the solution and one interdiffusion 
coefficient for the binary molecular mixture. Each 
diffusion coefficient has a very different dependence 
on chemical composition.

A variety of definition and nomenclature has been 
adopted in the literature for these various diffusion 
coefficients and there is a significant lack of clar-
ity and certainty about their usage as a result. This 
project sets out to provide definitions for the relevant 
coefficients as well as recommended notation for 
each diffusion coefficient. In particular, either clarifica-
tion, definitions, or recommended nomenclature are 
required for all of the following:
1. self-diffusion coefficients which are used for the 

intradiffusion coefficient of a pure substance;
2. the interdiffusion coefficientsof a binary mixture, 

commonly called the mutual diffusion coefficients;
3. the relationship of tracer diffusion to interdiffu-

sion and intradiffusion;
4. the use of term chemical interdiffusion, which 

is informative because it implies the mixing and 
mass transport of a different chemical component 
caused by gradients of chemical composition; 

5. commonly used diffusion coefficients that are nei-
ther interdiffusion coefficients nor intradiffusion 
coefficients that occur, for example, in dynamic 
light-scattering; and,

6. the appropriate terms for the many diffusion 
coefficients that can be defined for the various 
ionic components of multicomponent electrolyte 
systems that include the relationships between 
diffusion coefficients, Onsager coefficients and 
the reciprocal relationships.

These definitions will ultimately make unnecessary 
the use of vague terminology such as translational dif-
fusion, Fickian diffusion, and Brownian diffusion.

The International Association of Chemical 
Thermodynamics (IACT, formerly the Sub-Committee 
on Transport Properties of Commission I.2 on 
Thermodynamics of IUPAC) will use the project to 
propose definitions, preferred symbols, and SI units 
for all of the transport properties and include them, 
together with a didactic description, in a set of IUPAC 
recommendations for potential incorporation in a new 
version of the Green Book.

For more information, contact the Task Group Chair William A. Wakeham 
<W.A.Wakeham@soton.ac.uk>

 www.iupac.org/project/2014-010-1-100

End-of-line hyphenation of  
systematic chemical names
What to do at the end of a line? Because names of 
chemical compounds can be quite long and often 
require division at the end of a line, the project aims 
at formulating a set of recommendations that describe 
how these names should be meaningfully divided at 
line breaks. The recommendation should also prohibit 
division at illogical places. At present, proof reading 
may consist for a large part of suggesting other ways 
of how/where to divide chemical names in ways that 
make sense to a chemist. To avoid this proofreading 
aspect, the present project also proposes how authors 
could indicate themselves in their electronic manu-
scripts where names of chemical compounds can be 
divided and which hyphens that are part of the sys-
tematic name should not be used as end-of-line break.

For more information, contact the Task Group Chair Albert J. Dijkstra 
<albert@dijkstra-tucker.be>

 http://www.iupac.org/project/2014-003-2-800
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Single-molecule fluorescence imag-
ing by total internal reflection 
fluorescence microscopy (IUPAC 
Technical Report)

Alex E. Knight

Pure and Applied Chemistry, 2014 
Volume 86, Issue 8, pp. 1303–1320

Recent years have seen a huge expansion of interest 
in single-molecule detection methods. These include 
electrical methods such as patch clamping, mechani-
cal methods such as atomic force microscopy and 
optical tweezers, and a variety of optical methods, 
many of them based on fluorescence. The most 
widely used such method is fluorescence correlation 
spectroscopy (FCS) and its many variants. The com-
mon strategy in most such methods is to improve the 
selectivity for the molecules of interest by restricting 
the excitation volume. For example, in FCS and confo-
cal approaches excitation is effectively limited to a dif-
fraction-limited focal volume, and a confocal pinhole 
or similar device is also used to restrict the emission 
volume. Similarly, in light sheet microscopy, excitation 
is limited to a thin slice of the sample. Probe-based 
methods, such as scanning near-field optical micros-
copy (SNOM) or tip-enhanced fluorescence (TEF) rely 
upon optical near-field effects to locally excite fluo-
rescence. Total internal reflection fluorescence (TIRF) 
microscopy exploits a similar phenomenon, by using 
evanescent waves to restrict excitation to a very thin 
layer near a surface.

TIRF or evanescent wave microscopy is one of the 
most popular single-molecule imaging approaches. 
Like FCS, it is an optically rather simple technique 
and is therefore robust and relatively easy to set up. A 
number of commercial systems are available, although 
these are mostly targeted at cell biology applica-
tions, usually not involving single-molecule detection. 
Furthermore, a number of implementations of TIRF 
combined with other techniques have been devel-
oped, including with optical tweezers, scanning probe 
microscopy, and FCS. An advantage of TIRF is that 
it allows wide-field data collection and is, therefore, 
capable of continuous data collection in parallel on 
many hundreds or even thousands of molecules. TIRF 
is limited to viewing molecules at, or near, a surface; so 
in comparison to confocal microscopy, for example, it 
cannot be used for three-dimensional imaging of cells. 

However, its excellent depth discrimination is also one 
of its main advantages, as discussed below.

In this technical report, the general theory of 
the TIRF technique is described, together with a 
discussion of some points of importance in experi-
mental design and the interpretation of data. 
Although the scope of the article is restricted to TIRF, 
many of the observations will also apply to other 
single-molecule imaging modalities.

This report is part of the output of IUPAC project 2004-021-1-300, “Reference 
methods, standards and applications of photoluminescence,” chaired by Enrique 
San Roman and Fred Brouwer.

 http://dx.doi.org/10.1515/pac-2012-0605

Updates to the International System 
of Units (SI) brochure (8th edition)

In June 2014, the Consultative Committee for 
Units (CCU) of the Bureau International des Poids et 
Mesures (BIPM) released a supplement to the cur-
rent edition of the SI brochure (www.bipm.org/en/si/
si_brochure), which lists the most significant changes 
to be made to the 8th edition, published in 2006. The 
changes result from recommendations made by the 
CCU at its 19th (2009), 20th (2010) ,and 21st (2013) 
meetings and which were approved by the CIPM at its 
103rd meeting in March 2014.

The intention was not to comprehensively review 
the full text of the brochure; instead, the most sig-
nificant items were updated to bring them into line 
with the recent recommendations and at the same 
time references to other documents were updated. 
The supplement includes the new definition of the 
astronomical unit for length adopted by the XXVIII 
General Assembly of the International Astronomical 
Union (IAU) in 2012.

The updates listed in “Supplement 2014” have been 
included in the HTML version of the SI brochure (8th 
edition) which is available on the BIPM website, and an 
insert will be included in the remaining printed copies 
of the brochure.

 www.bipm.org/utils/common/pdf/si_supplement_2014.pdf

 www.bipm.org/en/si/si_brochure/

Making an imPACt
Recent IUPAC technical reports and recommendations 
that affect the many fields of pure and applied chemistry. 
See also degruyter.com/pac
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Variation in the terrestrial isotopic 
composition and atomic weight of 
argon (IUPAC Technical Report)

J.K. Böhlke

Pure and Applied Chemistry, 2014 
Volume 86, Issue 9, pp. 1421–1432

The isotopic composition and atomic weight of argon 
(Ar) are variable in terrestrial materials. Those varia-
tions are a source of uncertainty in the assignment 
of standard properties for Ar, but they provide useful 
information in many areas of science. Variations in the 
stable isotopic composition and atomic weight of Ar 
are caused by several different processes, including (1) 
isotope production from other elements by radioactive 
decay (radiogenic isotopes) or other nuclear transfor-
mations (e.g., nucleogenic isotopes), and (2) isotopic 
fractionation by physical-chemical processes such as 
diffusion or phase equilibria. Physical-chemical pro-
cesses cause correlated mass-dependent variations 
in the Ar isotope-amount ratios (40Ar/36Ar,  38Ar/36Ar), 
whereas nuclear transformation processes cause non-
mass-dependent variations. While atmospheric Ar 
can serve as an abundant and homogeneous isotopic 

reference, deviations from the atmospheric isotopic 
ratios in other Ar occurrences limit the precision 
with which a standard atomic weight can be given 
for Ar. Published data indicate variation of Ar atomic 
weights in normal terrestrial materials between about 
39.7931 and 39.9624. The upper bound of this interval 
is given by the atomic mass of 40Ar, as some samples 
contain almost pure radiogenic 40Ar. The lower bound 
is derived from analyses of pitchblende (uranium min-
eral) containing large amounts of nucleogenic  36Ar 
and  38Ar. Within this interval, measurements of dif-
ferent isotope ratios (40Ar/36Ar or  38Ar/36Ar) at vari-
ous levels of precision are widely used for studies in 
geochronology, water–rock interaction, atmospheric 
evolution, and other fields.

This report is part of the output of IUPAC project 2009-023-1-200, “Evaluation of 
radiogenic isotopic abundance variations in selected elements,” chaired by M. E. 
Wieser.

 http://dx.doi.org/10.1515/pac-2013-0918

Provisional Recommendations
Provisional Recommendations are drafts of IUPAC 

recommendations on terminology, nomenclature, and 
symbols made widely available to allow interested 
parties to comment before the recommendations 
are finally revised and published in Pure and Applied 
Chemistry. Full text is available online.

Nomenclature and Graphic 
Representations for Chemically 
Modified Polymers

A new source-based nomenclature system is 
described which indicates that a particular polymer 
has been chemically modified. A connective within the 
name of a polymer, -mod-, is introduced for this pur-
pose as in poly[(A)-mod-(B)]. The system is intended  

 
to be used in accordance with source-based naming 
of polymers but also provides for the use of structure-
based names when it is unavoidable. It embraces: (1) 
modification of a constitutional unit into another, the 
unique structure of which is known; and (2) a more 
general modification of a constitutional unit resulting 
in any one of a number of possible structures. In addi-
tion, a new symbol, ~>, is proposed for use in graphic 
representations of the structure of modified polymers.

Comments by 31 December 2014
Richard G. Jones
kapitimana@gmail.com

 http://www.iupac.org/project/1999-051-1-800
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Big Data for International 
Scientific Programmes
by Simon Hodson
There is little doubt that Big Data is a hot topic. Yet 
while the significance for Big Data may be demonstra-
ble in certain research areas, there is also a lot of hype 
(particularly in relation to commercial applications), 
and its corollary, therefore, scepticism. Convened by 
CODATA and co-sponsored by a number of impor-
tant international organisations, the International 
Workshop on Big Data for International Scientific 
Programmes  took place on 8-9 June in Beijing, and 
aimed to shed more considered light on the potential 
role of Big Data in such international and interdisci-
plinary research activities.

As an interdisciplinary body of ICSU, the 
International Council for Science, CODATA has a 
strategic commitment to raise the profile of data 
issues in ICSU-sponsored programmes like Future 
Earth  and  Integrated Research on Disaster  Risk. 
CODATA believes it can play an important role in 
improving understanding of challenges and oppor-
tunities relating to Big Data international scientific 
programmes where the integration and analysis of 
sometimes very large, but often complex and diverse 
datasets will be essential for achieving research goals 
which aim to improve decision-making on critical 
issues for humankind and the environment.

Statement of Recommendations and Actions
As a first, practical step towards focusing attention 
on the potential of Big Data for international scien-
tific programmes, the workshop participants and 
sponsoring organisations, agreed a Statement of 
Recommendations and Actions (ref. 1). The Statement 
recognises that Big Data ‘present particularly signifi-
cant challenges and notable opportunities for trans-
disciplinary, international research programmes’ as 
well as for scientific data services and infrastructure 
providers. It makes a series of recommendations for 
the sponsors of international research programmes in 
order to help such programmes take better advantage 
of the Big Data age:
1. Respond to the importance of Big Data for inter-

national scientific programmes
2. Exploit the benefits of Big Data for society
3. Improve understanding of Big Data through inter-

national collaboration
4. Promote universal access to Big Data through 

global research infrastructures
5. Explore and address the challenges of Big Data 

stewardship
6. Encourage capacity building and skills develop-

ment in Big Data science
7. Foster development of policies to maximise 

exploitation of Big Data
The  recommendations are followed by more spe-

cific actions for a CODATA-convened Working Group 
on Big Data for International Scientific Programmes. 
These actions specify useful contributions that such a 
Working Group can make in improving understanding 
of the implications of Big Data for interdisciplinary and 
societally-relevant research, as well as the policy and 
stewardship challenges involved with Big Data:
1. Produce case studies in Big Data for international 

scientific programmes
2. Promote sharing of Big Data solutions across sci-

entific disciplines
3. Research policy, ethical and legal issues for Big 

Data
4. Research stewardship and sustainability chal-

lenges for Big Data
The Working Group will be convened in order 

to hold a first meeting, to define in more detail 
its workplan, at  SciDataCon 2014, the International 
Conference on Data Sharing and Integration for Global 
Sustainability, in New Delhi in November 2014 (ref. 2). 

Preparing such a Statement, if it is to be mean-
ingful, is not a task that any one organisation can 
do in isolation: invited as co-sponsors for the work-

CODATA Secretary General, Professor Sara Graves, 
chairing the Opening Ceremony

Conference Call
Reports from recent conferences and symposia
See also www.iupac.org/home/conferences.html
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shop were a number of international organisations 
with an interest in data stewardship (our sister 
organisations the  ICSU World Data System), data 
interoperability (the  Research Data Alliance), data 
sharing and reuse (the Group on Earth Observation) 
as well as international collaborations involved in 
interdisciplinary research (Future Earth, IRDR and 
the International Society for Digital Earth), as well as 
our hosts the Institute of Remote Sensing and Digital 
Earth of the Chinese Academy of Sciences (RADI). It 
is hoped that these organisations will also collaborate 
on the Working Group.

Running over two days, the workshop featured 
four keynotes and twenty-one presentations from 
distinguished researchers. The opening ceremony was 
attended by over 100 participants and included agenda 
setting statements from representatives of sponsoring 
organisations. The workshop closed with a panel ses-
sion, chaired by CODATA President Huadong Guo and 
former CODATA Secretary General, Bob Chen. The dis-
cussions were lively and engaged, focussing on finalis-
ing the Statement of Recommendations and Actions.

References
1. http://codata.org/blog/wp-content/uploads/2014/06/

CODATA-Big-Data-Workshop-STATEMENT-v07-FINAL.
pdf 16 June 2014

2. www.scidatacon2014.org/

Report reprinted with permission; http://codata.org/blog/2014/06/16/big-data-
for-international-scientific-programmes-a-statement-of-recommendations-and-
actions/  Simon Hodson, CODATA Executive Director, invites replies and comments 
on the CODATA blog.

CD3—A Celebration More 
Than 20 Years in the Making
by Paul Erhardt
There were many reasons to celebrate on 22 June 2014 
the distinctive and ahead-of-its-time presence of the 
Center for Drug Design and Development (CD3) at the 
University of Toledo that go beyond its successful run 
for the last 20 years (see feature on page 8). Being 
hesitant myself for any personal publicity, I must thank 
current UT’s College of Pharmacy and Pharmaceutical 
Sciences (CPPS) Dean Johnnie Early for insisting that 
we have a public celebration and for recruiting two of 
my close faculty colleagues to serve as its organizers, 
Drs. Amada Bryant-Friedrich and Viranga Tillekeratne 
(“A” and “T” as I call them). Toward that end a one-day 
technical symposium was held and capped by a gala 
dinner party. In line with the CD3’s academic mission, 
this event was cleverly set up by “A” and “T” so as to 
precede but immediately merge into the 47th Annual 
Mid-Atlantic Graduate Student Symposium (MAGSS) 
in Medicial Chemistry, a two-day conference, also 
hosted by the UT CPPS and titled “Drug Discovery: 
A United Front.” (See www.utoledo.edu/pharmacy/
depts/mbc/MAGSS/MAGSS.html)

In addition to the homecoming/anniversary style 
lineup of alumni and CD3 active-member speakers, 
two excellent keynote science lectures were delivered 
by Drs. Gunda George and Chris Lipinski, and then a 
technical but lay-entertaining dinner lecture was pre-
sented by Dr. Mukund Chorghade. A series of dinner 
toasts were led by my long-standing academic col-
league Dr. Ken Bachmann. Overall the day proved to 
be a very positive moment for medicinal chemistry at 
UT and a worthwhile event for all attendees.

In addition to the CPPS and UT Foundation, sev-
eral external sponsors contributed and they were 
gratefully recognized: Aldlab, LLC. (Jidong Liu; alum-
nus PhD 2007), Merck Inc. (match with Jing Liao; 
alumnus MS 2000), OncoRx Pharmaceuticals, Inc. 
(Don Barbeau; long-standing, active collaborator), 
Anantrace, Inc. (Duane Mancini, Ritesh Mittal & Mike 
Reese; alumni 2014 MS, PhD 2007 & MS 2009; Ben 
Travis; active collaborator), Erhardt Family (personal 
family), Luniwal Family (Amarjit Luniwal; alumnus 
PhD 2011), NWO StemCure, LLC. (Bruce Heck & Danny 
Kim; active collaborators), Paladino Family (Mark & 
Nanette; friends), Hoss Family (Wayne & Dorothy; pre-
vious CPPS administrator), and Sautter’s Markets, Inc. 
(www.utoledo.edu/pharmacy/centers/centerForDrug/
CD3symposium.html)

CODATA President, Professor GUO Huadong (right) 
and former CODATA Secretary General, Dr. Robert 
Chen (left) chairing the closing panel discussion
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From the online photo album accessible from the 
same link, I would like to share a few pictures. The 
collection of four pictures show Dr. Tillekeratne open-
ing the day’s technical program, Dr. Bachmann initiat-
ing a series of toasts for the gala dinner, Dean Early 
acknowledging my 20 years of service as CD3 Director 
during the later evening venue, and finally Dr. Bryant-
Friedrich at the end of the day’s celebration with 
myself at that point expressing a gesture of sincere 
thanks intended for all of the organizers.

In closing, it should be clear that through the cel-
ebrations but also through the feature presented in 
this issue (page 8), I have tried to specifically thank 
and recognize numerous individuals because of their 
special contributions at various points along the CD3’s 
way. However, I would be very remiss if I didn’t also 
convey the importance of the complete and unending 

support I have always received from my own family 
across my entire professional career, as well as during 
my 20-year period within academe, that includes many 
close colleagues within the Chemistry and Human 
Health Division as presently chaired by Dr. Tom Perun 
and its Subcommittee on Drug Discovery as presently 
chaired by Dr. Janos Fischer. So, the final thanks really 
must go to my spouse Judy and our five (now adult) 
children Bill, Mike, John, Tricia, and Christine. Each 
of them provided very touching personal comments 
either directly or by read-message during the toasting 
ceremony portion of the CD3’s anniversary celebra-
tion’s gala dinner—and for me personally, what a fine 
way to cap the end of this special day indeed.

 www.utoledo.edu/pharmacy/centers/centerForDrug/CD3symposium.html

Dr. Bryant-Friedrich receiving a thanks at the end of 
the day’s celebration on behalf of all organizers.

Dr. Tillekeratne opening the technical program. Dr. Bachmann initiating toasts at the gala dinner.

Dean Early acknowledging Dr. Erhardt’s 20 years 
of service as CD3 Director.
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Solid State Chemistry
by Milan Drabik

IUPAC sponsored the 11th Solid State Chemistry confer-
ence (SSC 2014), which was held on 6-11 July 2014 in 
Trenčianske Teplice, in Slovakia.

SSC 2014 is a part of the series of conferences on 
solid state and materials chemistry with the scope 
and themes of special significance and challenge 
at present time, interlinking research, development, 
and technology. The conferences are held biannually 
alternately in Slovakia and Czech Republic, SSC 2014 
brought together for six days scientists with a shared 
interest in the chemistry of solids to Slovakian spa 
Trenčianske Teplice. A total of 155 scientists from 26 
countries around the world participated in SSC 2014. 
The special topics for SSC 2014 included: Chemical 
and physical aspects, Electric and magnetic aspects, 
Applications of inorganic and organometallic materi-
als, Spectroscopic, diffraction and structural aspects, 
Thermochemical, thermodynamic and kinetic aspects, 
and Computation and theoretical aspects.

The program included six plenary speakers: Prof. 
E. Ionescu, who gave a presentation on Ceramic 
nanocomposites for energy conversion and storage; 
Prof. N. Koga, who talked about Thermoanalytical 
approach to kinetic phenomena in solid-state as exem-
plified by thermal decomposition of solids; Prof. J. 
Garcia-Martinez, who presented on Commercial-scale 
catalytic performance of hieralchical zeolites, and 
also gave a presentation on IUPAC; Dr. E. Murad, who 
discussed Instrumental characterization of geological 
materials and their synthetic analogs; Prof. L. Salmon, 
who gave an excellent overview on Spin crossover 
nanomaterials; and Prof. S. A. M. Tofail, who presented 
his latest results on Electrical properties of nanocrys-
talline hydroxyapatite and its electrical modifications.

The book of Abstracts is available online at  
www.ssc2014.sav.sk/images/photos/SSC_2014_
Book_of_Abstracts.pdf.

In addition to the plenary lectures, the scientific 
program included 11 keynote lectures, 53 lectures and 
99 posters. In addition, Prof. Javier Garcia Martinez 
was the IUPAC representative.

One of the highlights of the conference was the 
IUPAC-sponsored poster competition. A total of 25 

junior researchers entered into this competition. After 
considering the scientific merits of the works pre-
sented, the jury decided to recognize the follow-
ing young scientists: Dr. S. Kareiva, from Dept. of 
Physical Chemistry, Vilnius University, Lithuania, for 
the poster entitled Stereophotography and Spatial 
Surface Reconstruction Using Scanning Electron 
Microscopy Images; Mr. D. S. Patil, Indian PhD stu-
dent at Dept. of Inorganic & General Chemistry, 
University of Pardubice, Czech Republic, for the poster 
entitled Ionic Conductivity Study of LiI-Ga2S3-GeS2 
Chalkogenide System by Random-walk Approach; 
Dr. F. Tonus, from Imperial College London, UK, for 
the poster entitled In-situ SOFC Cathode/Electrode 
Interaction Study at Operating Conditions; Dr. R. 
Šolc, from University of Natural Resources and Life 
Sciences Vienna, Austria/Slovakia, for the poster 
entitled Wettability of Organically Coated Tridymite 
Surface – Molecular Dynamics Study.

All of them received a certificate of their award 
and some books kindly offered by IUPAC during the 
conference gala dinner, as shown in the pictureof the 
awardees with their certificates, and Prof. Boca, Prof. 
Drabik and Prof. Garcia-Martinez.

The SSC 2014 conference enabled the mutual 
exchange of knowledge and ideas of participants 
directly in the lectures and poster sessions and at the 
variety of informal discussions during the six days 
of the conference. An outcome with the input of the 
broader audience will be in a special issue of Pure 
and Applied Chemistry. Scientific editor of PAC—Prof. 
Hugh D. Burrows, has invited plenary and keynote 
lecturers to contribute to this PAC issue. Awardees of 
IUPAC Poster Prize have also been invited to submit 
manuscripts on the topics of awarded poster pre-
sentations. Both the quality of invited and keynote 
lectures and the enthusiasm of IUPAC Poster Prize 
awardees guarantee that this issue of PAC will be rep-
resentative not only of this SSC 2014 but also of the 
challenging fields of solid state & materials chemistry.

Milan Drabik <Milan.Drabik@savba.sk>, chair of Slovak National Committee of 
Chemistry for IUPAC, TM of Division II of IUPAC and member of the Organizing 
Committee of SSC 2014.
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Highlights in Medicinal 
Chemistry
26-30 January 2015, Rio de Janeiro, Brazil

The Subcommittee on Drug Discovery and 
Development of the IUPAC Chemistry and Human 
Health Division is coordinating a short course on 
“Highlights in Medicinal Chemistry,” during the XXI 
University Summer School in Rio, to be held in 26-30 
January 2015. The course is targeted to postgraduate 
students and researchers from Brazil and other coun-
tries of South America.

Most of the lecturers are inventors of drugs, and 
so they provide a real insight into the process of new 
drug discovery. 

A summary of the program outline :
Opening Session
1. Tom Perun (IUPAC, Chemistry and Human Health 

Division) The Role of the IUPAC Division of 
Chemistry and Human Health

2. M. Patrick Woster (American Chemical Society) 
Activities of the ACS Division of Medicinal 
Chemistry

Lectures
1. János Fischer (Richter Plc., Budapest, Hungary) 

Serendipitious Target-based Drug Discoveries
2. Magid Abou-Gharbia (Temple University, 

Philadelphia, USA) Medicinal Chemistry 
Approaches for the Discovery of Innovative 
Therapeutics

3. M. Patrick Woster (MUSC, Medical Uni. of South 
Carolina, USA) Design of Epigenetic Modulators 
as Potential Therapeutic Agents

4. Peter Bernstein (PhaRmaB LLC, Rose Valley, USA)
The Evolving Role of Chemical technology in Drug 
Discovery

5. Helmut Buschmann (PharmaConsulting, Aachen, 
Germany) Pain Research Today: from Morphine 
to Tapentadol

6. Georg Senn-Bilfinger (University of Stuttgart, 
Germany) The Role of Proton Pump Inhibitors 
(PPIs) in the Treatment of Gastrointestinal 
Diseases

7. Arun Ganesan (University of East Anglia, Norwich, 
UK) Physicochemical Properties in Drug Design

8. Jan Heeres (retired from Janssen, Belgium) The 
Discovery of Rilpivirine

9. Eli Breuer (Hebrew University, Jerusalem, Israel) 
Tumor Microenvironment as Target in Cancer 
Therapy

10. Wendy Young (Genentech) Discovery of Kinase 
Inhibitors Across Multiple Therapeutic Indications

11. Peter Bernstein (PhaRmaB LLC, Rose Valley, USA) 
Where next in Anti-inflammatory Drug Discovery?

12. Klaus Wanner (LMU University of Munich, Germany) 
MS Binding Assays and Their Application to the 
Development of New GABA Uptake Inhibitors

For more information, contact the Task Group Chair Fischer János 
<j.fischer@richter.hu>
www.iupac.org/project/2014-022-1-700

European Polymer Congress
21-26 June 2015, Dresden, Germany

The next Congress of the European Polymer Federation 
(EPF) will be held in Dresden, Germany, from 21-26 
June, 2015. Europe’s largest polymer event (about 
1300 participants) offers a platform for broad interdis-
ciplinary exchange and aims at exploring the potential 
polymers offer with regard to a number of global chal-
lenges. Hence, topics are: 
• Advances in macromolecular synthesis: From preci-

sion polymer structures towards interactive poly-
mer materials

• Nanomaterials and composites: Preparation, char-
acterization, processing, modeling, application

• Polymers meet biology: Bioinspired and bioactive 
polymers, biohybrides and polymers at the bioin-
terface 

• From polymer science to soft matter science
• More with less: Polymers address challenges of 

resources, sustainability, and energy efficiency
• The post-silicon age: Polymer and organic electron-

ics
Plenary talks are given by Kristie Anseth (USA), 

Vincenzo Busico (Italy), Antonio Facchetti (USA), Ilias 
Iliopoulus (France), Eugenia Kumancheva (Canada), 
Tom McLeish (UK), Klaus Müllen (Germany), and Karen 
Wooley (USA). In addition, about 50 invited keynote 
lectures and about 400 short contributed communi-
cations are presented in parallel sessions during the 
five day congress. Posters and an industrial exhibition 
complete the program. The online abstract submission 
is open from 1 Sept. 2014 to 15 January 2015.

contact: epf2015@ipfdd.de

 www.epf2015.org

Where 2B & Y
Announcements of conferences, symposia,  
workshops, meetings, and other upcoming activities
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Point of Care Testing
5-6 May 2015, Barcelona, Spain

A next edition of the European Symposium of the 
Clinical Laboratory and In Vitro Diagnostic Industry 
is going to take place 5-6 May 2015 in Barcelona 
(Catalonia, Spain) under the IFCC auspices and the 
IUPAC sponsorship.

The subject of the present Symposium is “Point 
of Care Testing”. The number and catalogue of tests 
that can be performed outside of the clinical labora-
tory and near the patient is increasing rapidly, due to 
technological advances. The Associació Catalana de 
Ciències de Laboratori Clínic (ACCLC) found it inter-
esting to spend the present edition of the European 
Symposium discussing topics around the analysis near 
the patient, with the purpose of creating a discus-
sion forum to share experiences between the various 
professionals involved and promoting the quality and 
safety of patients care. 

The Symposium will be held in the form of an open 
discussion between experts and with the active par-
ticipation of the audience. It is structured in four ses-
sions discussing experiences in rapid diagnostic units 
from the point of view of users, the role of clinical 
laboratory professionals in coordinating point of care 
tests and the implementation of strategies and tools to 
ensure quality and accreditation of these tests. Finally, 
with the help of the in vitro diagnostics industry and 
universities, the latest technological developments in 
this field and future trends will be presented.

To obtain more information, please contact the 
e-mail: contacte@acclc.cat

Research Integrity
31 May – 3 June 2015, Rio de Janeiro, Brazil

The 4th World Conference on Research Integrity will 
be held on 31 May to 3 June 2015 in Rio de Janeiro, 
Brazil. The focus will be on Research Rewards and 
Integrity: Improving Systems to Promote Responsible 
Research.

The World Conference on Research Integrity 
(WCRI) was launched in 2007 in Europe. The 1st 
WCRI was a combined effort of the European Science 
Foundation (ESF) and the US Office of Research 
Integrity (ORI). As the Final Report of the Conference 
states, “research integrity has emerged in recent years 
as a critical topic in policy research and has gained 
significant political and public attention worldwide. 

The Conference aimed at furthering world dialogue 
on this topic,” which was achieved through the par-
ticipation of representatives of funding agencies, 
research institutions, academies of sciences, gov-
ernmental and non-governmental organizations, and 
publishers from about 50 countries. These organiza-
tions include the European Science Foundation, the 
National Science Foundation, the German Research 
Foundation (DFG), the American Association for 
the Advancement of Science (AAAS), the National 
Academies, Calouste Gulbenkian Foundation, ALL 
European Academies (AALEA), the Organization for 
Economic Cooperation and Development (OECD), the 
International Council for Science (ICSU), the European 
Molecular Biology Organization (EMBO), the World 
Health Organization (WHO), Nature Publishing Group 
(NPG) and other publishers, and The Committee on 
Publication Ethics (COPE).

The 1st WCRI established “a framework for contin-
ued discussion of research integrity on a global level 
and identified that challenges in promoting the integ-
rity of the science system are in many ways funda-
mentally different for developing countries, countries 
in transition or emerging economies.” This aware-
ness strengthened the idea that addressing research 
integrity in different science systems should be a 
global priority and that a proactive agenda would be 
crucial to broaden participation. A proactive agenda 
included, for example, initiatives from major publishers 
to tackle the problem of plagiarism, image manipula-
tion, and inappropriate authorship credit. In the years 
that followed the 1st WCRI, many of these initiatives 
were taken by publishers and journals such as Elsevier, 
Nature, Science, and Wiley Blackwell. Also, in the last 
few years, COPE has strengthened interaction with 
academic publishers to promote integrity in the publi-
cation process, which is associated with the correction 
of the literature. The 1st WCRI made it clear that what 
was behind all these efforts was the need to foster 
public trust in science.

Accordingly, the 2nd WCRI in 2010 stressed that “to 
deserve public trust and support, researchers must set 
and maintain high standards for integrity in all aspects 
of their work,” and that a proactive agenda would be 
necessary. This agenda would help develop guidelines 
and recommendations for national and international 
structures to promote research integrity, including 
common curricula for training students and research-
ers in best practices. It was the 2nd WCRI that launched 
the Singapore Statement on Research Integrity. This 
document, now translated into many languages, lays 
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out fundamental principles and responsibilities that 
should be considered in the global research enterprise. 
The idea was that the Singapore Statement would 
be used as a starting point for other Statements by 
research institutions, funding agencies, academies of 
sciences and professional societies. In the years that 
have followed the 2nd WCRI, the Singapore Statement 
has been widely used—in the US, Canada, Asian and 
European countries, and in Brazil, among others. The 
adoption of the Statement, with or without adapta-
tions, has reflected the engagement of major players 
in global science in research integrity-related debates 
and initiatives. This changing panorama has begun to 
impact the way of funding, doing, and communicating 
science, which has been marked by an increasingly 
critical attitude towards ethics and accountability in 
collaborative research.

Accordingly, the 3rd WCRI looked at research integ-
rity in cross-national, cross-disciplinary and cross-
sector partnerships, among other topics, creating 
a diverse forum to discuss the challenges in these 
partnerships, including responses to research miscon-
duct and mechanisms to correct the literature. Also, 
authorship responsibilities in science had a special 
place in the debates. In line with these concerns, 

the 3rd WCRI launched the Montreal Statement on 
Research Integrity, which builds on the Singapore 
Statement, but focuses mostly on the responsibilities 
of research partners in collaborative endeavors and 
on the accountability of authors for the outcomes of 
their research. In the Montreal Statement, it is recom-
mended that “collaborating partners should openly 
discuss their customary practices and assumptions 
related to the research.” This is particularly important 
not only in the context of international collaborations 
but also of local collaborations, for example, in senior-
junior and/or supervisor-supervisee works and in 
cross-disciplinary academic interactions.

These interactions play an important part in the 
health of the research environment and of the research 
literature, and a healthy research enterprise reflects 
on research excellence. To seek insight into research 
excellence for different research systems, the 4th 
WCRI focuses on Research Rewards and Integrity: 
Improving Systems to Promote Responsible Research.

See website for more details, specific topics, and call for proposals.

 www.wcri2015.org

Feature Articles Wanted
Contact the editor for
more information at

<edit.ci@iupac.org>.
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11-15 January 2015 • Bio-Organic Chemistry • Pune, India
10th International Conference on Bio-Organic Chemistry
Prof. Krishna N. Ganesh, Indian Institute of Science Education and Research, Homi Bhabha Road, Pune, 
Maharashtra 411 008, India, E-mail: isboc10-2015@iiserpune.ac.in, www.iiserpune.ac.in/isboc10

13-14 January 2015 - Quality of Chemical Analytical Results -Tel Aviv, Israel
International Workshop on Human Errors and Quality of Chemical Analytical Results
Dr. Ilya Kuselman, National Physical Laboratory of Israel, Givat Ram, IL-91904 Jerusalem, Israel
E-mail: ilya.kuselman@economy.gov.il, www.isranalytica.org.il

5-6 May 2015 - Clinical Laboratory - Barcelona, Spain
8th European Symposium on Clinical Laboratory and In Vitro Diagnostic Industry
Dr. Xavier Fuentes-Arderiu, Hospital L’University de Bellvitge, L’Hospitalet de Llobregat, E-08907 Barcelona, 
Spain, E-mail: xfa@bellvitgehospital.cat or Program Coordinator Dr. Ariadna Padró-Miquel
E-mail: apadro@bellvitgehospital.cat, www.acclc.cat

25-29 May 2015 - Transactinide Elements - Kitashiobara, Japan
5th International Conference on the Chemistry and Physics of the Transactinide Elements (TAN’15)
Dr. Hiromitsu Haba, RIKEN, Nishina Center for Accelerator Based Science, 2-1 Hirosawa, Wako, Saitama 351-
0198, Japan, E-mail: haba@riken.jp, http://asrc.jaea.go.jp/conference/TAN15/

21-25 June 2015 - EuroMedLab - Paris, France
21st IFCC-EFLM European Congress on Clinical Chemistry & Laboratory Medicine 
Prof. Philippe Gillery, American Memorial Hospital, Laboratoire de Biologie et de Recherche Pédiatriques,
CHU du Reims, 47, Rue Cognacq Jay, F-51092 Paris, France, E-mail: pgillery@chu-reims.fr, www.paris2015.org

21-26 June 2015 - Polymeric materials - Dresden, Germany
Congress of the European Polymer Federation (EPF-2015)
Prof. Brigitte Voit, Leibniz Institute of Polymer Research, Division of Macromolecular Chemistry,
P.O. Box 120 411, D-01005 Dresden, Germany, E-mail: voit@ipfdd.de, www.epf2015.org

28 June - 2 July 2015 - Organometallic Chemistry - Barcelona, Spain
18th International Conference on Organometallic Chemistry Directed Towards Organic Synthesis (OMCOS-18)
Prof. Antonio M. Echavarren, Institute of Chemical Research of Catalonia, Avenida Paisos Catalans,
E-43007 Tarragona, Spain, E-mail: anton.echavarren@uam.es, www.omcos2015.com

5-10 July 2015 - Ionic Polymerization - Bordeaux, France
22nd International Symposium on Ionic Polymerization (IP-2015)
Prof. Stéphane Carlotti, Université de Bordeaux, Laboratoire de Chimie des Polymères Organiques,
Avenue Pey Berland, F-33607 Pessac, France, E-mail: carlotti@enscpb.fr, http://ip15.sciencesconf.org

9-14 August 2015 - 45th IUPAC World Chemistry Congress – Busan, Korea
Smart Chemistry, Better Life
Hosted by Korean Chemical Society, E-mail: office@iupac2015.org
Prof. Seung Min Park, Program Chair, E-mail: smpark@khu.ac.kr
www.iupac2015.org

18-22 October 2015- Advanced Polymers- Yokohama, Japan
11th International Conference on Advanced Polymers via Macromolecular Engineering (APME-2015)
Prof. Takeshi Endo, Molecular Engineering Institute Kinki University, 11-6 Kayanomori, Iizuka,
Fukuoka 820-8555, Japan, E-mail: tendo@moleng.fuk.kindai.ac.jp, www.apme2015.jp

See more online at www.iupac.org/home/conferences

Mark Your Calendar
Upcoming IUPAC-sponsored events
See also www.iupac.org/home/conferences.html for 
links to specific event websites
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Successful Drug Discovery

The first volume of the book se-
ries “Successful Drug Discovery” 
is focusing on new drug discover-
ies during the last decade, from 
established drugs to recently in-
troduced drugs of all kinds: small-
molecule-, peptide-, and protein-
based drugs.

The role of serendipity is analyzed 
in some very successful drugs 
where the research targets of the 
lead molecule and the drug are 
different. Phenotypic and target-
based drug discovery ap-proaches 
are discussed from the viewpoint 
of pioneer drugs and analogues.

This volume gives an excellent 
overview of insulin analogues 

including a discussion of the 
properties of rapid-acting and 
long-acting formulations of this 
important hormone.

The major part of the book is de-
voted to case histories of new 
drug discoveries described by 
their key inventors. Eight case 
histories range across many 
therapeutic fields.

The goal of this book series is to 
help the participants of the drug 
research community with a refer-
ence book series and to support 
teaching in medicinal chemistry 
with case histories and review ar-
ticles of new drugs.
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The International Year 
of Crystallography 
(2014): A Philatelic 
Celebration
by Daniel Rabinovich

The International Year of Crystallography (IYCr) is 
a year-round celebration of the science of crystal-
lography, its enthralling history, and its multifari-

ous contributions to society. Sponsored by UNESCO 
and the International Union of Crystallography (IUCr), 
a sister organization of IUPAC, the year 2014 marks, 
among other milestones, the centennial of the Nobel 
Prize in Physics awarded to the German physicist Max 
von Laue (1879-1960) for his seminal discovery of the 
diffraction of X-rays by crystals. According to the IUCr, 
close to 50 scientists have now been awarded Nobel 
Prizes for scientific achievements directly related 
to, or relying heavily on the use of, crystallographic 
methods! Hence, it is not surprising that X-ray crystal-
lography has experienced an explosive growth since 
its inception and is now considered to be the most 
powerful technique for the determination of the struc-
ture of matter. As such, it is a key driving force in the 
development of modern chemistry, physics, molecular 
biology, nanotechnology, medicine, materials science, 
and many other fields of science and technology.

A number of activities are taking place during the year 
to promote education and research in crystallography 
and to foster international collaboration between sci-
entists worldwide, including conferences, workshops, 
and exhibitions. Multiple journal articles and reviews 
dealing with the early history, current applications, 
and future prospects of crystallography are being 
published. A crystal-growing competition for school-
children, akin to the set of four global water experi-
ments that took place during the International Year 
of Chemistry (2011), has been organized by the IUCr. 
Several countries have also issued commemorative 
postage stamps to celebrate the IYCr and underscore 

the importance of crys-
tallography to the 
well-being of human-
kind, as illustrated in 
this short article.

The philatelic trib-
utes to the IYCr actu-
ally began before the 
year 2014 even started. 
On 3 December 2013, 
Israel Post issued a col-
orful stamp [1] honoring 

the IYCr and the discovery of quasicrystals by Dan 
Shechtman, a Professor of Materials Science at the 
Technion–Israel Institute of Technology and the sole 
recipient of the 2011 Nobel Prize in Chemistry. The 
stamp’s design features a fivefold symmetric electron 
diffraction pattern and a micrograph of two flower-
like quasicrystals similar to the ones Shechtman had 
observed almost 30 years before while studying alu-
minum-manganese alloys at the U.S. National Bureau 
of Standards in Gaithersburg, Maryland.

On 30 January 2014, India released an interest-
ing stamp [2] that features a multifaceted diamond 
and the molecular structure of curcumin, the active 
ingredient in tur-
meric, the bright 
orange-yellow spice 
often found in curry 
dishes and many 
other foods and 
beverages. Not sur-
prisingly, the world’s 
largest producer, 
consumer, and 
exporter of turmeric 
is India, where the “golden spice” is also used in a 
variety of herbal remedies and as a natural pigment in 
the cosmetic, textile, and food industries. The potential 
therapeutic applications of curcumin, including the 
treatment of Alzheimer’s disease, stomach ulcers, and 
breast, colon, and prostate cancers, are the subject of 
intense biomedical research in recent years, particu-
larly due to its demonstrated anti-inflammatory and 
antioxidant properties.

A stamp with a more esoteric (if not particu-
larly romantic) theme was issued by Slovakia on 14 
February, Valentine’s Day [3]. Information available 

from the Slovakian Philatelic Service indicates that the 
1-euro stamp (and its attached label) depict a series 
of electron density isolines in a crystalline sample of 
a ternary tantalum-germanium-tellurium alloy. Instead 
of the expected placement on a straight line, atom 
positions are phase-modulated and generate a struc-
tural array reminiscent of a castle or city wall’s defen-
sive battlement, with alternating high and low regions 
of electron density. Incidentally, the stamp’s date of 
issue is also the birthday of Herbert Hauptman (1917-
2011), the American mathematician who shared with 

1
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3
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Jerome Karle the 1985 Nobel Prize in Chemistry for 
their development of the so-called direct methods for 
the analysis of complex crystal structures.

Switzerland opted to philatelically honor the IYCr on 
6 March 2014 by issuing a pair of stamps [4,5] showing 
eye-catching mineral samples. Modern crystallography 
may have started with von Laue and the Braggs, but 
the shape and color of crystals found in nature, from 
snowflakes to gemstones, have captivated people 
from all walks of life for centuries. More specifically, 
the Swiss stamps display specimens of epidote and 
amethyst, with the former being a complex calcium 
aluminum iron silicate and the latter a much more 
simple variety of quartz that owes its violet color to 
the presence of trace amounts of Fe(III) ions.

Slovenia and Belgium worked in tandem to prepare 
philatelic items with a very similar design, which stamp 
enthusiasts usually refer to as joint issues, even though 
the corresponding postal authorities departed from 
the norm by releasing them on different dates (30 
May and 10 June, respectively). The souvenir sheets 
[6,7] feature a symbolic representation of a diffrac-
tion experiment and a pair of snowflakes. In addition, 
the two stamps in each sheet present the well-known 
crystal and molecular structure of ice wherein a three-
dimensional array of water molecules is held together 
by a network of hydrogen bonding interactions.

Portugal released on 21 July 2014 an attractive set 
of five stamps and a souvenir sheet to pay tribute to 
the IYCr and to recognize the many fields that have 
contributed to and benefitted from the develop-
ment of X-ray crystallography. Thus, the 42-eurocent 

stamp [8] displays crystals of chalcopyrite, a copper 
iron sulfide of composition CuFeS2 that is the most 
important copper ore, to illustrate the contributions 
of crystallography to geology. Similarly, the crystal 
lattice of sodium chloride (table salt, NaCl) is shown 
on the 50-eurocent stamp [9] to expound the role of 
crystallography in physics (and vice versa!). In fact, 
the crystal structures of sodium chloride and potas-
sium chloride, bromide, and iodide were the first to be 
solved, as reported by William Lawrence Bragg in a 
seminal paper published in September 1913, and which 
effectively marked the birth of X-ray crystallography. 
The 72-eurocent stamp [10] deals with the Patterson 
function, often used to solve the phase problem in 
the crystal structure analyses of molecules contain-
ing heavy atoms, an evident contribution from the 
realm of mathematics.

6

7

8 9 10

4

5



41CHEMISTRY International    November-December 2014

The molecular structure of caffeine is used in the 
80-eurocent stamp [11] to symbolize the contribu-
tions of crystallography to chemistry. Remarkably, 
the number of entries in the Cambridge Structural 
Database, the main repository of crystallographic data 
for organic and organometallic compounds, reached 
a whopping 700,000 earlier this year! The fifth and 
last stamp [12] features the crystal structure of hemo-
globin and alludes to the crucial role that crystal-
lography has played in the development of structural 
biology. Parenthetically, 2014 is also the 100th anni-
versary of the birth of Max Perutz, the Austrian-born 
British biochemist (1914-2002) who shared the 1962 
Nobel Prize in Chemistry with John Kendrew for their 
studies of the structures of hemoglobin and other 
globular proteins. In turn, the Portuguese souvenir 
sheet [13] clearly resembles those of Slovenia and 
Belgium described above, including the presence of 
three small images of water molecules and a micro-
photograph of a snowflake showing its prototypical 
sixfold symmetry (which, curiously, was first noticed 
in 1611 by the German mathematician and astronomer 
Johannes Kepler).

Last but not least, a pair of stamps [14,15] show-
ing the “metamorphosis” of a crystal was issued in 
the Principality of Liechtenstein on 1 September 2014. 
They sequentially illustrate the growth of a crystal 
over a period of several thousands of years. Most 

interestingly, the postage stamps can be scanned with 
a smartphone or other mobile device using a free app 
called SEPAC Stamps and the evolution of the crystal 
can be witnessed by means of a short video animation.

In conclusion, the IYCr has been well represented on 
15 different postage stamps or souvenir sheets issued 
(so far) during the year, and perhaps a few more will 
come out in the months ahead. Stamps are clearly 
an inexpensive yet effective way to increase public 
awareness of the science of crystallography and its 
contributions to most technological developments 
in modern society. Now, if somebody could (please) 
issue a Rosalind Franklin stamp…

Daniel Rabinovich <drabinov@uncc.edu> is a professor of chemistry at The 
University of North Carolina at Charlotte and his research interests are in synthetic 
and structural inorganic, bioinorganic, and organometallic chemistry. He is also 
the Editor of Philatelia Chimica et Physica, a quarterly publication dedicated to the 
study of postage stamps related to chemistry and physics.
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