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Collaborations between designers and clinicians deliver better, well-
researched products for healthcare, but the berwfit only be realised once
such evidence-based designs are taken through tmfataure. Bringing
together the research, design and clinical disedgliwith the industrial culture
of product development and manufacture adds amsixtestage to the process.
The importance, complexity and cost of this is lgasnderestimated. A case
study of a new resuscitation trolley exemplifiesxeof the challenges involved
in taking evidence-based designs to manufacturéenBal difficulties in
bridging the different cultures of the collaboratipartners are highlighted, as
well as some of the solutions that have been dpedlt address these. Further,
we address the crucial question of how to fund pecodevelopments rooted in
academic design research, and how we resolve sbeiated conflicts between
the ‘not-for-profit’ nature of research funding ahd commercial imperatives of
industry partners, played out in the field of Ilgetual Property.

Introduction

Smaller healthcare manufacturers often lack treuress and expertise to undertake the scale
of research required to underpin evidence-baseidrdegSommercial constraints can drive
manufacturers to take tactical approaches to nedyat development, based on the best
guess they can make about market trends and thee\éd the Customer’. This contrasts
starkly with the measured, diligent and time-conisignapproach required to carry out the
user-focused research necessary to provide themadbase for designs for the clinical
environment. In the commercial world, such a regeapproach proves not only highly
expensive, but too slow to deliver results if a pamy is merely trying to react to emerging
market trends. So commercial design research tertmsshort-term, increasingly leading to
sound-bite briefs that design agencies try to mdpowithin ever shorter deadlines. Standing
back strategically to develop a knowledge base) fahich a more proactive approach can be
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taken to product development and marketing strategyital for design in healthcare,
(Clarksonet al, 2004), and demands an approach and timescalétghfzr more naturally
into the academic research model.

As a consequence, commercially-originated prodesigths and development rarely have
a proper research underpinning. Even where inglualkes up a research output and
implements it, this often takes place in the abseidhe insights of the researcher, so the
interpretation may lose some of the subtletieb@fvidence-based design. A crucial element
is thus neglected, which can act as a barrierddntinoduction of evidence-based designs to
clinical environments.

The stage from design solution to manufacturatieyoet is not recognised as part of the
research process, and is unlikely to be readilgéahby traditional sources for academic
research. Even if academic research funding sowvees to be made available, a product
development carried out by academics alone woulthlieely to achieve the commercial and
manufacturing focus for it to be successfully méeke

Case study

The research and design development of a new tigsgtiest trolley is discussed in another
paper for this conference. The focus of this p&pen the subsequent steps in the full process
to manufacture. Beginning with the cross-over pdiatween design development and
productionising—the fabrication and validation ob@f of concept prototypes—key steps
included: (1) building a sound business case, ify&mg an appropriate industrial partner and
negotiating a mutually beneficial agreement; (Zjgleng for manufacture; (3) designing and
funding clinical trials; and (4) positioning andatising the final product as the result of an
evidence-based design process.

1) Building a sound business case, identifying an appropriate industrial partner and
negotiating a mutually beneficial agreement
Any industrial/academic collaboration must playtte strengths of its partners. Constructing
a sound business case is vital in the commercidtwout is not always within the realm of
expertise of the academic. The research and dewelopof the resuscitation trolley was
presented on its own merits, with little businesstext. The prototype was exhibited and
tested in September 2006. This attracted presesitirom the design world as well as the
clinical world, leading to the design being entefed the prestigious Medical Futures
Innovation Awards, where against 1200 entries @nfin@lists it won not only Best Medical
Device in the Anaesthesia and Critical Care catedmut also the Overall Award prize in its
class. The interest from manufacturers grew t@#tent that they constructed business cases
of their own, often using confidential data, towsecinternal investment. This step would
have been more time consuming and less crediblé hadn a task for the academic partner.

A long list of companies with an interest in restagion was built up during the initial
research, and expanded through stakeholders’ dentdentifying the correct partner is
clearly crucial in securing a product’s successfute to market. A number of companies
were contacted or had expressed an interest icothenercialisation phase, so the academic
team agreed on certain criteria (e.g. manufactwapgbilities, design engagement, quality of
existing product range, ease of communication$ &i@ssess partner suitability. Further
meetings and site visits enabled a final partnéetselected from a shortlist.

The new design was developed entirely by a non-centiad collaboration and funded by
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the National Patient Safety Agency and Helen Hanllgust. Neither of these institutions
was dependent on the commercial success of thgrdési their future funding. This
removed the need for hard-line negotiation overgitedit split with the manufacturer; the
intent instead was to build a longer term involvaii®y both parties to ensure the success of
this, and potentially other projects. The ainhiis particular case was to retain ownership of
the intellectual property and licence this to thenmofacturer, allowing exclusive
manufacturing rights in the UK and Europe. Thiswaportant, as it allowed the freedom to
pursue other future potential avenues of developméth other companies in different
market sectors.

2) Designing for manufacture

The agreement between the two partners must beasidaup front in order to facilitate the
working relationship. Clear communication at diges has been important. The industrial
partner needs to understand the subtleties dfihidnng underlying the design and endeavour
to maintain it, whilst the academic partner (madiritey design authority and defending
critical features of the philosophy underlyingritust respect necessary changes for mass
production.

The Medical Futures Innovation Awards were timelytiis instance, as they facilitated
the initial relationship between the industrialtpar and the collaborating institutions. It
fostered an enthusiasm for the project, and alloveedgood communication between
designers on both sides. In practice, design &rufacture never seriously compromised the
initial design intent, as the collaborative dediggm were involved in every manufacturing
decision, often down to the minutiae of dimensidakrances as well as materials selection.
Because of the continuing research involvememtag feasible to involve end users in this
decision making process.

3) Designing and funding clinical trials

Objectivity is crucial for a clinical trial to stdrup to the rigour of academic analysis. The
academic and clinical expertise of the collaboraiistitutions proved invaluable in clearing
the necessary ethical hurdles for a formal clinigal. As the hospital had been involved in
the project from the outset, a robust clinical pcol was developed relatively quickly,
requiring a minimum of revision and resubmissiotheEthics Committee prior to approval,
as the ongoing research had been well communitatedghout.

Had clinical trials been led by an industrial partntheir objectivity may have been
compromised, leading to conflicts that could corgtit and delay the approval process. For
example, there could be a temptation to minimisepéa numbers and trial duration in the
interest of getting the product to market as qyi@d possible. The involvement of the
industrial partner has simply been to optimise gle$or manufacture, and provide enough
prototypes for the trial. While there is necedgaxiclinical lead organising the trials, the
nature of the collaboration means that the triafs still provide data which can be used to
inform subsequent design work.

4) Positioning and realising the final product as the result of an evidence-based design
process.

The broad process outlined in this case studyrithgded three prototyping stages, each more
sophisticated than its predecessor, with the agertiand critical refinement becoming more
extreme as the project progresses toward manugactDther medical devices will clearly
require different milestones according to the c@msts of time, costs, complexity, ethics and
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so on. The approach outlined above remains béaleficovided a degree of sensitivity is
shown in the timing and nature of collaborationhwitanufacturers, clinical staff and end
users.

The success of a product in the market place éfyraolely attributable to the quality of
the particular design or innovation. A knowleddetlee market, timing, contacts with
purchasing authorities, logistics networks and scate necessary to support innovative
products. Any industrial/academic collaborationstqplay to these strengths in order to bring
a product successfully to market.

Discussion

A series of factors critical to success have bestabéished, including establishing a good
relationship with a manufacturer, communicating awegotiating the primacy of design
intent, building strong links with the collaboragifNHS Trust hospital, designing and
implementing trials, and supporting the manufaatunedelivering the product to the
marketplace. To date all the participants—HHC, IrigieCollege, St Mary’s Hospital and
manufacturers Bristol Maid—have supported this @ssdrom their own resources. With real
costs well in excess of £100,000, not countingsrifunding this crucial gap between
conventional research and delivery of a produtitiécclinical environment presents a major
obstacle to the implementation and uptake of eviddrased design in healthcare.

One area where knowledge transfer between acaderdiandustry was found to be
fruitful was in the direct involvement of the endeu, including clinical staff from ward
through to board level. These techniques havedjlpibeen developed in academia and are
now successfully delivering benefits in a commerottext. Working with end users can
bring inspiration to the design process as weih&zrmation to the design brief. In this
project, the users who were studied during thegthesisearch phase gave important insights
that directly impacted on the final design for miature.

Finally, perhaps the single most important fagtopromoting successful knowledge
transfer between academia and industry, is thegrétton and acknowledgment of the
cultural differences that exist. Whilst the HHQl gtitends to fully explore the limits of high-
ground academic research in Inclusive Design, ikerstrong drive, from the founders of the
Centre and the Helen Hamlyn Trust, to take reseattbomes through to commercial
exploitation. For this reason, an academic resganip was established to address Design for
Patient Safety. New members were recruited wittkdpaeinds in product development and
technology consultancy in the Medical Device andltheare industry. Crucially, however,
relationships must be built with industrial parthevhose manufacturing and marketing
capabilities provide the final link to the commatigation of the design outputs of the
research. The quality of these relationships isypidned by a genuine desire to collaborate
and combine our working cultures, and the facttti@methodologies of these industries are
quite familiar to the HHC.
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Conclusion

Whilst design research in its own right is valualdiesigns for patient safety can have little
impact in the real world unless they can be comiakised. They must be put to the test
through prototyping, testing, clinical trials, méacture and product sales.

The complex processes of research, design andogeneht rely on the strengths of each
group to complement the weaknesses of the otheémpmjects need to be funded.

Traditionally, Research Councils have funded acéclessearch and design work, rather
than developing and prototyping new products. figletful place for these activities has
been considered to be the world of commerce. Maeas industry traditionally reaps the
commercial rewards of manufacturing and marketimgdpcts, industry should fund
development and shoulder the risks involved. ThHResearch Council funding has not
traditionally been available to help that journeyoe made.

The question is how development projects which tiestd coordinated input from
clinicians, academia and industry can be ethidalhged.

The solution lies in engaging industry, not onliyfooduction design and manufacturing
expertise, but also for funding. Investment isratidation of commitment, and it is right that
the link between reward and risk be maintained.

Design authority needs to be maintained by thegdesisearchers in order to preserve the
findings of the user research. It is appropridten,that academic funding should also extend
into the development stage. A traditional reseamatling approach is simply to avoid putting
money into something that will then benefit a comuiad enterprise. But properly controlled,
for example by earning royalties from licencesxpleit IP through manufacture, there need
be nothing unethical about nourishing academicarebewith royalties earned from the
industry that exploits the results of that research
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