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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 Nature® Person
2 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 interior 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.
Main difference to Bioni Perform®
is @ nano-suspension content of 5 %. CD/

L ‘
- BioniNature_ |

s s ———
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1lIs it a real nano-product?

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

Primary particle size of basic material was analyzed by X-Ray Diffraction and is
around 10 nm. In addition 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]. The results of both methods show
a good correlation.

Evaluation: 3
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Figure 4.1: By means of temperature-resolved X-Ray
Diffraction evaluated primary crystallite dimension of Nano-
Ag as a function of temperature. Grain growth starting from
300 °C.
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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
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V'U(n,0) = 4
B’ on’ B’ 00" B’ on
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— (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
Interior 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

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 ug
(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

\

~Z Fraunhofer

ICT



Ranking of Nanoproducts

13

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

\

~Z Fraunhofer

ICT



Ranking of Nanoproducts

14

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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6.0 Appendix

6.1 Product data sheet

Bioni Nature

First class interior paint based on green nano-technology

Product Description:

Pure acrylic interior paint based on green nano-
technology which meets the highest of perfor-
mance expectations. It provides an extremely
durable, washable finish, is low-VOC and odor-
free and permanently prevents the growth of
mold and mildew on the paint film

Features:

- Is specially formulated based on green
nano-technology to prevent growth of
microbes on the paint film

- Resists moisture and is vapor-permeable

- Exceeds indoor air quality regulations mea-
sured in VOC (Volatile Organic Compounds)

- Eco-friendly formula for environmental
protection. Can earn LEED credits.

- Odor-free - can be applied in occupied areas

- Fire rating: Class A (ASTM E84). No drip-off.

- Water-based, free of solvenis and safe to use

- Has superior flow, hiding and adhesion
qualities

- Comes in white and 1750 colors

- Tested by independent laboratories

Technical Information:

Form: liquid

Color: white and 1750 colors

Finish: matte

Solids (% by Volume): approx. 58%
Thinner: water

Vehicle Type: 100% Acrylic resin

pH: approx. 9

Weight per Gallon: 9.6 Ibs (1.15 kag/l)

VOC (ISO 11890-2): 4 g/l; 0.03 Ibs/gal (=0.36%)

Packaging:
1 and 3 Gallon pail.

Recommended Use

For indoor use. Ideal for all types of interiors
including residential homes, hotels, resorts and
commercial buildings as well as high-traffic
areas where durability is a necessity. It's highly
recommended for children’s rooms, schools,
retirement homes and other environments for
people with high sensitivity to allergens, odors
and toxins. Also ideal for high-moisture areas
such as bathrooms, kitchens, gyms, laundry-
rooms and basement-areas.

Application

Area of Application:

For internal use on old and new plastered walls,
ceilings, previously-painted walls and ceilings,
concrete, sand-lime bricks, various wall panels.

Application Methods:

To be applied by brush, roller (use a high-quality
lambskin roller) or sprayed using suitable equip-
ment. Stir thoroughly before use.

Surface Preparation:

The surface must be fully cured, clean, dry and
free of dirt, contaminants and release agents.
For preparing cementeous substrates refer to
ASTM D-4258 and ASTM D-4261. Apply 1 coat
Bioni Grip as a primer on new surfaces.
MILDEW: Remove mildew before painting by
scrubbing and washing. Apply Bioni Clean or
Bioni IsoZem. WARNING! If you scrape, sand,
or remove old paint, you may release lead dust.
LEAD IS TOXIC. EXPOSURE TO LEAD DUST
CAN CAUSE SERIOUS ILLNESS, SUCH AS
BRAIN DAMAGE, ESPECIALLY IN CHILDREN.
PREGNANT WOMEN SHOULD ALSO AVOID
EXPOSURE. Wear a NIOSH-approved respi-
rator to control lead exposure. Clean up carefully
with a HEPA vacuum and a wet mop. Before
you start, find out how to protect yourself and
your family by contacting the National Lead In-
formation Center at 1-800-424-L EAD or log on
to www epa gov/lead.

Typical Recommended Paint

System:

- 1 coat Bioni Clean if area lightly mildewed or

-1 coat Bioni IsoZem if area badlfy mildewed or

- 1 coat Bioni Grip (if area is not mildewed but
needs to be prepared before painting)

- 2 coats Bioni Nature

Spreading Rate:
200-300 sq. ft. per Gallon per coat, applied at
6.5 mils wet, 3.75 mils dry depending on the
substrate and texture.

Thinning / Mixing:

Single pack. Ready to use. If necessary (i.e. if
RH <50%, direct sunlight, windy conditions),
thin sparingly with clean water up to 1/2 pint
per Gallon. The characteristics of the product
can be affected if mixed with other substances.

Conditions during Application:
The temperature of the substrate and ambient
should be > 41°F during application and drying.

Curing / Drying (at 68°F, 50% RH):

1 hour (to touch) / 12 hours (to recoat).

Storage:
Can be stored for approximately 24 months in
a cool but frost-free area (unopened)

Clean-up:

Clean spills and spatters immediately with soap
and warm water. Clean hands and tools imme-
diately after use with soap and warm water.

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

Check www.earth911.org for recycling and
disposal information in your area.

Health and Safety

DO NOT TAKE INTERNALLY. KEEP OUT OF
REACH OF CHILDREN. Use only with ade-
quate ventilation. Do not breathe spray mist or
sanding dust. Ensure fresh air entry during ap-
plication and drying. Avoid contact with eyes
and prolonged or repeated contact with skin.
Awvoid exposure to dust and spray mist by wea-
ring a NIOSH approved respirator during appli-
cation, sanding and clean up. Follow respirator
manufacturer’s directions for respirator use.
Close container after each use. FIRST AID:
SKIN CONTACT: Wash thoroughly with soap
and water. EYE CONTACT: Flush immediately
with water for 10-15 minutes and contact a
physician. RESPIRATORY PROBLEMS: Re-
move affected person to fresh air immediately
and contact a physician. Read the current Ma-
terial Safety Data Sheet (MSDS) for additional
health and safety information.

LIMITATION OF LIABILITY:

The information herein is given o the best of our knowledge based on
practical experience and labaratory tesfing. The conditions or methods of
handiing, storage, use and disposal of the product are beyond our control
and may be beyond our knowledge. FOR THIS AND OTHER REASONS.
WE DO NOT ASSUME RESPONSIBILITY AND EXPRESSLY DISCLAIM
LIABILITY FOR LOSS, DAMAGE OR EXPENSE ARISING OUT OF OR
IN ANY WAY CONNECTED WITH THE HANDLING, STORAGE, USE OR
DISPOSAL OF THE PRODUCT.

Z Fraunhofer

ICT



Ranking of Nanoproducts

19

6.2 Product safety data sheet

Product: Bioni Nature

Date of Publicatiom: Jamnwary 15t 2010

M3LDE-Ho.: BR-U3-2010-1-2
i. Product and Company Identification

FProduct Name:
Bioni Hature
Manpufactoresr:
Bioni 3 GmoH
Le=ssingatr. 21

Distributor:
Bioni U3A and Zmericas LLC
1€80 Fruitville Foad, 3-102

[-4€14% Cherhausen Sara=octa, EFL 24236

Germany

Telephone: +453 Z08 €217553

o3a

Telephone:

54 11

Fam: +49 208 E217555 Fam: (941 Z
Emergency Telephons Numbers:

Gifsnotruf Berlim (24 hours

T=lephon=: +45 030 2F06EETO0

T4 22

=upport in German and English)

2. Composition / Information on Ingredients

Chemical Nature of the preparation:

Acrylic copolymer emul=ion with Manotechnmology

Harardous Components:
Ooccupational Bwxposure Limits
Ingredient | CAS Bumber |Weight & | OSEA PBL WIDSH BEML | ACGIH TLV
Silver T440-22-4 < 1% 0.01 me/=d | 0,01 med=? | 0.1 mgimd
Titanium 12463-67-7 < 208 | 15 mgim®" 10 mgims”
Ddomdide
*: ma Duai *+: Totml Dust

Degt. of Laboue]

al Safety a
tuta I

Zlg Hazards Identification
Routes of Hxposore
INHALATION of wapor or =pray mist.

EYE and 3kim contact with the product=, vapor or spray mist.

Bffects of Emposure

EYE3: Ixrritation
SFIN: Prolonged or repsated sxposurs may cause =kin irritation.
IFHARIATION: Inhalation of vwapors may cause respiratory Sract irrisation.

IRGESTICN: ARlstshough ingestion is not considered a significant route of
exposure, this=s material may cau=e gastrointes=stinal irritation if Zngested.
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Product: Bioni Nature

Date of Publication: Jammary 19t 2010

M3DS-No.: BER-US-Z010-1-2
First Aid Measures

General Informstion

In 2ll zas== of doukt, or when symptoms persist, =ssek medical advice
and =how thi= Saf=ty Data Zhe==t.

Inkalation

If zffacted, remcve from axpo=urs and ssek medical advice.

Skin

Ha=zh =kin with =cap and plenty of water. Get medical attention L£
symptoms OCCUr.

Eyes

Flush eye= with larzge amount=s of water for 1% minute=. Fet medica
atSention.

Ingesticn

If =wallowsed, =eek medical adwvice immediztely. Do not induce wvomiting.

Fire FPighting Heasures

Flazh FPoint

Ho Data

Suitable axtinguizhing meadia

U=ze FHater fog (or 1f unavailakble fine water spray!., =lcohol foam, 4dz=y
agent (carbon diocmide, dry chemical powder] .

Protaction of Firefighters

Hear positive-pressure =salf-contained breathing apparatu= and

protective fire fighting clothing.
Accidental Relasass Messures

Fersonal Precauntions

Fear adeguate per=onal protective sguipment {=ees ==ction 8].
Hovironmental Frecaptions

Do not allow to enter drains or watercourses.

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

Methods of Cleaning Up

Contain and collect spillage with non—combustible zb=orbent material,
je_g. mand, e=arth, diatomaceous= earth, wvermiculite] and place in
container for di=po=al according te lecal [/ mational regulations (==
=mction 13) .

Handling and Storage
Handiing

Feep area ventilated. RAwoid contact with eyes, skin and clothing.

For per=scnal protection =mese Jection E.
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Product: Bioni Nature

Date of Publication: Jamaary 19t 2010

HM3DE-Wo.: EN-U3-2010-1-2
Handling and Storage (cont'd)

Storage

Feep container tightly closed when not in use. Store in cool, frost—
free, dry and well-ventilated place away from source= of heat and
combu=stible materials. Feep out of reach of children.

Hygiens Fractices

FWa=h thozcughly after handling. Rwvoid contact with eyes and =kim.

Bxposure Controls / Personal Protection

Oocupational Hxposore Limits

Thi= procuct may contSain materials clas=zifisd a= nui=ance particulasss=
which may be pre=ent at hasardous level= only cduring sanding or abrading
of the dried coating £ilm. The applicakles limit= for nuiszance dus=ts aze:

Ooccupational BExposure Limits
Tngredient| CAS Wumber | Weight %| OSHA PEL WIOSE RAL | ACGIH TLV
B-hour THA (10-hour TWA |B-hour THA
Zilwver T440-22 -4 < 1% 0.01 mg/e® | 0.01 mg/m® | 0.1 mg/m®
Titzanium 124E2-67-7 £ Z0% 15 mg/m? 7 malm?
Dipmxide

Enginsering controls and hygienic practices

Enzure zdequate ventilation and aveoid breathing vapor and =pray mis=t.
Aswrpid contact with =kin and =yes.

Bemove contaminated clothing.

Hhen using do not =ats, drink and =moke.

Ha=zh hand= after u=ing.

Hapndle in accordance with good indu=strizl hygi=ne and =zafety practics.

Parzonal protective Eguipmendt:

Respiratoxy Systam

Hot rmequired in case of sufficient ventilaticn. Hhen =anding or abrading
the dried paint £ilm, wear a dust/mi=t res=pirator approved by HIOIH/MSHR
for dust which may be generated from this product, undarc-lying coatings,
or the zbrasive.

Hand Frotection

Use chemical resistant glowves.

Eyre Protection

If thers i= g ri=k of eye contact wear safety spectacle= with
unperforated sideshields.

fkin and Body Protecticon

Use protective clothing.
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11.

Product: Bioni Nature

Date of Publication: Janwary 13F 2010

M3DS-Ho.: BE-U3-2010-1-2

FPhysical and Chemical Properties

Form: liguid

Colour: white

Odour: almo=t odourless
Flash Point: no data

Specific Gravisy at 20°C: 1.15 gfom’

Water Jolubility: Mimcible with water
pH: .9 — 8.5

5 g/l

S

TOC content:
Stability and Reactiwity

Chemical Stabiliky

Stable under normal condition= of use.

Conditions fo Avoid

Heat, flames=, incompatible materials and freeming temperatures
below 0°C {32 °F}.

HMaterials to avoid

Stable under recommended storage and handling conditions=

(mme mm-tion T)

Harardous Decomposition Froduocts

Honme known under normal conditions of =storage and use.

Toxicological Information

Silver is not listed as a human carcinogen by IARD, NIF, O3HA or ROGIH.
Inhalation of high amounts of metallic silwver wvapour=s may cause lung
damage with pulmonary oedema. Repeated long—term emposure o silver dust
may cause a grey-blue discolorasion of the =yes, nos=e, throat and =kin
{argyria/argyrosis) .

Rat= exposed to Titanium Dioxids dusts at 250 m.g'.-":'na developed lung cancer.
Such exposure levels are not atainable in the workplace. If the product
i= handled in accordance with this= Safety Data Sheet and the producs
lakbe=l no adverse health effect=s are expected. Symptoms or effects that

may arise if the product i= mizhandled and oversxposure OCCULS are:

Skin Contact

Contact with skin may result in irritation.
Bye Contact

Hay be an eye irritant.

Inhalation

Ho advrer=ze sffacts smpected.

Ingestion

Ho advrer=ze sffacts smpected.

Toxicological Data
He LDE0 data availakble for the product.
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Product: Bioni Nature

Date of Publication: Janwary 15t 2010

HM3ID3-Ho.: BR-U3-2010-1-2
1z, Hoological Information

Do not allow S0 enter drains or watercour=es.

Silver may be hasardous=s to the environment; =pecial attenticn =houwld

be giiren S0 aguatic organi==s.
i3. Disposal Considerations

Produact

Becoomendation:

Do not a2llow o mnter drains or watsrcourses.

Handle dispo=al of waste material in manner which complies to local,

=tate, province and faderal laws and regulations.

Packaging
Becommendation:
Dispo=e according to local ragulations.

15, Transport Information

LOT Hazard Cla=sification: o

IMO/IMDE (Sema) and IATASICAOD (Adir): HON-DANGEROUI GOOD
15. Begulatory Information

TESCA (Toxic Substances Control Act) Certification

TSCA Imventory:

211 chemical=s in this product=s are listed, or are exempt from listing,
on the TSCA INVERTORY.

ERPA (Supesrfund Emendments and Peauvthorization Bot of 1986)

TITLE III Section 302

Extramely Hasardons Substances (BESs) S 40 CPR Part 355:

Thers are no component= pressnt in this product at a lewvel which coculd
require reporting under the statube.

CERCLA {Comprehensive Hnwvironmental Response Compensation and Liablity
Act of 1580}

Hazardous Substances / 40 CFR Part 302_4:

Following Chemicals in thi=s product are listed: 3ilver

Beleases in guantities esgual or greater than Beportable Cuantity (B2) -
There are no components present in this product at a level which could
reguire reporting und=r the stasute.

~ Fraunhofer
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15.

Product: Bioni Nature

Date of Publication: Janwary 15t 2010

HM3ID3-Ho.: BR-U3-2010-1-2
Begulatory Information (cont'd)

HPCRLE (Bmergency Planning and Community Bight-to-Enow Rot) Section 313
Toxic Chemical Release / 40 CFR Part 372:

Following Chemical= in thi= preoduct are listed: 3ilwver (CAS T7740-22-4)
The concentration of Silwer in this product is lower than the "De Minimis
Concentration™ of 1%.

There are no components presant in this product at a lewvel which could

reguire reporting und=r the stasute.

HECEA (Bmergency Flanning and Commmanity Bight-to-Fnow Bot) Ssction 311/312
Hazrardous Chemical Storage Reporting Requirements  £0 CFR Part 370:
Hazsard Category Compen=sation For Beporting Under Sectionas 311 and 312

{for this product):

Fire Hasard: Hi
Sudden Release of Pressure: Hi
Beactiwe: Hi
Immadiate {Acute] Health Hazards: i
Delayed (Chronic) Health Hasazd: 1=

OSHA (Doocupational Safety and Health Standemrd)

Toxic and HEasardous Substances/ 29 CFR Part 1910 Subpart 5:
Following Chemical=s in thi= product are listed:

Silver {(CAS 7740-Z22-<): 0.01 rru;',-"l:l:l.‘3

Titanium Dioxide {CRE3 13463-67-T7): ({15 m.-g'_-":r.g:l Total Dus=t

CLEAM WATEER ACT
Silver (A3 7740-Z22-4) is listed as a PRICRITY POLLUTANT and a= TOXIC
POLLUTAMNT under the CTlean Water Act (CWA) .

CLEAH ATR ACT - CAA Section 112 (r)
Toxic and Flampable Substances / 40 CFR &§8.130
Thers are no components pressnt in this product listed.

ETATH-RIGHT-TO-EROW :

Californim Propositiom 65
This product contains no "CHEMICALI FROWN TO THE 3TATE TO CAROSE CRHCER
OF. REFRODUOCTIVE TOMICITY™.

HMaszachusetts Right to Enow Substance List (MSL) {105 CHMR Sectiom &70.000)
There are no components present in this product at a level which could

require reporting under the statube.

Pennzylvania Bight to Enow Hazardows Substance List
Following Chemicals in thi= product are listed: 3ilver (JTAS 7740-2Z2-4)
Silver i= part of the ENVIRCHMMENTRL Hasard list.

~ Fraunhofer
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Product: Bioni Nature

Date of Publication: Jammary 19t 2010

H3DE-Ho.: BER-US-Z010-1-2
i5. Begulatory Information (cont'd)

California SCAQHD {(South Coast Adir Quality Managess=nt District)
Bule 443.1: VIC's (Volatilic Organic Compounds)
This product contains < 1% by weight WOC.

CRMADE

DEL (Dome=stic Substances List)

All chemical= in this product= are listed on the D3L.

WEIIE (Workplace Hazsrdous MHaterials Information System)

Ingredient Disclosure List

Following Chemicals= in thi= product are listed: Silvex (CAS 7740-22-4)
Disclosure at 1,0% according to the ingredients disclosure list. The
concentration of Silwver in thi= product i= lowsr than the 1%,

Ther=s are no component=s presant in this product at a lewrel which ceould

regquire ceporting und=r the statute.

HPREI (Hational Pollutant Relsasze Inventory)
Following Chemicals= in thi= product are listed: Silvex (CAS 7740-22-4)

16. Other Information

The informaticon in thi= M3D3 was chbtained from sources which we belisve
ar= remliable. HOWEVER, THE IMECEMATION I3 FROVIDED WITHOUT ANY WRARRANTY,
EMERE3IZED CR IMPLIED, BEZARDING ITS CORRECINESS.

The condition= or methods=s of handling, storage, u=e and disposal of the
product are beyond cur control and =ay be beyond cur knowlsadge. FOR THIS
ARD OTHER EREAR3OHN3, WE DO MOT R3IZUME RESFOR3IIEILITY AKD EXFEE3ISLY
DISCLATHM LIRBTLITY FOR LOS3, DAMAGE OR EXFEN3E ARI3IING OUT OF OR IN ANY
WLY CONMECTED WITH THE HAMDLING, 3STORLEE, TSE OR DISPOSAL OF THE
FRODUCT.

This M3DS wa= prepared and is to be used only for this product. If the
product is used as a component in another product, this M3DE8 information

may not be applicable.

~ Fraunhofer
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