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4 NANOTECHNOLOGY IN MEDICINE – NEW PERSPECTIVES FOR THE LIFE SCIENCES INDUSTRY

Nanotechnology is an innovation pace-

maker and will have cross-sectional global

impact in the development of tomorrow’s

health system. This emerging technology is

widely expected to provide technical solu-

tions and economically successful prod-

ucts in various fields of application. 

While there are many nanotechnology-

based products on the market already, 

nanotechnology is still a very intensive 

basic research field. More directly on the 

topic of this report, discoveries in nano-

technology are increasingly impacting 

applications in medicine. 

Technological specificities and their impact

on the medical sector have been described

in various technology-oriented studies. In

contrast, a detailed analysis of the com-

mercialization processes and the integration

of nanotechnology in the industrial environ-

ment have not been addressed in detail.

This international study undertaken by

Ernst & Young analyses in detail:

•  Segmentation of life sciences companies

– which leverage nanotechnology know-

ledge as part of their processes, products,

or technologies – and business models

(‘Nano-Life Science Companies’)

•  Key metrics and business activities

•  Value chains and relevant success factors

•  Markets and market perspectives

•  Future challenges and risks

The study was originally initiated by the

‘Strategiekreis Nanowelten’ (‘Strategy

Team Nanoworlds’), an advisory group to

the German Government in the context of

the government initiative ‘Partner für Inno-

vation’ (‘Partners for Innovation’). Mem-

bers of this group include German and 

international companies, such as BASF,

Bayer Material Sciences, Philips, Siemens,

Zeiss, Fresenius Medical Care as well as 

relevant research institutions (e.g., Fraun-

hofer Society). They have helped to con-

figure the study and have contributed to the

content through valuable expert opinions.

Major input with basic company data was

also contributed by the ‘Zukünftige Techno-

logien Consulting’ department of the VDI

Technologiezentrum GmbH (consulting

group of the Association of German Engi-

neers).

Data collection, analysis and evaluation as

well as writing of the study were done at the

Ernst & Young European Biotechnology

Center in Mannheim, Germany. This group

has extensive industry expertise in the life

science sector. In particular, support was

contributed by Dr. Julia Schueler in the

Mannheim Center as well as by the Swiss

Ernst & Young team lead by Heinrich 

Christen (Ernst & Young Swiss Medical

devices Leader) and Edi Dahinden. Their

input is highly appreciated.

Ernst & Young considers a deep understand-

ing of sector-specific risks and processes to

be a key element of our portfolio of advi-

sory services offered to life sciences com-

panies (e.g., Tax, Transactions, Risk and

Perfomance Management).

The key conclusions from this study under-

line the immense potential of nanotechnol-

ogy in the medical sector. With respect to

the number and size of market participants,

this potential is only starting to be realized

commercially. 

This study therefore defines a starting and

reference point for continuous tracking of

this promising technology platform on its

way becoming a major driver of innovations

in the life science sector. 

We hope that we have provided relevant

information to the readers of this study and

would be delighted if we have contributed

some food for thought.

Dr. Siegfried Bialojan, 
Head 

European Biotechnology Center, 

Mannheim, Germany

Nina Dunzweiler
Author of the study

European Biotechnology Center, 

Mannheim, Germany

Dr. Volker Wagner
Co-author of the study

Zukünftige Technologien Consulting

der VDI Technologiezentrum GmbH
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Nanotechnology has been attracting signi-

ficant attention from the media as well as

government funding in recent years. While

the term itself is often applied loosely, and

can mean different things to different peo-

ple, ‘nanotechnology’ really refers to a set

of technologies that are being applied to 

numerous existing industries. As such, it 

is not surprising that the identified life 

sciences companies – which leverage nano-

technology knowledge as part of their pro-

cesses, products or technologies (‘Nano-

Life Sciences Companies’) – come in many

different shapes and sizes. This report at-

tempts to apply a uniform definition and

classification system to one aspect of nano-

technology – its application to the life sci-

ences (including pharmaceuticals, biotech-

nology, medical devices, and diagnostics)

industry. 

Nanotechnology is often viewed as a rela-

tively young field, with tremendous poten-

tial to reinvent existing industries and signi-

ficantly improve standards of living. While

much attention has focused on the sector’s

potential, this study reveals that Nano-Life

Sciences Companies are already making

real contributions.

Companies and products

Today, there are estimated 308 Nano-Life

Science Companies across the globe. The

United States accounts for the majority 

of these companies (52%), followed by

Germany (21%). 

About a third of the companies are publicly

traded. The identified life sciences compa-

nies broadly fall into two categories: 

a) companies formed specifically to com-

mercialize nanotechnology platforms,

which are now focusing on life science

applications for these platforms (Nano-

Start-ups) and 

b) mature life sciences companies which

are using nanotechnology for product

improvements and innovations (Nano-

Adopters). 

There are key differences in company focus

between America and Europe. In the US,

nanotechnology is predominantly being

used to develop drug delivery and therapeu-

tics products, while European companies

are more focused on medical devices and

diagnostics. 

In spite of the industry’s relative youth,

companies have already commercialized a

significant number of products. This study

identifies 154 marketed products, including

business-to-consumer (B2C) products, as

well as technologies and products for busi-

ness-to-business (B2B) applications. Still,

nanotechnology is only starting to impact

revenues in the three major life science

sectors. Today nanotechnology shares of

corresponding product demands in these

fields are 2% in pharmaceuticals, 5% in 

diagnostics, and 0.4% in medical devices.

Market projections into 2021 predict strong

growth of the nanotechnology revenue 

fractions in all these industry sectors. 

Expectations are 9% for pharmaceuti-

cals (US$70 billion), 13% for diagnostics

(US$10 billion) and 18% for medical de-

vices (US$39 billion).

Financing

Nano-Start-ups are financed primarily

through equity capital with market charac-

teristics similar to those seen at present in

the biotechnology industry (e.g., later stage

preference of investors). The US is clearly

in the lead for venture capital (VC) financ-

ings and IPOs.

The road ahead

Surveyed company representatives point to

the strategic relevance of nanotechnology

as an innovation driver and a success factor

in their enterprises. The company survey

also reveals critical challenges companies

expect to be faced with in the future includ-

ing assessing product and patient safety,

regulatory legislation and compliance, in-

vestor relations and globalization.

The successful application of nanotechnol-

ogy-based products as therapies for human

beings will need to overcome critical hur-

dles. At present, ‘nanotechnology based’

compounds are only classified as varia-

tions of the related bulk material which

may not adequately take into account ef-

fects specifically associated with their

nanostructure and scale. In addition, there

is relatively little experimental evidence

with respect to specific toxic effects caused

by nano-dispersed compounds on patients

and the environment. Regulatory legislation

is only beginning to be developed and may

ultimately produce separate safety testing

requirements for nanotechnology-based

products and companies.

I. Summary
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