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Science is the systemic search for new knowledge and
innovative ideas. Scientific knowledge is empirically based and
successful replication of the results is a crucial component of
it. Translational science connects this knowledge with real
world applications in order to address societal challenges and
problems, under the condition that the science-policy interface is
taken into account. The aim of this communication is to examine
if translational science can be applied to research settings other
than health care.

The concept of translational science (TS) or translational
research was created in 1990s to describe the knowledge/
technology transfer occurring in pharmaceutical R&D.I-
The aims of translational science include fostering R&D by
removing partition walls between specialists and by improving
the bottlenecks and communication gaps that occur between each
stage of R&D in order to establish sustainable health policies
for targeted populations in a more efficient way. Translational
science is usually described in three phases as shown in Fig. 1.[2:3]

Research of new treatments is a long, highly complex, and
uncertain process because of the scientific challenges associated
with each step along the product lifecycle, from early research to
treatment launch. Although the R&D process appears to be well
established, the meticulous planning and coordination required to
support a successful technology transfer are often unrecognised.
Each step in the product lifecycle involves a range of activities
which are performed by specialists such as synthesis, clinical
studies, or economic modelling. The findings from one step need
to be communicated to the next group of specialists who may
possess a different background. This knowledge transfer occurs
at every stage of R&D until product launch and establishment of
new treatment/healthcare guidelines.

It is widely accepted that the elaboration of a new treatment
takes between 10 and 20 years from inception to first product
introduction and requires approximately 1 billion dollars with
only 1 compound out of 5000-10°000 being successful.lll The

emergence of new diseases such as neurodegenerative disorders,
swine and avian flu, and the implementation of constraining
health care policies in recent years have put more pressure
on biopharmaceutical companies to come up with innovative
solutions to health problems of increasing complexity while
optimising R&D. In a translational science setting, it is believed
that delivering a compound in a time of seven years with a success
rate closer to 1 in 250 is feasible.l!]

Furthermore, the need for improvement of new treatment
and healthcare policies is reflected by the increasing number
of dedicated translational science units or teams within
pharmaceutical companies and in government agencies, and by
the large increase of public funding including:

* The largest ever funding — up to £775 million over 5 years — to be

made available for translational research in UK (7 March 2011)

First two translational research partnerships launched in UK

(6 October 2011)

* BMS partners with Duke Translational Medicine Institute
(December 2011)

* Roche sets up academic translational centre in Zurich (7

December 2011)

Partnership between Canadian Institutes of Health Research

(CIHR) and the R&D Health Research Foundation (HRF) to

foster innovation in healthcare delivery (26 April 2012)

* NIH launches collaborative program with industry and

researchers to spur therapeutic development (3 May 2012)

The health research programme part of FP7 (€6°100 million)

(2007-2013).

Extending Translational Science to Other Fields

Although translational science has mainly been used in
healthcare and medicine, the methodology, the research setting,
and the lessons learned should be considered by other fields given
that the research community is facing challenges of increasing
complexity. Energy, climate, materials, and development in
general may benefit from applying a similar approach.

For example, the first photovoltaic cell was built by Becquerel
in 1839 and the first practical one was elaborated by the Bell
Laboratories in 1954.16-81 Arrhenius predicted initially in 1896
an increase in the average Earth temperature of 4 °C to 6 °C if
the concentration of CO, doubled before revising it to 2.1 °C.1!
In 2013, the IPCC estimated a likely temperature increase in the
range of 1.5 °C to 4.5 °C if the same phenomenon occurred.[!0]

« From bench to bedside »
All the activities from drug discovery (bench) to
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Fig. 1. The three phases involved in translational science (TS). Source: Adapted from ref. [2].
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science studies
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Fig. 2. The translational science (TS) model adapted to wider fields.

Among others, these two examples illustrate how long a
path can be until an initial discovery is transformed into a real
life application: 125 years were required to elaborate the first
practical photovoltaic cell and, after 117 years, the potential
average temperature increase due to green house gas remains in
the same range and concrete measures still need to be defined.

What would have been the timeline and benefits of applying
a translational science approach to this research? Although it
is impossible to answer this question, we can still reasonably
postulate that bringing specialists together fosters scientific
and knowledge exchange, and should facilitate the translation
of basic discoveries into practical applications — the creation of
universities, competence centres, journals, and conferences can
attest this. Furthermore, the Manhattan Project (1942-1945) led
to the creation of the first nuclear reactor over a very short period
of time considering the complexity and danger of the research.l!!l
Despite the negative consequences of the Project and of the issues
related to radioactivity, the access to nuclear power production
has dramatically changed our society.

However, the translational science approach should not be
considered as a panacea and many challenges are associated with
its application to other fields. In the context of global change,
how should the humanities be integrated when a translational
science approach is applied?

What is the added value of this kind of approach? Humanities
may help to understand motivation and behaviour around people’s
choice. For instance, the Swiss population embraced the decision
made by Federal Council on 25 May 2011 to eliminate the
production of nuclear power by 2050.'21 However, the population
is reluctant to change their consumption habits and many wind
farm projects have been blocked.l'3.14 This is rather surprising
considering that windmills and wind pumps, which also have a
visual and noise impact, were traditionally used; windmills have
become iconic structures of the Netherlands. However, the size
of the installation and the noise frequency should be considered.
What would have been the developments if a translational science
policy/programme, including information on the perils of climate
change, had been initiated following the announcement made on
25 May 2011 that Switzerland would replace nuclear power by
other energy sources?

Humanities may facilitate dialogue with civil society and
establish a better mutual understanding, which might be a
prerequisite for a successful policy to address global change.
Why should non-scientists follow experts’ recommendations
without receiving explanations or answers to their questions?
Non-scientists are unfamiliar with most scientific theories and
have beliefs and opinions which were acquired during their
lives — e.g. what proportion of the population is aware of the
natural greenhouse gas effect? Specialists have learned scientific
concepts and are aware of the latest developments in their fields
which should be better communicated in order to escape the
cliché that scientists belong in an ivory tower. The summary for

policy makers in the latest IPCC report illustrates how complex
scientific findings can be made more accessible.[19 Humanities,
such as cognitive and education sciences, may help to bridge the
gap between these two groups.[!5:16] In their article, Sturgis and
Allum provided a good overview of the controversies related to the
lack of public understanding and knowledge. This phenomenon,
also known as the deficit model, is the key explanation to science
scepticism before analysing the importance of the knowledge-
attitude interface.!'%! Their study revealed that the combination
of good political knowledge, good understanding of the context
together with scientific knowledge contribute to a favourable
attitude towards science. Recently, Burgess reported that the
implication across several studies of policy makers or practice
leaders in deliberative teams lead to the creation of practical
knowledge and measures.['’] These examples illustrate the
importance of the human component in science policy.

What are the limitations of the translational science approach?
All parties involved must be willing to work together towards a
common goal rather than pursuing individual goals. This means
that each partner should acknowledge that each step involved in
the process is important and that success is bound to collaboration.
Therefore, strong ethics are required to make sure that the best
result is delivered to the market rather than having a succession of
small products which confer a moderate improvement compared
to the previous one. Finally, the cultural aspects should be taken
into account given that a successful approach in a given setting
might be inefficient in another locality.

In conclusion, it is worth considering the feasibility of
extending the translational science approach to other fields (Fig.
2). However, it should be kept in mind that, as for methods,
techniques, and tools, this approach might be more suitable
for some topics rather than others. The only way to verify this
hypothesis is to apply the scientific method by experimenting the
approach and successfully replicating the results. This remains a
challenge in the immediate future.
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