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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 Hygienic® Person
3 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 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 @ nano-suspension content of 6 %.
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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 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
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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

(coshn —cos @) 0U (coshzp—cos@) U  sinhne(cosn —cos ) U
. + . .

VU(y,0) = : - ) +
B’ on’ B’ o0 B on
(cosh 7 — cos 0)’ 1 ouU
— (cosh 7 — cos @)esin G [o—s = sinh(U (7, 0)) (1)
tan 0 B" 96

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

-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

\

~Z Fraunhofer

ICT



Ranking of Nanoproducts

7
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

i
e T
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.

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
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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

\

~Z Fraunhofer

ICT



Ranking of Nanoproducts

12

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
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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

~ Fraunhofer

ICT



Ranking of Nanoproducts

17

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-Ill) will be
integrated in the ,Nanoforce” project, where — inter alia — the question is
discussed whether additional legal reqgulatory 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 fur Umwelt
und Naturschutz Deutschland e.V.
(

), 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).
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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.qg.
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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7.1 Product data sheet (TDS)

Bioni HygienicHeocad

Kuit-funchional inferior palnt based an green nana-technology with unmatched pesformance

Product Dascripdion

Puri eyl rrast-luselor | inleriad it Eaaed
chily e pairdl Fof Bire gh S8iv i ermalSiTenSt
mad high-lraflic areu. & Soyiden en axtanely
dlorabs g, o minbecha =k wabetan? arsd s ble
roah b fomes-y 00 asd cdai-ea sermmrmnlly
pavest S gase of Mol on S paind
fim asd G eanbrEno SoakE.

Faaturaa:

- b petally fosnchites aaed an green
Sans-lpchsoisgy b pases] gawh of
mpapEes on T smind e

- Highly reaitant e Seares esd dianfecasth

e I 1

- Excamrda indisci ak golity e g i -
diied I WOS skt Crganis Cemmp s

- Bzodfriardy teim ul ler sraron rental
mobesSEn CE-aEs LEEL e s

B e g o T W RTEIT =R I =

- P ritisg: Charn A (ST Ed4). Mo dep-of,

S Fae ol ek dnd e B use

- Hii drsgmatiod Miow, hisisg med dtaios
T

- e i kit and 178 Sskaim

- Toatied by redepareient lbosalsies

Tactmical Information:

P g

Cadai whils dfvd 1785 colsim

Firish: mifle

Balide % By Vol | appise. S
Thisner: wiled

‘eliche Thpea: B0 Bty fiiin

phE Egprae @

Wialght pes Gallon: 08 B8 {1.18 kg

WOE (IS0 11080-EF 4 G4, 0.0 Ewigai (=08

Packaging:
1 asd 5 Gl ioss il

Recommendad Lias

Por indecr L. iesl 7 0Ugh Shnice Smasn-
iy sech i hespitals, cinis, Sugesl san-
baia, ey sareocardeie -2 wtals kel oo cendes
F oo atonen Fral ooy e barlen i gusd by, estieors
derusily asd wiiie @ SSRGS Sroteciios of
1= S Pl =] L Tl TS g T
i il

&raa of Application:
Fut S = gl w s ok En - pe e w s wala

elings, piesiculy-panind e b e ol gl
Sft, Sard-tine beici, warkos wil phn

Application Methods:

Te B appiied by Baush, rotker foss a high-geaiiy
I e £ Sty e USing SRS Squp-
fsnt St fhetoughly Eafora wh.

Surface Preparation:

Toe aurfice Frul Be by Sunel, chan, dry ese
foaw of i), costarrisants esd raeEae egemt
Fer pragering camenecum scbaiiato srie
ASTM D288 nd ASTIA D-4281, Apphy 1 c2at
Biasi Gifig ai @ Srivsi &0 ey SuSeons.
WILDEW: Bereres rides el palstng Sy
Asfubldng ard wising. Aoply Blanl Chan o
Biosi refam. WARMBMG? B pou sorase, xirsl,
oF s Pzl ok e, yEs) ey ek e e dol.
LEAD 15 TEME, EXPOSURE TO LEAD DUST
CAN CALISE SERIOUS ILLKESS, SUCH A%
BN DAMASE, ESPECALLY 1N C HLDREN.
PREGHANT WOMEN SHOULD ALSO MWD
EXPOSURE. Wit & KIOSH-appsved igas-
el e corired e axiceurn. Coeen up Siiefcily
W @ HEPS vasuam and & wel rras, Befoss
i s, B out fere I protect peursall snd
peul farelly By cortacting e Matiosal Laad -
feifatins Contad w? 100042 LEAD of lag en

bz e o e f el

Typlcal Recoammendad Paint
System:

- 1 cout Biosi Clews i e Gy mikbrsed of
- 1 vt Bl bream H s Sasy i o0
- 1 oot Biand Girig (1 e b rel milkiesssd b
uﬂuumhﬂipﬂlﬂ

-2 cont Bisnl Applanis SEOCE.

Spraading Rata:
T00-B00 gy B pad Gallas paf e, apeiked il
£ mils wet, 374 min dey dmsensisg on the
A e ke

Thinning /| Mixing:

Singla pack, Medy o e F rercedcnry (L. ¥
AH <50, dimed susiight, windy cordilians),
=i wpmiingly wilh chies warler up 1 L2 pnt
pnt b, Tosm v riecbintimiin of Lh (Eioeiiet
i Lo a¥eciend I miied with ot dcbek o

Condilons during &ppéication:

“he e aloe of 15e sualoate el ariene
wnsiiE B 414F dusing eppbeaien and deying.

Curing ! Drying (af 68°F, 50% RH):

1 v (b o] F 12 i (18 Pl

Cws b ssed Sl apessaiT ek 24 Moo =
el B Deel-lee i | Unspaned)

Claan-up:

Chirafi ASIE asd AzAlE ikl w0l doap
A s wates. Gpms Sands ared I inime-
Shrbuky @B Lo w B s p and wacm waber

Hutds dupsanl of wails ralitl = AEsra
wihics sarmplies 1o lscnl, Sals, peewinss and -
@it b A0 isgekiisim

Chich wwaraarthil 1.arg for reeysing ang
tnpedn | nfasnalias in yoor ane.

Health and Safaty

DO NOT TARKE INTERMALLY. KEEP QLT OF
MEACH OF CHILDMEM. Usi oy with ade-
Sk cariatsn Da nsl Bt asay bk ar
ireding dusi: Ercu i feh ai ey duing as-
plizaSen and dryng. Avakd comtact with syas
and pralangid aof FEsaed conie wilh sids.
Boakd iepeaiing B ST A0S SERY TR iy sl
P i HIOSH ppioses raspiriar dering app-
alin, Sanding ard chin up. Felew isspraiss
it a Skt BIr fidf eSaT ube.
Chzim fostiifni @fer ewcs uie FIRST Al0:
SEIN COMTAST: Wis® 15oseighly with scas
ard wiler. EYE CONTACT. Fresh immadataly
wits ik F2e 10148 rroncles and ssnkact @
pinmktin RESMREATORY MOOBLENS: fa-
mioww et cerecn 1o anh w1 imreeske iy
and eomiast a physkdan Basd @e cumant e
tailal Salely Dubs Sroet MED5) for sdatiaral

eaaith and salety informatien.

L Bl TR O LA T

™ i -
i =

i}

Fuedop mempe ar
sy b by v e ema e P THLAR T DR PR DL

(-0 g ]
LEm am

~ Fraunhofer

ICT



Ranking of Nanoproducts

26

7.2 Product safety data sheet (MSDS)

Product: Bioni Hygienic

Date of

M3DE-Ho.: BH-US-2008-1-3

Prodoct and Company Identification

Froduct Name:

Bioni Hygienic
HManufacturer:

Bioni T3 Gmici
21

C—4§l145% OCherhansen

La=singsts.

G=rmany

+49 208

Fanx: +448 208
Emergency Telephone Nomber:
(24
+45

Tel=phone:

hours)
{0y a0s19 240

Giftnotruf Berlim

Tel=phon=s Fumbex:
Composition / Information on Ingredients

Chemical Nature of the preparation:
RAcrylic copolymer smml=ion with Hano—3ilver

Aarardous Components:
Docupational Bxposure Limits
Ingredient | CAS Fumber | Weight % | OSHA PEL HICSE REL | ACGIH TLV
T840-22-4 < 1% 0.01 mg/=? | 0.0 mg/=? | 0.1 mgi/m®
12463-67-7 < z0% | 15 mg/m® " 10 mgi/m*"
#2 mm Duat #d: Totel Dust

AOCHT : Ry
FEL: P
FEL:

Rt

Thraakald

Bazards Tdenotification
Routes of Bxposure
THHALATION of wvapor or spray mist.

EYE and 3kin contact with the products,

Bffects of Exposures

rapor or sSpray mist.

Sract irritsation.

EYES: Ixrritation
SEIM: Fzolonged oz repeated sxposuers may cause =skin irzisation.
IFHAIATION: Inmhalation of vapors may cCauss respiratory

INGESTION: Rlsthough ingestion is not considered a significant route of

emposase, this material may cause gastrointestinal irzitaticon

if inmgested.

\
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Product: Bioni Hygienic

October 15t 2006

HM3D8-Ho.: BH-O3-Z006-1-2
First Aid Heasures

General Information

In all case= of doobkt, or when symptoms persist, =sesek medical advice
and =how thi= Safety Data Jheet.

Inhalation

If affected, remove from exposure and seek medical advice.

Skim

Wash =kin with =cap and plenty of water. Get medical attentiom if
=ymphoms OSour.

Eyes

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

Ingestion

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

Fire Pighting Heasures

Flash Point

Ho Data

Suitable extinguishing media

U=e Water fog (or if unavailakle fine water spray), alcohol foam, dry
agent [(carbon diomide, dry chemical powder] .

Frotection of Firefighters

Hear posisive-pressure =e=]lf-contained breathing apparatus and

protective fire fighting clothing.
Accidental Belease Measures

Fersonal Frecautions

FWear adeguate per=onal protective sguipment (=ees =ection 3].
Hovircnmental Frecautions

Lo mot 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. mand, =arth, diatocmacecu= =arth, wvermiculite] and place in
container for dispo=al according to lecal / national r=gulations (=es=
maction 13) .

Handling and Storage
Handling

Feep area ventilated. Avoid contact with emes, =skin and clothing.

For personal protection sees Section §.

\
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Product: Bioni Hygienic

October 19t 2006

HM3DE-Ho.: BH-U3S-Z00&6-1-3

Handling and Storage {cont’'d)

Storage

Feep container tightly clo=ed when not in use. Stoze in cool, frost-

fres, dry and well—-ventilated place away from source= of heats and
combustible materials. Eeep out of reach of children.
Hygiene Fractices

Fa=h thoroughly after handling. REwvoid contact with &yes and =kin.
Bxposure Controls f Personal Protecticon

Oocupational Hxposore Limits
This product may contain materials= classified a= nuis=sance particulates
which may be pre=ent at hasardous level= only during sanding or abzrading

of the dried coating film. The applicable limit= for nuisance dusts arce:

Occupational Exposure Limits
Ingredient| CAS Humber | Weigqht %| OSHA PEL HIOSH BARL | ACSIH TLV
E-hour TWA |10-houxr TWAR |B-hour TWA
Silver T440-22-4 < 1= 0.01 mg/m? | 0.01 mg/m® | 0.1 mg/m®
Titanium 124E3-67-7 « Z0R 15 mg/m? 10 mg/ed
Dioaudide

Engineering controls and hpgienic practices
Ensure adegquate ventilation and aveoid breathing vapor and =pray mis

ol

EBrmrolid contact with =kin and apes.
Bemovre contaminated clothing.
Hhen using do not =at, drink and =moke.
Hash hands after using.

Handle in accordance with good industrial hygiene and safety practice.
Personal protective Bguipment:

Respiratory System

Hot required in case of sufficient ventilation. When sanding or abrading
the dried paint £ilm, wear a dust/mis=st respirator approved by KIOSH/MSHA
for dust which may be generated from this product, underlying coatings,
or the abrasiwe.

Hand Proftection

U=e chemical resistant gloves.

Eye Protection

If there is a ri=k of sye contact wear safety spectacle= with
unperforated sideshields.

Skin and Body Frotection

U=e protective clothing.

\
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Product: Bioni Hygienic

Octobexr 15t 2006

i0.

11.

HMIDE-Ho.: BH-US-Z006-1-23

Fhysical and Chemical Properties

Form: liguid

Colour: white

Odoux: almos=t odourless
Flash Point: no data

Specific Gravisy as 20°C: 1.15 g/f=m’

Water Jolubility: Miscible with water
pH: E.5 — 9.5

Stability and Reactiwity

Chemical Stahilidy

Stable under normal condition=s of use.

Conditions fo Awvoid

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

HMaterials to awvoid

Stable under reco nded storage and handling condition=

(mmm mmsotnon
Hapardous Deconposition Prodocts
Hone known under normal conditions of =torage and use.

Tomicological Imformation

Silver is nmot listed as a human carcinogen by IARC, NIF, O3SHA or ROGIH.
Inhalation of high amounts of metallic silwer wvapour= may causs lung
damage with pulmonary oedema. Bepeated long term emposare to silver duost
may cause a grey-olue discoloration of the eyes, no=e, throat and =kimn
{argyriafargyrosis) .

Bat=s exposed to Titaniom Dioxids dust at 250 |11|;',-":'n5 devreloped lung cancer.
Such exposure levels are not atainable in the workplace. If the produoct
i= handled in accordance with this Safety Data Sheet and the prodoct
lab=]l no adverse health effects are sxpected. Symptoms or =ffect=s that

may arise if the product i= mishandled and overexposure OCCUISs are:

Skin Contact

Contact with skin may result in irritation.
Eye Contact

May be an epe irritant.

Inhalation

Ho adverse effects empected.

Ing=stiocn

Ho adverse sffects empected.

Toxicological Data

Heo LI5S0 data awailakle for the oduct .

‘o
H
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Product: Bioni Hygienic

15t 2006

12,

i3.

1%,

i5.

M3DE-Ho.: EH-US-Z006-1-2
Boological Information
Do not allow o enter drains or watercourses.

Bilver may be hamardou= So the environment; =pecial attention =hould

be giwen to aguatic organisms.
Disposal Considerations

Produoct

Becommendation:

Do not allow o enter drains or watsrcourses.

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

=tate, province and federal laws and regulations.

Packaging
Becommendation:
Dispo=e according to local regulatioms=.

Transport Information

COT Hamard Cla=sification: Ho

IMO/IMDE (3ea) and IATASICAD (Air): MHON-DANGEROUS GOOD
Begqulatory Information

TECA (Toxic Substances Control Act) Certification

TSCA Imentosyr:

All chemical= in this product=s are listed, or are exempt from listing,
on the T3TA INVERIORY.

SRBA (Superfund FEmendments and Beauthorization Act of 1386)

TITLE III Section 302

Bxtremely Hapardoos Spbstances (BHSs) / 40 CFR Part 355:

Thers are no component=s pressnt in this product at a level which could
regquire reporting under the statute.

CERCLE ({Comprehensive Bnvirommental Response Compenszation and Liablity
Act of 1280}

Hazardous Substances / 40 CFR Part 302.4:

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

Belea=e=s 1n guantities egqual or greater than Beportable Cuantity (BQ):
Thers are no components pressnt in this product at a lewvel which could
require reporting onder the statute.
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Product: Bioni Hygienic

: Octobex 15T 2006

15.

H3IDE—Ho.: BEH-US-Z006-1-3
Begqulatory Information (cont'd)

HPCRA (Bmergency Flanninog and Commonity Bight-to-Enow Act) Section 313
Toxic Chemical Relsase / 40 CFR Part 378:

Following Chemical= in thi= product are listed: 3ilver (CAS 7740-22-4)
The concentration of Silwver in this product i= lower than the "De Minimis
Concentration™ of 1%.

Thers are no components pressant in this product at a lewvel which could

regquire reporting under the =statute.

HECHA (Brergency Flanning and Comminity Bight-to-Fnow Bcot) Section 311/312
Harardous Chemical Storage Reporting Regquirements / 40 CFR Part 370:
Hasard Category Compensation For Beportsing Under Sections 311 and 312

{foxr this product) :

Fire Hamard: M
Sudden Beleases of Pressurs: N
Beactiwe: Mo
Immediate ([(Acute] Health Hasards: M
Delayed (Chronic) Health Hasard: Mo

O5HA (Docupational Safety and Health Standard)

Toxic and Hasardous Substances, 2§ CFR Part 1910 Subpart I:
Following Chemicals in this product are listed:

Silver {(CAS 7740-Z2-4): 0.01 :|'r|.|3',-"|:|:|.‘3

Titanium Dioxide {CAI 13€63-67-T7): {13 m.-g'_-":r.g:l Total DTust

CLEANM WATER ALCT
Silver {CAI 7740-Z2Z-49) is listed a= a FRIORITY POLLUTANT and a= TOXKIC

POLLUTANT undexr the CTlean Water Act (TRA) .

CLEANM AIR ACT - CAR Section 112 (x)
Toxic and Flammable Spbstances / 40 CFR §8.130
There are no components present in this product listed.

STATH-RIGHT-TO-FKIROW :

California Proposition 65
This=s product contains no "CHEMICALS FROWN TO THE 3TAIE TO CRUSE CRECER
OF. REFRCIUCTIVE TOXICITI™.

Hazsachusetts Right to Enow Substance List (MSL) (105 CHR Sectiom &70.000)
There are no components present in this product at a lewvel which could
regquire reportsing under the stasute.

Fennsylvania Fight to Enow Hazardous Substance List
Following Chemicals in thi= product are listed: 3ilvexr (JAS 7740-Z2-4)
Silver i= parts of the ERVIRCHMENTAL Hasard list.
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Product: Bioni Hygienic

cation: October 19t 2006

15.

1a.

M3D3-Ho.: BEH-U3S-Z006-1-3
Begqulatory Information (cont'd)

California SCAQHD (South Coast Adr Quality Management District)
Bule 443 .1: VOC's (Volatilic Organic Compounds)
This product contains < 1% by weight WOC.

CRHADR

DEL (Dom=stic Subhstances List)

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

WIS (Workplsce Hazardous Haterialsz Information System)

Ingredient Dizclozuore List

Following Chemicals in thi= product are listed: Silwer (ZAS 7740-Z22-4)
Dimsclosure at l,0% according to the ingredient disclosare list. The
concentratiocon of Silwer in this=s product i= lower than the 1%,

There are no components present in this product at a lewel which could

require reporting under the statute.

HFREI (Hational PFollutant Belease Inventory)
Following Chemicals in thi= product are listed: Silwer (ZAS 7740-Z22-4)

Other Information

The information in this HM3D2 was obtained from sources which we beliswe
are reliakle. HOWEVER, THE IMEOBMATION I3 FROVIDED WITHOUT ANY WARRENTY,
EXFRE3SED CR IMPLIED, BEGARDING IT3 CORRECIMESS.

The conditicn= or methods of handling, =torage, u=e and dis=spo=al of the
product are beyond our control and may be beyond cur knowledge. FOR THIS
AND OTHER RER3ICNI, WE DO NOT A33UME BESPOKSIEILITY AHD EXFREISLY
DISCLAIM LIARBILITY FOR LO35, DRMAGE OR EXFER3E ARISING OUT OF OR IN ARNY
HAY CONMECTED WITH THE HAMDLING, STORREE, TUSE OR DISECSRL OF THE
FRODUCT.

This M3IDS wa= prepared and is to be uzed only for this product. If the
procduct is used as a component in another product, thi=s M3DE information

may not be applicable.
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7.4 Overview ,Test procedures for risk assessment of nano materials,
objects and products”

The following tables provide > >
an overview and systematic 5 5
presentation of toxicity tests § E
for risk assessment. S 2
= >
O O
Chapter 6 refers to 7.4. a é
: _ S |S
More detailed descriptions can & &
be found in the correlating
OECD tests no. 400 — 488.
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