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Executive summary

Nanotechnology market 
to reach up to 

US$ 2,600bn in 2014

Forecasted values of nanotechnology industry scale by major global organisations (US $ billion)
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INTRODUCTION TO NANOTECHNOLOGY_

Introduction to nanotechnology

Nanotechnology 
is the architecture of  

structures and systems 
on the nanometre scale

Nanomaterials offer 
properties not found in bulk 
materials (for instance, used 

by the chemicals industry) 

Structure size

Source: VDI-technology center
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Nanotechnology is referring 
to materials having sizes of  

0.1 to 100 nanometres

Source: Lux Research
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INTRODUCTION TO NANOTECHNOLOGY_
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Nanoscale devices have 
the potential to greatly 

enhance transform curing 
and treatment of  deseases 

Nanoparticles exhibit high 
surface-to-volume ratio which 

provide yet unimagined 
potential for new applications

Water

Source: NCI

Glucose Antibody Virus Bacteria Cancer cell A period Tennis ball

10-1 nm 1 nm 10 nm 102 nm 103 nm 104 nm 105 nm 106 nm

Nanodevices
Nanopores
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Nanotubes
Quantum dots
Nanoshells
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Source: Lux Research

Emerging nanotechnologies 
offer highest growth and 

margin potential – for those 
willing to accept the 

comparatively higher risk 

There is no such single 
nanotechnology market, but 

adaptation with many 
established industries

INTRODUCTION TO NANOTECHNOLOGY_

Source: Lux Research

Processes

Growth rates

Profit margins

Changes

Level of  risk

Potential return

Nanomaterial
examples

Nanointermediate
examples

Well-understood

Established nanotechnology

Single-digit

Set by entrenched competitors

Incremental

Low

Low

Synthetic zeolites, naturally
occuring nanoparticles

90nm semiconductors, ferrofluids,
CMP slurries, GRM hard drive
heads

Ancient Eqyptian pottery
(naturally occuring nanoparticles),
high-end audio speakers
(ferrofluids)

Emerging nanotechnology

Poorly understood

Double- to triple-digit

Set by new entrants

Disruptive

Very high

Very high

Nanotubes, quantum dots,
dendrimers

Nano-coated fabrics,
nanostructured steel,
nanoscale drug delivery
carriers

Appliances with silver
nanoparticle coatings,
bicycle frames made from
nanotube composites

Nano-enabled
product example
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Commodity nanotechnology 
is similar to speciality 

chemicals’ profitability 

Source: Lux Research

Nanomaterials Nanointermediates Nano-enabled products

Nanoscale
structures in
unprocessed
form

Intermediate
products with
nanoscale
features

Finished goods
incorporating
nanotechnology

Nanoparticles
Nanotubes
Quantum dots
Fullerenes
Dendrimers
Nanoporous materials
etc.

Coatings
Fabrics
Memory & logic chips
Contrast media
Optical components
Orthopedic materials
Superconducting wire
etc.

Cars
Clothing
Airplanes
Computers
Consumer electronic devices
Pharmaceuticals
Processed food
Plastic containers
Appliances
etc.

Note: Column values may not add to total due to rounding.
Source: Lux Research

in US $ million 2004 2006 2008 2010e 2012e 2014e CAGR

Nanomaterials

Nano-intermediates products

Total

Nanomaterials

Nano-intermediates

Nano-enabled products

134

851
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12,986

288

7,888
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51,031

1,304

37,890

110,944

150,138

2,784

160,750

344,204

507,738

5,947

442,020

962,511

1,410,479

12,892

741,864

1,818,126

2,572,883

58 %

97 %

65 %

70 %

3.4 %

5.0 %

4.3 %

2.7 %

10.0 %

4.8 %

3.9 %

13.7 %

5.0 %

7.5 %

15.9 %

5.0 %

8.6 %

17.2 %

4.8 %

8.6 %

16.5 %

4.9 %
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Production of  nanotech 
products occurs either top 

down or bottom up

Medicine set to become an 
important area of  application 

that will benefit from 
nanotechnology 

INTRODUCTION TO NANOTECHNOLOGY_

Source: electronics.ca publications

Catalysts

Coatings

Designer molecules

Engineered substrates

Dielectrics

Fullerenes/Nanotubes

Nano composites

Nano particles

Nano wires

Precursors

Slurries

Clusters

Crystalline materials

Functionalized particles

Quantum dots

Nanomaterials for electronics
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Besides medical applications, 
other areas to benefit from 

nanotechnology are defence, 
avionics and automotives 

(for instance, nano-coatings)
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Revolutions possible 
in pharmaceuticals 

INTRODUCTION TO NANOTECHNOLOGY_

Source: Lux Research

Nanocomposite
structural material

Product

Process

Example opportunities for materials company

Evolutionary Revolutionary

Nano-enabled
functional
“smart material”

Forward osmosis
water purification
using magnetoferritin
nanoparticles

Biosynthesized
inorganic nanofilms

Product

Process

Example opportunities for consumer electronics manufacturer

Evolutionary Revolutionary

Product

Process

Example opportunities for pharmaceutical manufacturer

Evolutionary Revolutionary

Flexible solar cell
recharger

Nano-enabled
microprocessor heat
sink adhesive

Nanoimprint
lithography

Carbon nanotube field
emission display

Nanoparticulate
reformulation of
existing drug

Novel therapeutic
agents (gold nanoshells,
fullerenes)

Four-dimensional
elastic light scattering
fingerprinting

Quantum dot
biological labels
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&

Nano-manufacturing & the industrial 
application of  nanotechnologies

Key in production of  
nanoparticles is to prevent 

“aggregation”, to allow 
controlled design of  properties

Nanotechnology develops 
in generations, going from 

product types to product 
types etc

Source: ItN Nanovation
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NANO-MANUFACTURING AND THE INDUSTRIAL APPLICATION OF NANOTECHNOLOGIES_

Source: Silvia Quandt Research GmbH

1st generation
 (from 2000)

Passive nanostructures,
i.e. nanostructured coatings,
nanoparticles,
dispersion of  nanoparticles,
nanocomposites, and bulk
nanostructured materials;
nanostructures made of  metals,
polymers, ceramics;
bio-building blocks

Examples:
sunscreens
(zinc oxide, titanium oxide),
golf  balls (carbon nanotubes)

Nanoparticles
(i.e. automotive industry - body
mouldings, timing belts,
engine covers etc,
packaging industry, cosmetics)
Flat panel displays, coatings,
CNT-Based probes
in semiconductor metrology,
catalysts
(extension of  existing market)

Active nanostructures,
i.e.transistors, amplifiers,
targeted drugs and chemicals,
biological and non-biological
sensors, actuators,
and adaptive structures

2nd generation
 (from 2005)

Memory devices, fuel cells,
batteries, biosensors
(CNT, molecular, qD based).
biomedical devices,
advances in gene sequencing,
advances in lighting

3rd generation
 (from 2010)

Three-dimensional nanosystems
and systems of  nanosystems
using various synthesis and
assembly techniques,
i.e.bio-assembly, networking on
a nanoscale, and multiscale
architectures

Materials by design and
heterogeneous molecular
nanosystems, where each
molecule in the nanosystem has
a specific structure and plays a
different role

Molecules will be used as
devices, and fundamentally
new functions will emerge
from their engineered structures
and architectures

Nanoelectronics (CNT),
molecular electronics,
routine use of  new composites
in aerospace and the auto-
motive industry (risk-averse
industries)



SECTOR . NANOTECHNOLOGY

16_SILVIA QUANDT RESEARCH GMBH

Nanotech far from having 
reached excessive valuation  

status, only approx. $ 650m 
of  venture capital invested in 

this sector in 2006

Source: Gartner

Cell & Gene
targeting
systems

Cartilage self  regeneration
treatment for osteoarthritis

Intelligent biomaterials
for in situ regeneration of  bone

Quantum dots
for molecular
diagnostics
and imaging

Point of  care
analytical device

In vitro engineered
skin, bone and cartilage

Polymeric
nanocapsules
for drug
delivery

In vitro
engineered
bone

Multifunctional
nanoparticles for
drug release and imaging

Carbon
tubesNerve

Regeneration
for spinal and
limb repair

Cell & Gene
targeting
systems

Delivery
systems of
therapeutic
biopharma-
ceutics

Anti
cancer
vaccines

Bio-engineered
viruses and bacteria

Biomimetic sensors

Clinical cameras for
whole body images

Transfection of
nanodevices

Implantable device
for continuous
measurements
of  blood markers

Combined
therapy
and medical
imaging

Nano gene
therapy

Nano-
bots Seed Series A/B Series C/D “late stage”

TIME

Technology
trigger

Peak of  inflated
expectations

Trough of
disillusionment

Slope of
enlightenment

Plateau of
productivity

Key: Time to plateau Less than two years Two to five years Five to ten years More than ten years
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&

&

& &

&

Nanotechnology a 
springboard or platform for 

other technologies 

Example: pharma companies 
using nano-enabled biological 

labels in drug discovery

NANO-MANUFACTURING AND THE INDUSTRIAL APPLICATION OF NANOTECHNOLOGIES_



SECTOR . NANOTECHNOLOGY

18_SILVIA QUANDT RESEARCH GMBH

Bottom-up methods in 
nanotechnology fabrication 
most demanding approach, 

especially molecular assembly
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Self-assembly fabrication 
emerging as a new strategy in 

chemical synthesis

Nanotechnology funding and investment

NANOTECHNOLOGY FUNDING AND INVESTMENT_
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Electronics, forestry products 
and environmental industries 

greatest beneficiaries of  
nanotechnology

Funding of  nanotech through 
VC investments dominates 

in the US and Japan, 
Europe still relying on 

public financing

Source: Nature Nanotechnology

Private
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NANOTECHNOLOGY FUNDING AND INVESTMENT_
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&

Nanotechnolgy in 
healthcare increasingly 

attracting VC funds

Industry has overtaken
governments as the prime 

financiers for 
nanotechnology R&D

Source: Lux Research
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&

&

German’s  Nanostart provides 
venture capital to start-up 

companies featuring ground-
breaking nanotechnologies

Typical VC investors 
generally seek large-scale 
manufacturing concepts

NANOTECHNOLOGY FUNDING AND INVESTMENT_

Source: Dow Jones VentureOne
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Patents best indicator for 
most sizable economic or 

commercial impact of  
business model

The technology base: patent applications

Source: Lux Research, “The Nanotech Report, 5th edition”
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THE TECHNOLOGY BASE: PATENT APPLICATIONS_

Source: Nature Nanotechnology
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Americas feature most 
progressive accumulation of  

patent applications

USA, East Asia, Gemany 
are most competitive regions/
countries for nanotechnology 

Source: Nanotech’s shifting Global Leaders, Lux Research
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HighTechnology development strenght
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Nanotechnology among future 
key technologies to cope with 

environmental problems 

Environmental aspects of  nanotechnology: 
resource management at stake 

ENVIRONMENTAL ASPECTS OF NANOTECHNOLOGY: RESOURCE MANAGEMENT AT STAKE_

Engage on
issues of  end of
life vehicles

Source: Oakdene Hollins Ltd.

Develop high level
links with the
automotive sector and
research into hydrogen
storage techniques

Expand the
hydrogen bus
demonstration
projects

Enable long term
research projects

Develop centre of
excellence for PV
Develop funding for
pre-commercialisation

Encourage large
fleet procurement
of  battery
powered vehicles

Fiscal incentives
for vehicle
ownership (such
as congestion
charges)

Engage with
stakeholders for
electric vehicles
infrastructure

Use energy
efficient stand
alone products

Revise taxation
regime to level
micro generation
playing field

Ensure that new-
builds obtain certain
percentage of  power
from renewables

Increase insultation
requirements for Part
L - windows on new
builds

Advanced
window
procurement for
governmental
offices

Research novel
insultants call through 
the DTI-TP

Use DTI/EPSRC
funding for catalytic
converters

Trial of  fuel
additives

Research into
toxicity of
airborne
nanomaterials

Engine
efficiency

Insulation

Photovoltaics

Electricity
storage

Hydrogen
economy

Regulation Research funding Demonstration
and diffusion

Procurement Economic
instruments

Standards / Market
transformation

Awaremess amd
communication
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Nanotechnology plus solar 
power crucial for global 

energy supply 

German solar company 
Centrosolar produces 

nanotech coated solar cells, 
delivering superior efficiency 

versus traditional cells

1) Impact of  nanotechnology describes the effect nanotechnology is likely to have in the area compared to
other technologies; 2) Infrastructural changes indicate the effort bring the nanotechnology to market; 3)

Benefit is the estimate of  the maximum potential CO2 savings by implementing the technology; 4) Timescale
for implementation is the projected time period (in years) before the technology will be fully implemented

Fuel
efficiency

Source: Oakdene Hollins Ltd.

Insultation

Photovoltaics

Electricity
storage

Hydrogen
economy

Critical

Moderate

High

High High

Low

Low

Moderate

Very highCritical

< 3

< 3

< 5

> 5c. 6

10 - 42

29 - 120 20 - 40

10 - 40

3 - 8

Application Impact of  nanao-
tech in area1

Infrastructural
changes2

Benefit
(Mte CO2 p.a.)3

Timescale for
implementation (years)4
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Providing sufficient drinking 
water to the world key challenge 

in future, nanotechnology key 
technology to achieve that goal

ENVIRONMENTAL ASPECTS OF NANOTECHNOLOGY: RESOURCE MANAGEMENT AT STAKE_
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Nanotech-based treatment 
and therapy of  deseases 

meeting increased healthcare 
demand of  nations, 

especially those of  
underdeveloped countries
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Securing sufficient nutrition 
of  fast growing population 

calls for precise farming and 
“smart” agriculture – 

nanotechnology provides 
solutions like molecular 

treatment of  plant diseases etc. 

ENVIRONMENTAL ASPECTS OF NANOTECHNOLOGY: RESOURCE MANAGEMENT AT STAKE_

Source: U.S. Census Bureau
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ENVIRONMENTAL ASPECTS OF NANOTECHNOLOGY: RESOURCE MANAGEMENT AT STAKE_



SECTOR . NANOTECHNOLOGY

34_SILVIA QUANDT RESEARCH GMBH

Nanotechnology as a weapon 
against greenhouse emissions

Nanotechnology can help reduce 
greenhouse gas emissions

Source: Oakdene Hollins Ltd.

The global budget for research
and development in energy
should be doubled.

The public should be engaged
and informed about
environmentally beneficial
technologies.

Development incentives should
increase five fold to allow new
low carbon technologies to be
competitive.

Global pricing of carbon and
energy is uncertain, which
results in under-investment
in low carbon technology.

In the absence of a niche
market, the research costs are
borne by innovators, who are
competing with established
high carbon alternatives.

The electricity infrastructure
favours centralised plant.

This is a barrier for all microgeneration technologies.

Most of the technologies described within the report are competing with
low cost, high carbon alternatives. Intervention will probably be required to
enable the deployment of these technologies.

Within Europe, investors in new battery technology are reputedly
unwilling to commit to long range projects. The uncertainty in regulation
and post-Kyoto targets are probably compounding their lack of
enthusiasm to invest.

The subsidy for carbon intensive electricity generation approximately
US $ 150-250bn world-wide. Reallocation of these subsidies would
enable systems such as nano-enabled photovoltaics in a distributed grid
to be more widely implemented.

Toxicological studies into the effects of (for example) fuel additives is
imperative if  the public`s fears are to be allayed.

It is clear that further fundamental and applied research into nanotechnologies
is required to deliver the benefits outlined in the report. For example there is a
need for fundamental research into the development of solid wall insultation.

Stern Comments Relevance to environmentally beneficial nanotechnologies
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Nanotechnology could play a 
key role in developing renew-

able hydrogen, supporting the 
efficiency of  fueld cells etc.

NANOTECHNOLOGY CAN HELP REDUCE GREENHOUSE GAS EMISSIONS_

Source: Oakdene Hollins Ltd.

New vehicle networks (namely
hydrogen and electric refuelling
points) are unlikely to be
developed without government
intervention.

Stern Comments Relevance to environmentally beneficial nanotechnologies

There is a need to develop new
methods of hydrogen storage
and generation.

Hydrogen bus demonstration
projects are a promising method
for utilising hydrogen.

A portfolio of technologies
should be developed; although
there is inherently a higher cost,
the overall risks of developing a
successful solution are minimised.

Incremental changes in efficiency
do not usually require support
for deployment (other than
institutional barriers).

More engineers and scientist
will be required as the develop-
ment of low carbon technologies
increase.

The funding of demonstration
projects should be used to
develop new low carbon techno-
logies.

Further research is required into
energy storage technologies to
allow the use of low carbon
electricity in transport.

The move to zero carbon transport is likely to involve the use of nano-
technology. However, at present there is very little market pull to invest
in the infrastructure (refuelling stations) to make zero emission
transportation attractive to the public.

This is the key to the development of hydrogen as an alternative engergy
store. Nanotechnology is seen as the front runner is developing these
technologies.

Until the issues surrounding storage are resolved the most practical use of
hydrogen power is in busses where space limitations are reduced. The
efficiency of the fuel cells can be improved in these studies.

This nanotechnology report outlines several technologies which are
competing within the same area. The ranking methodology has given some
indication of the feasibility of the technologies, however, it would be 
dangerous to focus on a small selection of technologies.

Simple free nanoparticles are examples of near term technologies which
may offer incremental improvements in efficiency. Barriers facing their
entry are common to other product developments and launches, however,
these substances may pose health risks.

This is crucial in nanotechnology, which uses expertise from chemistry,
physics and engineering. These subjects have seen declining percentage
of graduates in the UK in recent years.

Hydrogen bus demonstration projects should be maintained and expanded.
Fuel additives demonstration project should be carried out.

The development of hydrogen fuel cells and new battery technologies
will contribute to this area.
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Nanoparticles and nanoma-
terials could prove harmful 

if  mishandled, but so are 
chemicals, drugs et al. 

Cancer therapy one prime 
area for nanotechnology to 

provide much more effective 
and sensitive (to humans) 

treatment

For instance, German firm 
MagForce most innovative 

and progressed in nano-based 
cancer treatment 

Combating cancer with potential 
nanotech treatments 
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COMBATING CANCER WITH POTENTIAL NANOTECH TREATMENTS_
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Source: NCI

Cantilevers detect
blomarkers of  cancer

Cancer cell

Proteins

Antibodies

Binding events change 
cantilever conductance

Source: NCI

Nanoshells kill tumor
cells selectively

Cancer cell
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Source: NCI

Nanoparticles used 
for molecular imaging 
of  malignant lesions

Cancer cell

Nanoparticulate technology 
could prove very useful in 

cancer therapy 

COMBATING CANCER WITH POTENTIAL NANOTECH TREATMENTS_
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Source: MagForce

Core

Functional surface 

Coating

Brain tumor

Esophageal 
and other local 
tumors

Prostate and
gynecological
tumors
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Outlook: long-term challenges and visions
Ultimate goals for nano-tech-

nology products are using 
fewer valuable, scarce, and 

unsustainable resources, and 
being more energy efficient. 
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Nanotechnologies worth of  
products could reach 15 % of  
global manufacturing output 

in 2014, compared with a 
mere 1 % share in 2004

OUTLOOK: LONG-TERM CHALLENGES AND VISIONS_



SECTOR . NANOTECHNOLOGY

42_SILVIA QUANDT RESEARCH GMBH



43

SILVIA QUANDT RESEARCH GMBH

SWOT analysis nanotechnology

Strengths Opportunities

Strong basic research Diverse, more efficient materials:
New properties and functions for traditional 
materials 

Elaborate research landscape:
Strong involvement by universi-
ties, departmental and industry 
researchers

New diversity of application:
Materials with tailored properties, particularly 
as a result of  self-organisation processes

Good industrial base: 
International companies taking 
opportunities offered by nano-
technology serious (BASF, Dow 
Chemical etc.)

Competitive advantages: 
Nanotechnological innovations are possible in 
all sectors

Good climate for innovation: 
The community is involved in discussions on 
opportunities and risks 

Potential for investor interest: 
High potential for nanotechnology 

Weaknesses Challenges

Difficulties for start-ups: 
Insufficient risk capital provided, 
bureaucratic obstacles 

Ensuring the quick conversion of research 
results into products 

Commercial information deficits :
Potential investors currently 
lack a clear picture of  the 
opportunities offered by 
nanotechnology

Scientific risk assessment: 
The potential toxic effects of  nanoparticles have 
not been investigated sufficiently

Risk communication: 
The establishment of  a dialogue 
process that includes all groups 
of  society

Safe, responsible handling of nanotechnology: 
Consumer advice, consumer protection, 
occupational health and safety

SWOT nanotechnology

Weaknesses are mostly 
dealing with funding 

problems of  new companies 
and start-up risks of  emerging 

technologies

But opportunities justify more 
investments into this sector 

SWOT ANALYSIS NANOTECHNOLOGY_

Source: Silvia Quandt Research GmbH
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Case studies of  German 
nanotechnology companies

Source: Reuters

Sales

2006 2007 2008e 2009e

y-o-y
EBITDA
EBIT pre except.
EBIT margin
Net income
EPS
y-o-y

Net income
Depreciation/Amortisation
Net working capital movements
Operating cash flow
Net capex

Free cash flow

Closing cash (net debt)
Gearing
Capex ratio (sales)
ROE
ROCE

Enterprise value
Price/Book (x)
Dividend yield
EV/Sales
EV/EBITDA (x)
PER (x)
FCF yield

52,610
23.1 %

9,465
7121

12.8 %
3,215
6.37

11.3 %

3.00

57,951
10.2 %

9,964
7,491

12.6 %
4,065
8.32

30.6 %

3.90

60,020
3.6 %
9,724
7160

11.9 %
3760

8.6
4.8%
8.35
4.00

62,278 
3.8 %
9,927
7293

11.7 %
3843
8.24

8.1 %
8.19
4.10

3,215
-2715
-467

6,481
-9,261

-8,783

4,065
-2,648
-1,236
5,895
4,378

467

3,760
-2,564

-450
6,144

-2,547

3,496

3,843
-2,634

-350
6,607

-2,825

3,682

-10,045
41.2 %
17.6 %
18.3 %
22.0 %

-10,576
55.5 %
7.5 %

21.9 %
21.2 %

-8,897
48.1 %
4.2 %

18.6 %
20.2 %

-7,079
35.2 %
4.5 %

16.9 %
20.3 %

32,878
2.0

4.5 %
62.0 %

3.5
10.7

-25.5 %

37,571
2.3

4.6 %
65.0 %

3.8
10.6

1.1 %

49,289
1.8

5.1 %
82.0 %

5.1
9.8

9.5 %

47,580
1.6

5.2 %
76.0 %

4.8
9.6

10 %

DE; BASX

DE; BASX Volume
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CASE STUDIES OF GERMAN NANOTECHNOLOGY COMPANY . BASF_

Source: BASF

The BASF Verbund-Concept

Oil &
Gas

Base
Chemicals

Inter-
mediates

Plastics &
Performance
Chemicals

Agro-
Chemicals
& Nutrition

Integrated production
Secured raw material supply
Common infrastructure
Combined logistics
Integral research platforms
Integral customer interaction
Implemented in all major regions
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&

Source: SWOT analysis nanotechnology

BASF sales by industry, percentage of sales (other industries approx. 10 % in 2006)

> 15 % Chemical, Energy

Automotive, Construction

Agriculture

Cosmetics, Electrical & Electronics, Leather & Shoes
Detergents & Furniture, Health, Packaging, Paper, Textiles

10-15 % each

5-10 %

< 5 %
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CASE STUDIES OF GERMAN NANOTECHNOLOGY COMPANY . BASF_
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Source: BASF

Chemistry

Physics

Analytics

Material
sciences

Biology

Computer
sciences

Chemistry/
Catalysts

Optics/precision
engineering

Consumer
products

Automotive/
coatings

Electronics/ICT

Medicine/biology

nanotech
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Sales

2006 2007 2008e 2009e

y-o-y
EBITDA
EBIT
EBIT margin
Net income
EPS
y-o-y

Net income
Depreciation/Amortisation
Working capital movements
Operating cash flow
Net capex

Free cash flow

Closing cash (net debt)
Gearing
Capex ratio (tangible)
ROE
ROCE

Enterprise value
Price/Book (x)
Dividend yield
EV/Sales
EV/EBITDA (x)
PER (x)
FCF yield

0.6
N/A

1.5
1.5

250.0 %
1.46
0.28

N/A
N/A

0.0

0.4
-40.0 % 

1.5
1.5

416.7 %
1.43
0.27

18.2 %
N/A
0.00

0.5
38.9 %

1.6
1.6

320.0 %
1.60
0.30

19.0 %
N/A
0.00

0.6
20.0 %

1.8
1.8

300.0 %
1.90
0.36

20.1 %
N/A
0.20

1.5
0.0

-0.4
1.1
0.0

0.0

1.4
0.0

-0.3
1.1
0.0

0.0

1.6
0.0

-0.3
1.3
0.0

0.0

1.9
0.0

-0.3
1.6
0.0

0.0

-1.8
-15.1 %
-4.8 %
N/A
N/A

-1.7
-13.0 %

0.0 %
N/A
N/A

-1.3
-10.0 %

0.0 %
N/A
N/A

-1.0
-5.0 %
 0.0 %
N/A
N/A

94.0
1.8

0.0 %
N/A
N/A
75.8

N/A

106.7
1.7

0.0 %
N/A
N/A
74.0

N/A

84.1
1.4

0.0 %
N/A
N/A
52.1

N/A

83.7
1.3

0.1 %
N/A
N/A
42.3

N/A

Source: Bloomberg, Silvia Quandt Research GmbH

DE; NNSX

DE; NNSX Volume
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CASE STUDIES OF GERMAN NANOTECHNOLOGY COMPANY . NANOSTART_

&

Source: Nanostart AG

Company Country Portfolio companies Nanotech exits

Nanostart Germany 11 6

Harris & Harris USA 29 0

NanoDimension Switzerland 3 0

NanoVenture Germany 5 0

N2 Nanotech Germany 4 0
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Source: Nanostart

BioMicro

Company Sector Year of
investment

Nanostart`s
investment (US $ m)

Life sciences/diagnostics 1,02004

MagForce Healthcare/medical technology 12,72004

Naturalnano New materials 0,52004

Lumiphore Life sciences/diagnostics 0,82005

ItN Nanovation New materials/chemicals 10,62005

Nanodynamics New materials/cleantech 2,02006

Nanosys New materials/cleantech 1,02006

Holmenkol Sports products 5,22007

CurioX Life science/diagnostics 0,62007

NanoGram New materials/cleantech 1,02007

Namos New materials/cleantech 0,62007
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CASE STUDIES OF GERMAN NANOTECHNOLOGY COMPANY . NANOSTART_

&

Source: Nanostart core investments

MagForce

Company Implied target value

ItN Nanovation

Nanostart`s impliedNanostarts share

1,265

92

81.1 %

20.6 %

1,026

19
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&

&

Source: Silvia Quandt Research GmbH; Reuters consensus

Nanostart

Company Current share price NAV per share 2008e P/NAV

0.36 x

Harris & Harris US $ 7.99 US $ 6.45 1.24 x
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Sales

2008e 2009e 2010e 2011e

y-o-y
EBITDA
EBIT
EBIT margin
Net income
EPS
y-o-y

Net income
Depreciation/Amortisation
Net working capital movements
Operating cash flow
Net capex

Free cash flow

Closing cash (net debt)
Gearing
Capex ratio (sales)
ROE
ROCE

Enterprise value
Price/Book (x)
Dividend yield
EV/Sales
EV/EBITDA (x)
PER (x)
FCF yield

0.0
N/A

-4.0
-4.5

N/A
-5.0
-1.3

N/A
N/A

0.0

0.0
N/A

-6.0
-6.6

N/A
-7.0
-1.8

N/A
N/A
0.00

0.6
N/A

-6.0
-6.5

-979.0
-7.0
-1.8

N/A
N/A
0.00

0.7
17.1 %

4.0
2.9

489.3 %
2.0
0.6

N/A
N/A
0.00

-4.8
-0.6
0.0

-4.2
-3.0

-7.2

-6.8
-0.7
0.0

-6.1
-1.7

-7.8

-6.8
-0.5
-0.0
-6.4
-1.3

-7.7

2.3
-0.6
0.0
2.8

-1.5

1.3

-2.5
17.0 %

N/A
268.4 %

-221.1 %

-8.6
-74.0 %

N/A
90.7 %

-283.7 %

-14.4
-82.4 %

217 %
48.3 %

-314.4 %

-15.5
-96.7 %

206 %
-14.6 %
149.4 %

180.0
N/A
0.0 %
N/A
-45.0
-39.5

-3.5 %

185.0
N/A
0.0 %
N/A
-31.7
-28.3

-3.1 %

191.0
N/A
0.0 %
N/A
-31.9
-29.5

-2.5 %

195.0
N/A
0.0 %
N/A
55.6
66.9

0.5 %

Source: Reuters, Silvia Quandt Research 

DE; MF6X

DE; MF6X Volume
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CASE STUDIES OF GERMAN NANOTECHNOLOGY COMPANY . MAGFORCE_

Source: MagForce

Core

Functional surface 

Coating

Brain tumor

Esophageal 
and other local 
tumors

Prostate and
gynecological
tumors

m
ag

fo
rc

e
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Germany

Source: MagForce, Silvia Quandt Research GmbH estimates

UK
France
Rest of Europe
USA
Japan

5 %

24 %

8 %

9 %

10 %

44 %
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Source: MagForce, Silvia Quandt Research GmbH estimates

Glioblastoma16 %

26 %

1 %

2 %
2 %

4 %

36 %

6 % 7 %

Liver cancer

Prostate cancer
Esophageal cancer
Cervical cancer

Bladder cancer

Pancreatic cancer
Mammory cancer

Lung cancer
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CASE STUDIES OF GERMAN NANOTECHNOLOGY COMPANY . MAGFORCE_

Source: MagForce

Side effects

Source: MagForce

Precision of targeting any body region

Treatment may be repeated as often
as necessary until tumor is destroyed

Treatment of large tumors (>5 cm diameter)

The therapy can differentiate between
tumor tissue and healthy tissue

Surgery Radiation Chemotherapy Nanotherapy

moderate high high minimal

limited limited no yes

yes

yes

yesyesyes

no no no

no limitedlimited

no
(e.g. not yet)

Country Company Method Status Comments

Germany MagForce Minimally invasive
introduction of
nanoparticles

Phase II Over 100 patients treated

USA

Australia

Netherlands

Tritron
Biosystems

Philips

Antibody-coated
nanoparticles

Magnetic
microparticles

Coil-based thermal
therapy systems

Preclinical

Preclinical

Preclinical

Insufficient nanoparticle
concentration to produce heat

European patent was revoked
in its entirety

No expertise in nanoparticles
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Source: Silvia Quandt Research GmbH

EBIT
Effective tax rate for EBIT
Depreciation
Additional investment – FA
Additional investment – NWC

Opening capital employed (2007)
Fixed assets
Net working capital

2008 2009e 2010e 2011e 2012e 2013e 2014e 2015e 2016e 2017e 2018e 2019e

-6.6 -6.5 2.9 3.1 -5.5 16.0 46.7 82.6 104.5 125.4 140.4
0 % 0 % 15 % 10 % 0 % 15 % 36 % 38 % 38 % 38 % 38 %

0.5 0.6 0.8 0.8 0.8 0.8 1.1 1.0 0.9 0.9

-4.5
0 %

0.70.6
3.0
0.0 0.0 0.00.1

1.7 1.3 1.5 3.2 1.6 1.2 3.5 5.3 5.6 3.7 1.9
0.6 1.6 6.8 9.7 10.6 3.1 3.9 2.3

2.1

2.1
0.0

WACC  7.6 %
Long term growth 2.4 %
Incremental ROIC 35.1 %

Avg. 2008-2019
CAGR 2008-2019 fixed assets
Avg. 2008-2019

2008 2009e 2010e 2011e 2012e 2013e 2014e 2015e 2016e 2017e 2018e 2019e TV

-6.6 -6.5 2.9 3.1 -5.5 16.0 46.7 82.6 104.5 125.4 140.4
-0.3 0.0 -2.4 -16.8 -31.5 -39.8 -47.7 -53.4

2.5 2.8 -5.5 13.7 29.9 51.1 64.7 77.7 87.0

-4.5
0.0

-4.5
0.6

-3.0 -1.7 -1.5-1.3
0.7 0.5 0.6 0.8 0.8 0.8 0.8 1.1 1.0 0.9 0.9

-3.2 -1.6 -1.2 -3.5 -5.3 -5.6 -3.7 -1.9

0.0 0.0 -0.4
-6.6 -6.5

0.0 0.0 0.0-0.1 -0.6 -1.6 -6.8 -9.7 -10.6 -3.1 -3.9 -2.3

143.7
0.0

143.7
0.9
2.0
2.3

-7.0 -7.6 1.6-7.4 -0.3 -7.9 6.5 17.5 36.3 57.0 71.0 83.7 148.9

-6.5 -6.5 1.2-6.0 -0.2 -5.1 3.9 9.7 18.7 27.3 31.6 34.6 2,821.6

EBIT
Tax on EBIT
NOPLAT
Depreciation
Additional investment – FA
Additional investment – NWC
Enterprise cash flow

PV of enterprise free cash flow

PV cash flow in years 2008-19
PV of terminal value

Less: minorities 07e
Less: net (debt)/cash 08e

Adjusted equity value
No. of shares outstanding (m)
DCF (CHF)

102.8
1,167.2

0.0
-5.6

1,264.5
3.77

335.4
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Source: Silvia Quandt Research GmbH

Costs per treatment per patient

1.0 %

M
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ke
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 2

00
8

1.2 %

1.4 %

1.6 %

1.8 %

2.0 %

2.2 %

2.4 %

335.4

44

60

78

95

111

128

145

161

1,000

110

139

170

199

229

259

289

318

2,000

176

217

261

304

347

390

434

477

3,000

241

296

354

410

467

523

550

567

4,000

307

375

446

516

548

585

646

710

5,000

373

455

540

566

629

704

782

860

6,000
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Sales

2006 2007 2008e 2009e

y-o-y
EBITDA
EBIT
EBIT margin
Net income
EPS
y-o-y

Net income
Depreciation/Amortisation
Working capital movements
Operating cash flow
Net capex

Free cash flow

Closing cash (net debt)
Gearing
Capex ratio (sales)
ROE
ROCE

Enterprise value
Price/Book (x)
Dividend yield
EV/Sales
EV/EBITDA (x)
PER (x)
FCF yield

174.5

9.8
8.9

5.1 %
1.70
0.14

0.0

220.3
26.2 %

15.0
13.4

6.1 %
1.4

0.10
28.6 %

0.00

315.0
43.0 %

23.0
15.0

4.8 %
7.8

0.52
422.7 %

0.53
0.00

370.0
17.5 %

30.0
22.0

5.9 %
14.4
0.92

76.2 %
0.92
0.00

1.7
-8.0

-21.0
-11.3
-20.0

-31.3

1.4
-8.0
-5.0
4.4

-15.0

-10.6

7.8
-8.0

-25.0
-9.2

-15.0

-24.2

14.4
-8.0

-15.0
7.4

-13.0

-5.6

-69.1
20.1 %
11.5 %
2.7 %
4.3 %

-57.2
47.2 %
6.8 %
1.9 %
7.5 %

-43.3
72.6 %
4.8 %
9.0 %

14.3 %

-29.4
69.6 %
3.5 %

14.5 %
18.5 %

204.1
3.3

0.0 %
116.9 %

19.6
111.1

-12.5 %

173.1
1.9

0.0 %
78.6 %

9.2
104.0

16.6 %

187.2
1.6

0.0 %
59.4 %

5.6
17.7

 -5.4 %

198.9
1.5

0.0 %
53.8 %

4.5
10.0

-15.6 %

Source: Bloomberg, Silvia Quandt Research GmbH 

DE; C30X

DE; C30X Volume
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CASE STUDIES OF GERMAN NANOTECHNOLOGY COMPANY . CENTROSOLAR_

Source: Centrosolar businesses at a glance

Solar integrated systems

Solar key components

Strong product and geographical growth

Unique position with roof systems

To benefit from assumed cyclical price drop of crystalline

solar cells from 2009

Large synergies from venture with Quimonda improves

value creation along the solar business chain and stabilises

future margin development

Global leader in nanocoated solar glass manufacturing

High margin patented niche products in photovoltaic area
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Source: Silvia Quandt Research GmbH

Opening capital employed (2007)

EBIT
Effective tax rate for EBIT
Depreciation
Additional investment – FA
Additional investment – NWC

Fixed assets
Net working capital

2008 2009e 2010e 2011e 2012e

22 28 32 36
28 % 28 % 28 % 28 %

5 4 5

15
28 %

58
20
21 5 25

15 10 10 13
15 10

75

129
54

WACC  8.3 %
Long term growth 5.8 %
Incremental ROIC 17.4 %

2008 2009e 2010e 2011e 2012e

22 28 32 36 38
-9 -10 -11

20 23 26 27
-4
11
8

-20 -15 -15
8 8 8 8 8

-30 -7 -7

-6 -8
16

-21 -5 -25 -15 -10 -11
-22 1 -12 3 17 18

-21 3 -9 2 12 745

EBIT
Tax on EBIT
NOPLAT
Depreciation
Additional investment – FA
Additional investment – NWC
Enterprise cash flow

PV of enterprise free cash flow

PV cash flow in years 2008-12
PV of terminal value

Less: minorities 08e

Adjusted equity value
No. of shares outstanding (m)
DCF

-13
501
489

0

431
14.6

Less: net (debt)/cash 07

Estimated equity value

TV

-57

29.6
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Sales

2006 2007 2008e 2009e

y-o-y
EBITDA
EBIT pre except.
EBIT margin
Net income
EPS
y-o-y

Net income
Depreciation/Amortisation
Net working capital movements
Operating cash flow
Net capex

Free cash flow

Closing cash (net debt)
Gearing
Capex ratio (sales)
ROE
ROCE

Enterprise value
Price/Book (x)
Dividend yield
EV/Sales
EV/EBITDA (x)
PER (x)
FCF yield

5.8
N/A

-3.9
-4.4

-76.3
-5.95
-1.36
N/A

0.0

4.8
-17.3 %

-6.3
-7.0

-146 %
-8.23
-1.54
N/A

0.00

10.9
127.0 %

-0.6
-1.2

-10.6 %
-1.73
-0.32

-78.9 %
-0.06
0.00

19.3
77.1 %

3.4
2.8

10.5 %
1.92
0.36

-210.5 %
0.66
0.00

-6.0
-0.5
-0.2
-8.1
-0.6

-8.9

-8.2
-0.7
-0.1
-7.5
-0.9

-9.8

-1.8
-0.6
0.0

-1.2
-0.8

-2.3

1.8
-0.6
0.7
2.7

-2.0

0.2

19.0
-53.6 %
10.3 %

-34.8 %
-49.8 %

9.0
-55.8 %
18.7 %

-33.6 %
-72.2 %

6.0
-38 %
7.3 %

-9.3 %
-11.9 %

7.0
-31.9 %
10.4 %
9.1 %

23.6 %

103.0
5.5

0.0 %
N/A
-26.5
-15.8

-9.5 %

132.7
4.9

0.0 %
2,768.9 %

-21.2
-14.5

-8.2 %

28.0
1.8

0.0 %
238.0 %

-43.5
-19.3

-6.6 %

29.0
1.7

0.0 %
108.0 %

8.5
-19.3

0.7 %

Source: Bloomberg, Silvia Quandt Research GmbH 

DE; 17NX

DE; 17NX Volume
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&

Source: ItN Nanovation divisional sales 2005-09e
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Source: Silvia Quandt Research GmbH

Opening capital employed (2007)

EBIT
Effective tax rate for EBIT
Depreciation
Additional investment – FA
Additional investment – NWC

Fixed assets
Net working capital

2008 2009e 2010e 2011e 2012e

-7 -1 3 8
0 % 0 % 37 % 37 %

1 1 2

-4
0 %

11
1
0 -1 0

2 1 3 2
1 1

9

10
1

WACC  8.2 %
Long term growth 5.7 %
Incremental ROIC 23.8 %

2008 2009e 2010e 2011e 2012e

-7 -1 3 7 8
-1 -3 -3

-1 2 6

-4
0

-4
1

-1 -2 -1
1 1 1 2 2

-3 -2 -2

0 0
-7

0 1 0 -1 -1 -1
-5 -8 -2 -1 4 4

-5 -7 -1 -1 3 172

EBIT
Tax on EBIT
NOPLAT
Depreciation
Additional investment – FA
Additional investment – NWC
Enterprise cash flow

PV of enterprise free cash flow

PV cash flow in years 2008-12
PV of terminal value

Less: minorities 08e

Adjusted equity value
No. of shares outstanding (m)
DCF

-11
116
105

0

119
5.3

Less: net (debt)/cash 07

Estimated equity value

TV

14

22.3
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WACC

Source: Silvia Quandt Research GmbH
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