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Introduction

In order to analyze

 

and evaluate

 

nanoproducts

 

we

 

propose

 

a combination-method

 

consisting

 

of product

 

description

 

according

 

to selected

 

criteria

 

and additional ranking

 

in 
numbers

 

between

 

1 and 3
[1 (poor

 

degree

 

of fulfillment), 2 (medium), 3 (high)].
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Short description

 

of product-type

 

and basic

 

features
Dispersion paint

 

for

 

interior

 

use

 

with

 

strong

 

antimicrobial

 

additional 
functionality

 

based

 

on nano-silver.
Application

 

areas: hospitals, food-industry, etc..
Excellent

 

moisture

 

regulating

 

properties, water

 

repellent, 
Permeable to water

 

vapour.
Superior heat

 

reflection

 

properties

 

„Cool Paint“.
Fire

 

rating: Class

 

A (ASTM E84) 0 (0-25) flame

 

spread, 5 (0-450) smoke 
development.
Superior adhesion, crack-bridging

 

abilities.
Sustainable, reduces

 

frequency

 

of repaints.
Exceeds

 

requirements

 

indoor

 

air

 

quality

 

(IAQ) 
regulations

 

(VOC-content

 

< 5 g/l) 
Odor-free

 

-

 

can

 

be

 

applied

 

in occupied

 

areas
Free of conventional

 

biocides, solvents, softeners, 
Environmental

 

friendly, LEED (USGPC).
Main difference

 

to Bioni Perform®
is

 

a nano-suspension

 

content

 

of 6 %.

Manufacturer

 

/  Contact-

 

Person
Address

 

Bioni CS GmbH, 
Lessingstr. 21, 
46149 Oberhausen, 
Mr. Sven Knoll
Phone

 

0049 (0)208 621 7553
Mail

 

info@bioni.de

Product-Name
Bioni Hygienic®

Prod.-

 

No.
3

Country
Germany

0 Classification, basic

 

information
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1 Is

 

it

 

a real nano-product?

1.1 Criterion: Particle

 

size

 

data

 

of basic

 

material available, diameter

 

below

 

100 nm
Particle

 

size

 

of basic

 

material was analyzed

 

by

 

X-Ray

 

Diffraction

 

and is

 

around

 

10 nm. Particle size distribution of nano

 

suspension

 

was analyzed

 

by

 

PCS 
[Photon Correlation

 

Spectroscopy] (12.1 [nm]). In the product

 

a combination

 

of SEM [Scanning

 

Electron

 

Microscopy] and EDX [Energy Dispersive

 

X-Ray

 

Spectroscopy] was used

 

to obtain

 

simultaneously

 

information

 

about

 

morphology

 

and chemistry.
Evaluation: 3

Figure

 

4.1: Combination

 

of SEM and EDX to check 
simultaneously

 

morphology

 

and chemistry

 

in the final 
product. So it

 

could

 

be

 

demonstrated, that

 

there

 

are

 

also 
nanoparticles

 

on product

 

level.
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1.2 Criterion: Effect

 

dominated

 

by

 

particle

 

size
Particle

 

size

 

domination

 

can

 

be

 

concluded

 

from

 

mass-specific

 

antimicrobial

 

efficiency.
Evaluation: 3

1.3 Criterion: Stabilization

 

concept

 

applied
Calculation

 

of surface

 

potential u according

 

Poisson-Boltzmann-Equation

 

(1) 
leads

 

to an effective

 

selection

 

of chemical stabilizers.
Evaluation: 3

1.4 Criterion: Nano

 

system

 

integration

 

solved

 

and analytically

 

proved
Homogenity

 

and stability

 

obtained

 

and proved

 

by

 

SEM / X-Ray

 

Fluorescence.
Evaluation: 3

1.5 Criterion: Consistency

 

of product

 

philosophy
The recipe

 

is

 

based

 

on non-human-toxic

 

substances. Conventional

 

biocides 
can

 

be

 

completely

 

replaced. 
Evaluation: 3
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2 Product

 

benefits

2.1 Criterion: Invention

 

step

 

compared

 

to state

 

of the art
High invention

 

step

 

compared

 

to conventional

 

biocides related

 

to 
effectiveness, sustainability

 

and replacement

 

of toxic

 

components.

State of the art is

 

the use

 

of predominantly

 

6 types

 

of biocides: 
-Carbamates
-Isothiazolinones
-Triazines
-Phenylureas
-Metalorganics
-Quartary

 

alkyl-ammonium

 

salts

These components

 

are

 

of organic

 

nature with

 

lower

 

chemical stability. 
Furthermore

 

human-toxicity

 

is

 

problematic.

Nano-silver

 

as an inorganic

 

element

 

is

 

stable

 

and not

 

human-toxic

 

considering

 

dose and working

 

principle

 

in the sense

 

of a surface

 

interaction.
Evaluation: 3

2.2 Criterion: Patent protection
Patent protection obtained

 

(PCT/EP2006/065581, DE10 2005 041 006.5-43 
and PCT/EP for

 

AE, CA, US, RU).
Evaluation: 3
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2.3 Criterion: Efficiency

 

of effect

 

related

 

to mass

 

ratio
High antimicrobial

 

efficiency

 

because

 

of synergetic

 

effects

 

where

 

the nano-

 

silver

 

mass

 

ratio

 

could

 

be

 

reduced

 

to the order of 10 ppm.
Evaluation: 3

2.4 Criterion: Sustainability

 

of effect
Working

 

principle

 

of antimicrobial

 

effect

 

via surface

 

reaction

 

in the sense

 

of 
catalysis; no drug-release. 
Evaluation: 3

2.5 Criterion: Limitations

 

/ possible

 

negative side

 

effects
Under

 

adverse

 

conditions

 

surface

 

reactions

 

could

 

be

 

impeded

 

by

 

secondary

 

pollution

 

effects.
Evaluation: 2

Figure

 

7.1: Example

 

of the effect

 

of nano

 

silver

 

concept

 

against

 

the dangerous

 

multi-resistant

 

hospital

 

germ

 

Staphylococcus

 

Aureus

 

(MRSA). Left

 

picture: Untreated

 

sample. Right picture: Treated

 

sample

 

where

 

MRSA (red 
areas) is

 

suppressed.
In Bioni Hygienic

 

a nano

 

silver

 

content

 

was chosen, which

 

guaranties

 

a germ

 

reduction

 

rate of 99,999 % (5-log). 
At the same

 

time numerous

 

mechanisms

 

of action

 

reduce

 

the 
risk

 

of resistancy

 

formation.
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3 Market potential

3.1 Criterion: Cost-benefit

 

ratio
Excellent

 

cost-benefit

 

ratio

 

specifically

 

considering

 

sustainability

 

and reduction

 

of repaint

 

frequency.
Evaluation: 3 

3.2 Criterion: Nice

 

to have

 

–

 

or

 

problem-

 

solver
Problem solver.
Evaluation: 3

3.3 Criterion: Range of applications
Interior

 

application

 

in hospitals

 

etc..
Evaluation: 2

3.4 Criterion: Market volume

 

compared

 

to market

 

saturation
Large market

 

volume

 

compared

 

to saturation.
Evaluation: 3 

3.5 Criterion: Competitive

 

situation
Indirect

 

competitive

 

situation

 

with

 

paints

 

containing

 

conventional

 

biocides; risk

 

of product

 

piracy. However, this

 

particular

 

market

 

segment

 

is

 

still not

 

targeted

 

by

 

competitors.
Evaluation: 3

3.6 Criterion: Import / export

 

restrictions
No restrictions

 

so far, but

 

to be

 

expected

 

in future

 

in some

 

foreign

 

countries, 
e.g. US.
Evaluation: 2
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3.7 Criterion: Existence

 

and quality

 

of distribution

 

network
Sophisticated

 

national and international distribution

 

network.
Evaluation: 3

3.8 Criterion: 
Information / consulting according

 

product

 

complexity
Product

 

consulting available.
Evaluation: 3

3.9 Criterion: Warranty, service
Mandatory warrenty

 

and sophisticated

 

service

 

worldwide.
Evaluation: 3
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4 Product

 

safety

4.1 Definition and risk

 

assessment

 

of nanomaterials

 

in the REACH 
context

 

(max. 3 products)
(assignment

 

to work

 

package

 

4.2.1)

4.1.1 Criterion: Specific

 

toxicological

 

analysis

 

of the nanomaterial(s) 
used

 

in the product

 

according

 

to safety

 

data

 

sheet
No toxicological

 

impacts

 

indicated

 

(and to be

 

indicated) in product

 

data

 

sheet. 
Nano-silver

 

is

 

a trace

 

constituent

 

in a order of magnitude

 

of 10 ppm. Nano-

 

silver

 

is

 

combined

 

with

 

a polymer binder

 

phase

 

and anchored

 

via dipole

 

interactions.
Evaluation: 3

4.1.2 Criterion: Estimation

 

of REACH compliance
Reach

 

conformity

 

ensured

 

by

 

component

 

suppliers.
Evaluation: 3

4.1.3 Criterion: Estimation

 

of basic

 

health

 

hazards
Provided

 

the ordinary

 

use

 

of the product, health

 

hazards

 

are

 

very

 

unlikely. 
Potential riscs

 

during

 

product

 

life-cycle

 

are

 

indicated

 

in 4.2 ff.
Evaluation: 3

4.1.4 Criterion: Estimation

 

of basic

 

environmental

 

hazards
Provided

 

the ordinary

 

use

 

of the product, environmental

 

hazards

 

are

 

very

 

unlikely.
Potential riscs

 

during

 

product

 

life-cycle

 

are

 

indicated

 

in 4.2 ff.
Evaluation: 3
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4 Product

 

safety

4.2 Elaboration

 

of specific

 

exposure

 

scenarios

 

(max. 3 nanomaterials)
(assignment

 

to work

 

package

 

4.2.2)

4.2.1 Criterion: Exposure

 

scenarios

 

related

 

to people

 

according

 

product

 

application
During

 

ordinary

 

product

 

application

 

the release

 

of single

 

nano-silver

 

particles

 

is

 

impossible

 

because

 

of chemisorption

 

(dipole

 

interaction) with

 

polymer binder

 

phase. Furthermore

 

surface

 

energy prohibits

 

ablation.
The theoretical

 

case

 

of the direct

 

interaction

 

of nano-silver

 

powder

 

with

 

skin

 

can

 

be

 

answered

 

by

 

results

 

of EU-project

 

„NANODERM“

 

(IC: QLK4-CT-2002-

 

02678). Skin penetration

 

is

 

very

 

unlikely

 

for

 

-

 

not

 

only

 

size

 

-

 

but

 

surface

 

charge

 

matters.
Evaluation: 3

4.2.2 Criterion: Exposure

 

scenarios

 

related

 

to the environment
Estimation

 

of basic

 

toxicity

 

of silver

 

and further

 

references

 

are

 

given

 

in: 
Daunderer, Handbuch der Umweltgifte, 6/2006, 1 ff. Release of nano-silver

 

out of products

 

is

 

matter of several

 

studies

 

(see

 

table

 

in chapter

 

6.3). 
To investigate

 

exposure

 

scenarios

 

product

 

samples

 

were

 

mechanically

 

stressed. 
As a result

 

of trace

 

analysis

 

with

 

ICP-MS (iCAP

 

6300 Thermo

 

Electron

 

Coperation) no emission

 

of single

 

nano-silver

 

particles

 

was detected.
In addition

 

leaching

 

of facades

 

was investigated. The detected

 

concentration

 

is

 

close

 

to the determination

 

limit

 

of the analytical

 

device, where

 

nano

 

particle

 

release

 

by

 

sample

 

preparation

 

(centrifugation) is

 

under

 

discussion. For 
additional comments

 

see

 

4.3.
Evaluation: 3
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4 Product

 

safety

4.3 Additonal detailed

 

criteria

4.3.1 Criterion: Estimation

 

of human toxicity

 

of the nano

 

drugs

 

under

 

consideration

 

of dose, particle

 

properties

 

(size, surface

 

charge) and 
chemistry
Estimation

 

of dose-depending

 

basic

 

toxicity

 

of silver

 

with

 

additional numerous

 

references

 

are

 

given

 

in „Report of the Task

 

Group on Reference

 

Man“, 
Pergamon Press 1974, 407 f.  FDA classification

 

of silver

 

is

 

GRAS (generally

 

recognized

 

as safe). Daily intake

 

per person

 

by

 

water

 

and food

 

is

 

30 μg 
(Hamilton). 
Risk

 

potential of nano-silver

 

powder

 

considering

 

the boundery

 

conditions

 

is

 

limited. Contrary

 

to popular

 

belief alveoli

 

are

 

not

 

reached

 

because

 

of surface

 

affinity. In case

 

of inhalation

 

elimination

 

from

 

the upper

 

part

 

of the lung

 

is

 

possible

 

(BASF).
This

 

is

 

not

 

valid

 

for

 

nano

 

fiber

 

structures.
Evaluation: 2

4.3.2 Criterion: Safety

 

concept

 

of nano

 

system, to avoid

 

uncontrolled

 

release

 

of single

 

nano

 

particles; integration

 

by

 

physisorption

 

/ 
chemisorption
As mentioned

 

in 4.1.1 nano-silver

 

is

 

combined

 

with

 

a polymer binder

 

phase

 

and anchored

 

via dipole

 

interactions.
Evaluation: 3

4.3.3 Criterion: As a consquence

 

of 4.1, 4.2: Product

 

safety

 

for

 

the user
As already

 

discussed

 

in 4.2.1 the product

 

is

 

safe

 

for

 

the user, provided

 

the 
ordinary

 

use.
Evaluation: 3
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4.3.4 Criterion: As a consequence

 

of 4.1, 4.2:  Safety

 

and analytical

 

check during

 

component

 

production, system

 

integration

 

and whole

 

life 
cycle

 

of the product
As already

 

discussed

 

in 4.2.2 a safety

 

concept

 

is

 

implemented

 

and analytically

 

checked. 
Transportation

 

incidents

 

with

 

nano-silver

 

suspension

 

have

 

the highest

 

risk

 

regarding

 

the life cycle

 

of the product

 

(more

 

explanations

 

in 4.3.8).
Evaluation: 2 

4.3.5 Criterion: Assessment

 

of the principal

 

environmental

 

toxicity

 

of 
the drugs

 

under

 

consideration

 

of dose, particle

 

properties

 

(size, surface

 

charge) and chemistry
Considering

 

the boundary

 

conditions, the principal

 

environmental

 

toxicity

 

is

 

limited.
Mobility

 

of nano-silver

 

powder

 

in dynamic

 

fluids

 

is

 

limited

 

because

 

of surface

 

affinity.
This

 

is

 

the reason

 

for

 

a low

 

accumulation

 

risk. 
Environmental

 

conditions

 

can

 

lead

 

to following

 

reactions

 

(oxidation

 

and 
sulfate-formation

 

(insoluble

 

in water)).
Evaluation: 2

4.3.6: Criterion: Assessment

 

of the overall

 

system

 

-

 

related

 

to the  
working

 

principle
Regarding

 

the desired

 

additional antimicrobial

 

functionality

 

in the sense

 

of 
catalysis

 

the product

 

is

 

sustainable

 

and safe

 

on product

 

level.
This

 

can

 

be

 

underlined

 

by

 

7 years

 

of field

 

experience.
The more

 

mechanisms

 

of antimicrobial

 

activity, the lower

 

the risk

 

of resistancy

 

formation. 
Evaluation: 3
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4.3.7: Criterion: Risk

 

assessment

 

and emission

 

propability
Risk

 

= toxicity

 

* exposition
Summarizing

 

the discussed

 

issues

 

on toxicity

 

and exposition

 

propability

 

the risk

 

is

 

very

 

limited. Furthermore

 

an excellent

 

benefit/risk-ratio

 

could

 

be

 

obtained.
By

 

trace

 

analysis

 

(AES) it

 

has been

 

proven

 

that

 

an uncontrolled

 

release

 

of single

 

nano

 

silver

 

particles

 

will not

 

happen. The working

 

principle

 

is

 

not

 

drug

 

release

 

but

 

surface

 

catalysis.
A risk

 

assesment

 

of other

 

nano

 

products

 

–

 

depending

 

on application

 

–

 

could

 

need

 

the full

 

set

 

of procedures

 

listed

 

in 7.4.  
Evaluation: 3

4.3.8 Criterion: Consequences

 

in case

 

of emission, chemical background

 

concentration, mobility

 

and accumulation
Low

 

risk

 

in case

 

of product

 

emission, for

 

nano-particles

 

are

 

present

 

in very

 

low

 

concentration

 

and integrated

 

in a secondary

 

phase.
Transportation

 

incidents

 

with

 

nano-silver

 

suspension

 

have

 

a higher

 

risk. In this

 

case

 

a local

 

and transient

 

contamination

 

of environment

 

will occur, killing

 

microorganisms

 

on surface

 

of existing

 

biofilms. Since

 

the suspension

 

is

 

delivered

 

in a diluted

 

form, aquatic

 

toxicity

 

can

 

be

 

avoided.
Nano-silver

 

powder

 

on the one

 

hand follows

 

flow

 

dynamics

 

in air

 

and water

 

quite

 

good. Since

 

the surface

 

affinity

 

is

 

high on the other

 

hand the mobility

 

is

 

poor. Therefore

 

accumulation

 

is

 

not

 

to be

 

expected. In the environment

 

-

 

depending

 

on reaction

 

conditions

 

-

 

oxidation

 

and sulfate-formation

 

(insoluble

 

in water) can

 

occur.
Chemical background

 

concentration

 

in soil

 

is

 

0,1 ppm.
Evaluation: 2
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-

4.3.9 Criterion: GHS (Globally

 

Harmonized

 

System) classification

 

of 
components
GHS classification

 

ensured

 

by

 

component

 

suppliers.
Evaluation: 3

4.3.10 Criterion: CLP (Regulation on Classification, Labeling

 

and 
Packaging

 

of substances

 

and mixtures) compliance
CLP compliance

 

ensured

 

by

 

component

 

suppliers.
Evaluation: 3

4.3.11 Criterion: If

 

applicable:
BPD (Biocide

 

Product

 

Directive) compliance
Not applicable, product

 

is

 

not

 

subject

 

to BPD
(Evaluation to be

 

adapted

 

in excel-sheet).
Evaluation: -

4.3.12 Criterion: Potential to replace

 

a harmful

 

existing

 

technology
The product

 

replaces

 

competitor´s

 

products

 

containing

 

human-toxic

 

conventional

 

biocides.
Evaluation: 3
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5 Ethical, social

 

and economic

 

consequences

 

and perspectives

5.1 Criterion: Ethical

 

issues

 

of paradigm

 

shift
Paradigm

 

shift

 

and switching

 

to non-human-toxic

 

sustainable

 

components

 

improves

 

the ethical

 

act. 
Evaluation: 3

5.2 Criterion: Availability

 

of components

 

and resource

 

conservation
High efficacy

 

at low

 

concentration

 

in combination

 

with

 

a sustainable

 

quasi 
catalytic

 

effect

 

protects

 

resources
Evaluation: 3

5.3 Criterion: Social

 

consequences

 

of technology change
Positive social

 

consequences

 

are

 

to be

 

expected

 

depending

 

on degree

 

of 
technology change.
Evaluation: 2

5.4 Criterion: Economic

 

consequences

 

related

 

to production

 

company

 

and national / international economy
Since

 

product

 

introduction

 

in 2005 up to now

 

the economic

 

success

 

for

 

the 
manufacturer

 

is

 

evident (international reference

 

objects, „Technology Fast 50 
Award

 

2009“).
Yet

 

the influence

 

on national and international economy

 

is

 

small.
Evaluation: 2

5.5 Criterion: 
The product

 

development is

 

embedded

 

in a general

 

nano

 

suspension

 

technology for

 

a variety

 

of different applications.
Evaluation: 3
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5.6 Criterion: Connectivity

 

to further

 

developments
Similar

 

product

 

developments

 

(e.g. nano-silver

 

wall-paper) are

 

carried

 

out.
Evaluation: 3 
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6 Summary, conclusion, embedding, recommendations

 

and outlook

Bioni Hygienic

 

is

 

a real nano-product

 

with

 

effective

 

and sustainable

 

antimicrobial

 

additional functionalization. Using

 

nanosilver, conventional

 

human-toxic

 

and environmental

 

hazardous

 

biocides can

 

be

 

replaced. The core

 

of the risk

 

assessment

 

is

 

the analytical

 

proof

 

that

 

during

 

life cycle

 

no 
uncontrolled

 

release

 

of individual

 

nanoparticles

 

occurs. Costly

 

toxicological

 

tests, which

 

are

 

presented

 

in the appendix

 

as a systematic

 

review, therefore

 

are

 

dispensable. The degree

 

of compliance

 

with

 

product

 

safety

 

was evaluated

 

according

 

to the criteria

 

specified

 

in section

 

4. The overall

 

result

 

is

 

supported

 

by

 

seven

 

years

 

of practical

 

field

 

experience.

It

 

is

 

known

 

that

 

the results

 

presented

 

in the reports

 

(volume

 

I-III) will be

 

integrated

 

in the „Nanoforce“

 

project, where – inter alia – the question is

 

discussed

 

whether

 

additional legal regulatory

 

measures

 

are

 

necessary

 

to 
ensure

 

nano

 

safety.

Since

 

the products

 

are

 

rated

 

to special

 

cases, the results

 

have

 

only

 

limited

 

relevance. Therefore

 

it

 

may

 

be

 

allowed

 

to contribute

 

with

 

independent 
additional background

 

information

 

related

 

to systems

 

with

 

nano-release.

Based

 

on the chemical nature, nanoparticles

 

and products

 

are

 

already

 

subject

 

to numerous

 

regulations

 

(see

 

figure

 

22.1) in Germany. At international level, 
there

 

are

 

additional requirements

 

in the context

 

of REACH.

Risk

 

assessment

 

usually

 

is

 

performed

 

according

 

to a procedere

 

suggested

 

in 
figure

 

23.1. As a result

 

additonal

 

toxicity

 

tests

 

are

 

necessary

 

as listed

 

in 7.4.
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For reasons

 

of product

 

liability, each

 

company

 

is

 

interested

 

to carry out basic

 

tests

 

to determine

 

the toxicological

 

endpoints

 

(concentration

 

limits), because

 

these

 

data

 

are

 

needed

 

anyway

 

for

 

the safety

 

data

 

sheets.

Depending

 

on applications, where

 

homologations

 

are

 

necessary, additonal

 

tests

 

must

 

be

 

performed. This

 

is

 

the case

 

e.g. for

 

food

 

additives, biocides and 
pharmaceuticals. Pharmaceuticals

 

need

 

the full

 

set

 

of test procedures

 

listed

 

in 
7.4.

Finally

 

the question

 

related

 

to additional regulations

 

should

 

be

 

addressed.

In order to answer

 

this

 

question

 

with

 

transparency, the following

 

considerations, statements

 

and hard

 

facts

 

are

 

listed

 

below:
Contrary

 

to public

 

opinion

 

and a nanoproduct

 

database

 

of Bund für Umwelt 
und Naturschutz Deutschland e.V. 
(http://www.bund.net/nc/themen_und_projekte/nanotechnologie/nanoprodukt

 

datenbank/produktsuche/), only

 

very

 

few

 

products

 

meet

 

the nano-criteria

 

set

 

out in section

 

1. 
-From

 

the ratio

 

between

 

research

 

projects

 

including

 

toxicity

 

studies

 

and the 
number

 

of new

 

nanoproducts

 

introduced

 

in the market

 

it

 

can

 

be

 

concluded

 

that

 

the safety

 

issue

 

is

 

taken

 

seriously.
-So far no adverse

 

health

 

effects

 

or

 

environmental

 

hazards

 

have

 

been

 

reported

 

to the author.
-The scenarios

 

of free-flying

 

nanoparticles

 

penetrating

 

into

 

cells

 

are

 

unrealistic, 
since

 

beside

 

size

 

–

 

surface

 

charge, polarity, hydrophilicity

 

etc. are

 

relevant 
(figures

 

24.1, 24.2).

http://www.bund.net/nc/themen_und_projekte/nanotechnologie/nanoproduktdatenbank/produktsuche/
http://www.bund.net/nc/themen_und_projekte/nanotechnologie/nanoproduktdatenbank/produktsuche/
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-The alveoli

 

penetration

 

of nanoparticles

 

is

 

usually

 

estimated

 

inadequate. It

 

is

 

true

 

that

 

nanoparticles

 

can

 

be

 

carried

 

away

 

in the gas flow

 

very

 

well. But

 

it

 

is

 

also a matter of fact

 

that

 

a high surface

 

affinity

 

exists

 

so that

 

the deposition

 

takes

 

place

 

in the upper

 

region

 

of respiratory

 

tract. Furthermore, we

 

should

 

be

 

aware

 

that

 

ejection

 

mechanismens

 

are

 

active

 

as long

 

as it

 

does

 

not

 

concern

 

fibers.  
-Nature seems

 

to have

 

an intrinsic

 

nano

 

safety

 

mechanism: Minimizing

 

of 
surface

 

energy is

 

a driving

 

force for

 

voluntary

 

and spontaneous

 

re-

 

agglomeration.
-Nevertheless

 

the residual risks

 

should

 

be

 

estimated

 

appropriate

 

and managed

 

with

 

respect.
-Therefore

 

nanosafety

 

research

 

should

 

be

 

continued - according the priorities

 

and conditions

 

listed

 

in report

 

I. 

-Since

 

regulatory

 

work

 

is

 

already

 

in progress, the question

 

is

 

no longer

 

whether

 

–

 

but

 

to which

 

extend

 

additional regulations

 

make

 

sense.
-Knowing

 

the four

 

main

 

groups

 

of stakeholders, the international trail

 

over

 

CEN and OECD as well as the existing

 

and planned

 

working

 

groups, own

 

conclusions

 

can

 

be

 

drawn

 

related

 

to time frame

 

and scope of expected

 

regulations.
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This

 

leads

 

to the following

 

final conclusions:
-Only

 

lean

 

regulations

 

will improve

 

nano

 

safety

 

in practice.

-Provided

 

that

 

safety

 

in general

 

is

 

already

 

covered

 

by

 

other

 

legislation

 

(e.g. 
REACH, work

 

protection rules, etc.), we

 

only

 

see

 

a limited

 

need

 

for

 

additional 
regulation, which

 

is

 

explained

 

below

 

by

 

topics

 

and application

 

areas:
Physical

 

Nanotechnology: No major

 

action

 

identified.
Chemical Nanotechnology

Particle

 

level: Action necessary

 

for

 

pyrophoric

 

particles

 

and fibers.
Product

 

level: Action needed

 

for

 

products

 

following

 

the principle

 

of drug

 

release

 

and products

 

containing

 

nanofibers.
Application

 

areas: As e.g. food

 

and pharmaceutical

 

industries
are

 

already

 

heavily

 

monitored, the cosmetics

 

industry

 

is

 

identified

 

as the weakest

 

link in the chain.

-Whenever

 

the risk

 

assessment

 

indicates

 

a high risk, or

 

there

 

are

 

new

 

insights 
beyond

 

the general

 

state

 

of knowledge, the issue

 

of additional regulations

 

should

 

be

 

checked

 

again

 

in the sense

 

of a continuous

 

improvement

 

process.

As immediate measures

 

to improve

 

nano

 

safety

 

the following

 

regulations

 

are

 

proposed:
-Labeling

 

requirement

 

for

 

nano

 

products

 

for

 

customer

 

information
-Experimental

 

evidence

 

of nano

 

functionalization

 

to avoid

 

fake

 

products
-Registration

 

of nano

 

products
-Improving

 

the monitoring

 

of compliance

 

of existing

 

security measures

Finally

 

it

 

should

 

be

 

stated

 

that

 

–

 

completely

 

independent -

 

the Working

 

Party 
of Manufactured

 

Nanomaterials

 

of OECD comes to similar

 

assessments

 

(document

 

no.: ENV/SMMONO(2009)21).
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Figure

 

22.1: Overview

 

of laws

 

and regulations

 

concerning

 

chemical-, product-

 

and work-safety

 

(-> ISO/TR 12885) in 
Germany.
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Figure

 

23.1: Proposal

 

from

 

National Research Council

 

(NRC), 
USA, for

 

a general

 

method

 

of risk

 

assessment

 

and 
management.
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Sources: Wikipedia, Medizininfo

Figures

 

24.1, 24.2: Possible

 

permeation

 

mechanisms

 

of blood-brain

 

barrier

 

and capillaries: The particle

 

size

 

is

 

only

 

one

 

criterion!

Permeability

 

of 
hydrophobic

 

substances
Permeability

 

of 
Hydrophilic

 

substances

http://upload.wikimedia.org/wikipedia/commons/2/24/Blood-brain_barrier_transport.png
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7.0 Appendix
7.1 Product

 

data

 

sheet

 

(TDS)
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7.2 Product

 

safety

 

data

 

sheet

 

(MSDS)



Ranking of Nanoproducts

 

27



Ranking of Nanoproducts

 

28



Ranking of Nanoproducts

 

29



Ranking of Nanoproducts

 

30



Ranking of Nanoproducts

 

31



Ranking of Nanoproducts

 

32



Ranking of Nanoproducts

 

33

7.3 Literature

Ta
b

le
 3

3.
1

R
ev

ie
w

o
f 

th
e 

lit
er

at
u

re
d

ea
lin

g
w

it
h

th
e 

re
le

as
e

o
f 

n
an

o
si

lv
er

o
u

t 
o

f 
p

ro
d

u
ct

s
+

: i
n

fo
rm

at
io

n
av

ai
la

b
le

, -
: i

n
fo

rm
at

io
n

m
is

si
n

g
, o

: i
n

fo
rm

at
io

n
n

o
t

re
le

va
n

t
(s

o
u

rc
e:

 U
B

A
-r

ep
o

rt
52

/2
01

0)
.



Ranking of Nanoproducts

 

34

7.4 Overview

 

„Test procedures

 

for

 

risk

 

assessment

 

of nano

 

materials, 
objects

 

and products“
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The following tables provide
an overview and systematic
presentation of toxicity tests
for risk assessment.

Chapter 6 refers to 7.4.

More detailed descriptions can
be found in the correlating
OECD tests no. 400 – 488.
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