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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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0 Classification, basic information

Country | Prod.- | Product-Name Manufacturer / Contact-
Germany | No. Bioni Perform® Person
1 Address Bioni CS GmbH,

Lessingstr. 21,

46149 Oberhausen, Mr. Sven
Knoll

Phone 0049 (0)208 621 7553
Mail

Short description of product-type and basic features

Dispersion paint for exterior use with antimicrobial additional functionality
based on nano-silver.

Durable protection against algae, moss and fungus.
Excellent moisture regulating properties, water repellent,
permeable to water vapour.

Superior heat reflection properties ,, Cool Paint”.
UV-stability, colour retention.

Superior adhesion, crack-bridging abilities.

Sustainable, reduces frequency of repaints and maintenance.
Free of conventional biocides, solvents, softeners,
environmental friendly.
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1lIs it a real nano-product?

1.1 Criterion: Particle size data of basic material available, diameter
below 100 nm

Particle size distribution of nano suspension was analyzed by PCS (Photon
Correlation Spectroscopy). The result shows a narrow distribution with a
maximum at 12.1 [nm].

Evaluation: 3

Size distribution(s)
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5 10 50 100 500 1000
Diameter (nm)

Size (nm) % Intensity Size (hm) % Intensity Size (nm) % Intensity
12.1 63.3 30.8 0.0 78.2 1.2

13.6 13.8 34.6 0.0 87.8 13.6

15.3 0.0 38.9 0.0 98.7 8.1

17.2 0.0 43.7 0.0 110.9 0.0

19.3 0.0 49.0 0.0 124.6 0.0

21.7 0.0 55.1 0.0 140.0 0.0

24.4 0.0 61.9 0.0 157.3 0.0

27.4 0.0 69.6 0.0 176.8 0.0

Peak : Mean 12.4 width 0.5

Figure 4.1: Particle Size Distribution (PCS-result) of CAg00103.
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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

(coshn —cos @) d'U  (coshn—cos@)” dU sinhne(cosz —cosd) oU
. + . — L

V'U(n,0) = 4
B’ on’ B’ 00" B’ on
(cosh 77 — cos 6)° _ 1 au
— (cosh 77 — cos @)+sin & |«——<—— = sinh(U (, 9)) (1)
tan B 06

U: Reduced Electrostatic Potential, B: Constant in Bispheric System of Coordinates

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 0

-Isothiazolinones >

-Triazines NH

-Phenylureas \\ SI

-Metalorganics R

tary alkyl ' It > X

-Quartary alkyl-ammonium salts > 3fP*{““~R4

R2

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

Approx. 25-30 mass-% as porous oxide-
phases: Ag*,0, Ag*'0, Ag*?%¢,0,, Ag*",0;

Micro organism, reduction factor 100  Crystal structure Ag,0:
- 1000. Cubic closest packed Ag*,
0% occupy ¥ of tetrahedral gaps.

2.5 Criterion: Limitations / possible negative side effects

Under adverse conditions surface reactions could be impeded by secondary
pollution effects.

Evaluation: 2
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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
Exterior application.
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.

Evaluation: 2

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
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

FDA classification of silver is GRAS (generally recognized as safe). Daily intake
per person by water and food is 30 pg (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.
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

4.3.9 Criterion: GHS (Globally Harmonized System) classification of
components

GHS classification ensured by component suppliers.
Evaluation: 3
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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 Conclusion and proposals for the continuation of a nano-safety
roadmap

Conscious of the responsibility - since massive funding of nanotechnology
research in 2002 - in parallel numerous national and international / EU projects
started. A small selection of publications is presented in section 7.3.

Most results are related to toxicity studies of pure nanoparticles based on in-
vitro and in-vivo experiments. Undoubtedly, this basic research is essential.

But at this point the question must be answered, how these results should be
treated.

Since these are particle-based individual results, they may not be used for
general statements and warnings, especially if no practice-relevant exposure
conditions were selected. Otherwise, the public may be confused in general.

Furthermore, these data are not suitable to estimate toxicity of nano products.
The potential toxicity of these nano-systems depends on system integration of
nanoparticles. In other words, in the case of nano-silver - with the same
particles - a secure system can be formulated if a suitable polymer anchoring
and chemisorption prevents an uncontrolled release of individual
nanoparticles. In the other case it would be a questionable product releasing
nanoparticles with the additional risk of precipitation of silver ions.

So the key message is: The toxicity assessment must be done separately for
each system.
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For continuation of nano-safety research a roadmap with the following
priorities is recommended:

1. Future research projects should be more standardized to improve
comparability of results.

2. The long-term studies of toxicity should be continued.
3. Nanofibers with inflammatory potential need special attention.

4. The possible interaction of different types of nanoparticles should also be
examined more closely.

To minimize the risk in general, nanoproducts without particle release during
the entire life cycle (which must be verified analytically) should be favored.
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7.0
7.1

Appendix
Product data sheet

Bioni Perform

Mew multi-functional energy saving paint for exteriors based on Green nano-technology

Product Description:

Pure acrylic multHunctional exterior paint based
on green nanc-iechnology with oulsEnding fea-
fures providing exdreme durablity and maximum
bullding pratection.

Features:

- Permanantly prevents mald, mildew and other
urrvanéed micrabial growth on the paint flim

- High solar reflectance (SRI105)

- Excellent Uv-resistance and color retention

- Superior reslstance fo cracking, pesiing, and
bilsterng

- I5 enviranmentally safie to apply and cleans
up with soap and water

- I5 eco-frendly Low WOC (=5 o). Can eam
LEED credis.

- Fire Rating: Class A [ASTM E54)

- Extreme durabiity with long-lasting profection

- Protects concrede from comosion (high carbon
dioelde difusion resistance)

- Wiotshure-reststand and water vapor-permieabie

Technical Information:

Form: ligukd

Color: white and 1750 colors

Finish: matie

Sollds [% by Volume): approx. 58%
Thinner: water

Vehicle Type: 100% Acryilc resin

pH: approx. 9

Waelght per Gallon: 9.2 Ibs (1.10 kg

VOC IS0 11830-2): 4 gil; 0.03 bs'gal [-0.36%)

Packaging:
1 and 3 Gallon pall.

Recommended Use

Fuor exterior use. Bion/ Perform ks Ideal for ex-
terlor surfaces where a durable profection
against haat, molsture, U Ight, and waathering
I desired.

Application

Area of Application:

For extemnal use an old and new plasiered sur-
Taces, rendered biockawark, masonry, concrete,
vapor-permeable and undamaged palnés and
wood.

Application Methods:

o be applied by brush, roller {use 3 high-quality
lamibskin roller) or sprayed using sulable equip-
ment. Stir thoroughly befors wes.

Surface Preparation:

The surface must be fully cured, clean, dry and
free af di, confaminants and release agents.
For preparing cemenieous subsirates refer to
ASTM D-£258 and ASTM D-4261. Apply 1 coat
Bionl Grip 36 @ primer on New SUrfaces.
MILDEW: Remave mold and algae by washing
or power-washing. Apply Blonl Clean. Do nat
wash off ister. WARNINGI I you scraps, sand,
of remave oid paint, you may release kead dust.
LEAD IS TOXIC. EXFOSURE TO LEAD DUST
CAN CAUSE SERIOUS ILLNESS, SUCH AS
BRAIN DAMAGE, ESPECIALLY IN CHILDREN.
FREGNANT WOMEN SHOULD ALSD AWDID
EXPO-SURE. Wear a NIDSH-approved respl-
rator o control lead exposune. Clean up carefly
with @ HEPA wacuum and a wel mop. Before
you siart, ind out how to proéect yoursedl and
your famity by contacting the Mational Lead In-
formafion Center at 1-500-424-LEAD or log on
o wies_2pa.goviead.

Typical Recommended Paint
System:

- 1 coat Blonl Clean I area mildewed or

- 1 coat Blonl Grip (I anea Is not mikdewed but
nesds to be prapared before paintng)

- 2 ooals Bhand Perform.

Spreading Rate:
200-250 5q. K. per Gallen per coat, appled at
7.1 mils wet, 4.1 mils dry dependng on the
Eubshrate and texture.

Thinning / Mixing:

Singie pack. Ready i use. I necessary (Le.
RH =507%, direct sumlight, windy condiions),
thin sparingly with clean water up to 12 pint
per Galion. The characterstics of the product
can be afected F mixed with other substances.

Conditions during Application:
The temperature of the substrate and amblent
shouid be > 41°F during applicatian and drying.

Curing ! Drying [at 68°F, 50% RH):
1 howr (ko bowch) # 12 hows (o recoat).

Storage:
Can be siored for approximately 24 months in
a cool but frost-free area junopenaed).

Clean-up:

Clean spilis and spatters Immediately win soap
and warm waler. Clean hands and tools imme-
diatety after use wih soap and warm water.

Handle disposal of wasie matenal In manner
which compiles fo local, state, provincs and fe-
deral laws and regulations.

Check www.earthd11.org for recycling and
dispasal Informatian n your anea.

Health and Safety

D NOT TAKE INTERNALLY. KEEP OUT OF
REACH OF CHILDREM. Use only with ade-
quaie venilation. Do nod breathe spray mist or
sanding dusi. Ensure fresh air entry during ap-
plicadion and drying. Avokd contact with eyes
and profonged or repeated contact with skin.
Avokd exposure to dust and spray mist by wea-
fing a NIOSH approved respiratar during appl-
cation, sanding and clean up. Folow nespiraior
manufacturers directions for respirator use.
Close comtainer afier each wse. FIRST AlD:
SKIN COMNTACT: Wash thoroughly with soap
and waber. EYE CONTACT: Flush immediately
with water for 10-15 minutes and contact a
physician. RESPIRATORY PROBLEME: Re-
move affected persan fo frash alr Immediately
and cantact a physkdan. Read the cummant Ma-
{erial Safety Data Shest (MSDS) for additional
haalth and =afety Information.

LIMITATION OF LUBILITT:

Tre wirmasiay barsiy b g ser 0o el of our oW edgs based o
cscal sy TE maads of

tavding scugs, e and caposal caniTd

and may ks bewad FOR

WE DD HOT ASSUNE RESPORSIILITY AHD EXPFACSSLY DiSCLAN

LIABUTY FOR LOSS, CAMAGE OFf CHPEMST ARISHG OUTOF OR

usCoR

AR Y
DS POGAL OF THE FRODUCT.
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7.2 Product safety data sheet

Product: Bioni Perform

Date of Publication: January 15t 2010 Page: 1/7

MSDS-No.: BP-US-2010-2-1
Product and Company Identification

Product Name:
Bioni Perform
Manufacturer:
Bioni €5 GmbH
Lessingstr. 21
D-46149 Oberhausen

Distributor:

Bioni USA and Americas LLC
1680 Fruitville Road, S-102
Sarasota, FL 3423¢

Germany UsA
Telephone: +49 208 6217553 Telephone: (941) 914 %4 11
Fax: +49 208 6217555 Fax: (941) 286 74 22

Emergency Telephone Numbers:
Giftnotruf Berlin (24 hours / support in German and English)
Telephone: +49 030 30686790

Composition / Information on Ingredients

Chemical Nature of the preparation:
Rerylic copolymer emulsion with Nanotechnology

Hazardous Components:

Occupational Exposure Limits
Ingredient | CAS Number |Weight % OSHA PEL NIOSH REL ACGIH TLV
Silver 7440-22-4 < 1% 0.01 mg/m® [0.01 mg/m? | 0.1 mg/m3
Titanium 13463-67-7 < 20% 15 mg/m3** 10 mg/m3*
Dioxide

*: as Dust *%*; Total Dust

OSHA: Occupatlional Safety and Health Administration (US Dept. of Labour)
NIOSH: National Institute for Occupational Safety and Health

ACGHI: Zmerican Conference of Governmental Industrial Hyglenists

PEL: Permissable Exposure Limit

REL: Recommended Exposure Limit

TLV: Threshold Limit Value

Hazards Identification

Routes of Exposure
INHALATION of wvapor or spray mist.
EYE and Skin contact with the products, wvapor or spray mist.

Effects of Exposure

EYES: Irritation

SKIN: Prolonged or repeated exposure may cause skin irritation.
INHALATION: Inhalation of wvapors may cause respiratory tract irritation.
INGESTION: Although ingestion is not considered a significant route of
exposure, this material may cause gastrointestinal irritation if ingested.

\
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Product: Bioni Perform

Date of Publication: January 1St 2010

MSDS-No.: BP-US-2010-2-1
First Aid Measures

General Information

In all cases of doubt, or when symptoms persist, seek medical advice
and show this Safety Data Sheet.

Inhalation

If affected, remove from exposure and seek medical advice.

Skin

Wash skin with soap and plenty of water. Get medical attention if
symptoms occur.

Eyes

Flush eyes with large amcunts of water for 15 minutes. Get medical
attention.

Ingestion

If swallowed, seek medical advice immediately. Do not induce vomiting.

Fire Fighting Measures

Flash Point

No Data

Suitable extinguishing media

Use Water fog (or if unawvailable fine water spray), alcohol foam, dry
agent (carbon dioxide, dry chemical powder).

Protection of Firefighters

Wear positive-pressure self-contained breathing apparatus and
protective fire fighting clothing.

Accidental Release Measures

Personal Precautions

Wear adequate perscnal protective equipment (see section 8).
Environmental Precautions

Do not allow to enter drains or watercourses.

If the product contaminates lakes, rivers or sewages, inform appropriate
authorities in accordance with local regulations.

Methods of Cleaning Up

Contain and collect spillage with non-combustible absorbent material,
(e.g. sand, earth, diatomaceocus earth, wvermiculite) and place in
container for disposal according to local / national regulations (see
section 13).

Handling and Storage
Handling

Keep area wventilated. Avoid contact with eyes, skin and clothing.
For personal protection see Section 8.

\
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Product: Bioni Perform

Date of Publication: January 15t 2010

MSDS-No.: BP-US-2010-2-1
Handling and Storage (cont'd)

Storage

Keep container tightly closed when not in use. Store in cool, frost-
free, dry and well-ventilated place away from sources of heat and
combustible materials. Keep out of reach of children.

Hygiene Practices

Wash thoroughly after handling. Avoid contact with eyes and skin.

Exposure Controls / Personal Protection

Occupational Exposure Limits

This product may contain materials classified as nuisance particulates
which may be present at hazardous levels only during sanding or abrading
of the dried coating film. The applicable limits for nuisance dusts are:

Occupational Exposure Limits

Ingredient| CAS Number | Weight % OSHA PEL NIOSH REL ACGIH TLV

8-hour TWA (10-hour TWA |8-hour TWA
Silver 7440-22-4 < 1% 0.01 mg/m3 0.01 mg/m3 0.1 mg/m3
Titanium 13463-67-17 < 20% 15 mg/m3 10 mg/m3
Dioxide

Engineering controls and hygienic practices

Ensure adequate wventilation and avoid breathing wvapor and spray mist.
Bvoid contact with skin and eyes.

Remove contaminated clothing.

When using do not eat, drink and smoke.

Wash hands after using.

Handle in accordance with good industrial hygiene and safety practice.

Personal protective Equipment:

Respiratory System

Not required in case of sufficient wventilation. When sanding or abrading
the dried paint film, wear a dust/mist respirator approved by NIOSH/MSHA
for dust which may be generated from this product, underlying coatings,
or the abrasive.

Hand Protection

Use chemical resistant gloves.

Eye Protection

If there is a risk of eye contact wear safety spectacles with
unperforated sideshields.

Skin and Body Protection

Use protective clothing.

\
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Product: Bioni Perform

Date of Publication: January 13t 201¢ Page:

MSDS-Nc.: BP-US-2010-2-1

9. Physical and Chemical Properties
Form: liguid
Colour: white
Odour: almost odourless
Flash Point: no data
Specific Gravity at 20°C: 1.15 g/cm?®
Water Solubility: Miscible with water
pPH: 8.5 - 9.5
VOC content: < 5 g/l
10. Stability and Reactivity

Chemical Stability

Stable under normal conditions of use.

Conditions to Avoid

Heat, flames, incompatible materials and freezing temperatures
below 0°C (32 °F).

Materials to avoid

Stable under recommended storage and handling conditions

(zee section 7).

Hazardous Decomposition Products

None known under normal conditions of storage and use.

11. Toxicolegical Information

4/7

Silver is not listed as a human carcinogen by IARC, NTP, OSHA or ACGIH.
Inhalation of high amounts of metallic silver wvapours may cause lung

damage with pulmonary ocedema. Repeated long-term exposure to silver dust

may cause a grey-blue discoloration of the eyes, nose, throat and skin

(argyria/argyrosis).

Rats exposed to Titanium Dioxide dust at 250 mg/m?® developed lung cancer.
Such exposure levels are not atainable in the workplace. If the product

is handled in accordance with this Safety Data Sheet and the product

label no adverse health effects are expected. Symptoms or effects that

may arise 1f the product is mishandled and overexposure occurs are:

Skin Contact

Contact with skin may result in irritation.
Eye Contact

May be an eye irritant.

Inhalation

No adverse effects sxpected.

Ingestion

No adverse effects sxpected.

Toxicological Data
No LD50 data available for the product.
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Product: Bioni Perform

Date of Publication: January 15t 2010 Page: 5/7

MSDS-Nc.: BP-US-2010-2-1
12. Ecological Information
Do not allow to enter drains or watercourses.

Silver may be hazardous to the environment; special attention should
be given to agquatic organisms.

13. Disposal Considerations

Product

Recommendation:

Do not allow to enter drains or watercourses.

Handle disposal of waste material in manner which complies to local,
state, province and federal laws and regulations.

Packaging
Recommendation:
Dispose according to local regulations.

14. Transport Information

DOT Hazard Classification: No

IMO/IMDG (Sea) and IATA/ICRO (Air): NON-DANGEROUS GOOD
15. Regulatory Information

TSCA (Toxic Substances Control Act) Certification

TSCA Inventory:

A1l chemicals in this products are listed, or are exempt from listing,
on the TSCA INVENTORY.

SARA (Superfund Amendments and Reauthorization Act of 1986)

TITLE III Section 302

Extremely Hazardous Substances (EHSs) / 40 CFR Part 355:

There are no components present in this product at a level which could
require reporting under the statute.

CERCLA (Comprehensive Environmental Response Compensation and Liablity
Act of 1980)

Hazardous Substances / 40 CFR Part 302.4:

Following Chemicals in this product are listed: Silwver

Releases in gquantities equal or greater than Reportable Quantity (RQ):
There are no components present in this product at a level which could
require reporting under the statute.
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Product: Bioni Perform

Date of Publication: January 15t 2010 Page: 6/7

M5DS-No.: BP-US-2010-2Z-1
Regulatory Information (cont'd)

EPCRA (Emergency Planning and Community Right-to-Know Act) Section 313
Toxic Chemical Release / 40 CFR Part 372:

Following Chemicals in this product are listed: Silver (CAS 7740-22-4)
The concentration of Silver in this product is lower than the "De Minimis
Concentration™ of 1%.

There are no components present in this product at a level which could
require reporting under the statute.

EPCRA (Emergency Planning and Community Right-to-Know Act) Section 311/312
Hazardous Chemical Storage Reporting Requirements / 40 CFR Part 370:
Hazard Category Compensation For Reporting Under Sections 311 and 312
(for this product):

Fire Hazard: No
Sudden Release of Pressure: No
Reactive: No
Immediate (Acute) Health Hazards: No
Delayed (Chronic) Health Hazard: No

OSHA (Occupational Safety and Health Standard)

Toxic and Hazardous Substances/ 29 CFR Part 1910 Subpart Z:
Following Chemicals in this product are listed:

Silver (CAS 7740-22-4): 0.01 mg/m3

Titanium Dioxide (CAS 13463-67-7): (15 mg/m3) Total Dust

CLEAN WATER ACT
Silver (CAS 7740-22-4) is listed as a PRIORITY POLLUTANT and as TOXIC
POLLUTANT under the Clean Water Act (CWA).

CLEAN ATIR ACT - CAA Section 112 (r)
Toxic and Flammable Substances / 40 CFR 68.130
There are no components present in this product listed.

STATE-RIGHT-TO-KNOW:

California Proposition 65
This product contains no "CHEMICALS KNOWN TO THE STATE TC CAUSE CANCER
OR REPRODUCTIVE TOXICITY".

Massachusetts Right to Know Substance List (MSL) (105 CMR Section 670.000)
There are no components present in this product at a level which could
require reporting under the statute.

Pennsylvania Right to Know Hazardous Substance List
Following Chemicals in this product are listed: Silver (CAS 7
Silver is part of the ENVIRONMENTAL Hazard list.

-

40-22-4)
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Product: Bioni Perform

Date of Publication: January 15t 2010 Page: 7/7

MSDS-No.: BP-US-2010-2-1
15. Regulatory Information (cont'd)

California SCAQMD (South Coast Air Quality Management District)
Rule 443.1: VOC's (Volatilic Organic Compounds)
This product contains < 1% by weight VOC.

CANADA

DSL (Domestic Substances List)
All chemicals in this products are listed on the DSL.

WHMIS (Workplace Hazardous Materials Information System)

Ingredient Disclosure List

Following Chemicals in this product are listed: Silver (CAS 7740-22-4)
Disclosure at 1,0% according to the ingredient disclosure list. The
concentration of Silver in this product is lower than the 1%.

There are no components present in this product at a lewvel which could
reqguire reporting under the statute.

NPRI (National Pollutant Release Inventory)
Following Chemicals in this product are listed: Silver (CAS 7740-22-4)

16. Other Information

The information in this MSDS was cbtained from sources which we believe
are reliable. HOWEVER, THE INFORMATICN IS PROVIDED WITHOUT ANY WAREANTY,
EXPRESSED OR IMPLIED, REGARDING ITS CORRECTNESS.

The conditions or methods of handling, storage, use and disposal of the
product are beyond our contrcl and may be beyond our knowledge. FOR THIS
AND OTHER REASONS, WE DO NOT ASSUME RESPONSIBILITY AND EXPRESSLY
DISCLATM LIABILITY FOR LOSS, DAMAGE OR EXPENSE ARISING OUT OF OR IN ANY
WAY CONNECTED WITH THE HANDLING, STORAGE, USE OR DISPOSAL OF THE
PRODUCT .

This MSDS was prepared and is to be used only for this product. If the
product is used as a component in another product, this MSDS information
may not be applicable.
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7.3 Selection of literature on nano safety in alphabetical order
(Source: EU-OSHA)
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