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Industrie Service

Intermediate

Nanomaterials
products

Production of Intermediate products Finished goods
nanoscale structures in ~ with nanoscale features incorporating nanomaterials
unprocessed form (,nano-enabled” products)
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Industrie Service
NT companies worldwide
* North America: > 1,050 ( ~ 975 in the USA, ~ 75 in Canada)

= Europe: > 300 (~ 100 in Germany)
UK & Germany: largest SME activities and
big business investment

» Asia-Pacific: > 250 ( ~ 90 in China,
followed by South Korea, Japan, Australia)

iNTeg- 4%
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Industrie Service

What we do and the kind of nanorisks we need to manage

2. How we manage these nanorisks (hands on approach)

iNTeg- ﬁ
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Question: How can the functionality of
nanopatrticles unfold in real world products?

Industrie Service
Value chain

Nanoparticle-
Producer

Nanoparticle-
User

Buy my
nanoparticles!

How to incorporate them
in my product?

Names Degussa and Vernel used as illustrative examples only
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Combining existing strengths with new technology

to tackle a specific part of the nanopatrticle processing value

Value chain

Nanoparticle-
PRODUCER

E.g.: Surface modification of
nanoparticles ensures ability to
process and compatibility with

products (,,ready-to-use®)
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Industrie Service

Customer
‘ |I~ Product
3 °9 %@
Tailored

Functional
Colloid

7] ‘ & Nanoparticles

l
i ilj Surface modifier (SM)
( B UHLER i Solvent/ Matrix
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Buhler PARTEC main fields of activity

Revenue breakdown by type of business

Industrie Service

By material By application

High performance pigment
nanodispersions

. . Easy-to-clean
Carbon nanodispersions y

Soft structure Rest**

nanodis-
persions

Transparent

mineral UV

protection
Vietal oxide Mechanical
nanodispersions* reinforcement

* Mainly ZnO, TiO,, Al,O4, ZrO, and also SiO,
** Emerging applications
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Industrie Service

ACAUTION

A

HIGHLY TOXIC
CHEMICAL
Use by Aunhearized
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Corporate Buhler as equipment and

plant manufacturer does not intrinsically have a

HSE department

o by | .U.
l.' 'h

]
. r"._

Responsible Care’
Good Chemistry at Work
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1. What we do and the kind of nanorisks we need to manage

Industrie Service

How we manage these nanorisks (hands on approach)

iNTeg- ﬁ
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Risk management # risk elimination, but

the management to keep the risks
As Low As Reasonably Practicable Industrie Service

RISKS ARE ALARP

RISK MANAGEMENT

-

RISK ELIMINATION
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Our risk management system is based on 4 elements

Industrie Service

Safe

Monitoring Production

. iNTeg- 1
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How we practice our nanospecific risk management

1st quarter >> 2nd quarter

>> 3rd quarter

@ BUHLER PARTEC production Uzwil, CH :

QM /1SO 9001

i o
1 I 1
i @] (msps| 4| P | <4| RAS i :
‘ & & & « 1st Certification Sept. 2007 |
i - i ! « Recertification Aug. 2008 :E :
i @ BUHLER PARTEC R&D Saarbrucken, D % S E :
1 ) i
i @] |mMsDs Clusterlist |
| g !
1 1 1 1
i | @ BUHLER PARTEC management team ' e :
: @ CENARIOS® :
: Monitoring | = Monitoring | | A Monitoring :_, Monitoring

: : Report  ["d | rss Report [d| mas Report [dJ | s Report RaS
i 1st meeting : 2"d meeting ¢ 3 meeting S 4 meeting <
i Risk advisory board F——2_ , E““:“““““““"i':
N . Monitoring ‘ } I == I
i ) @J|RAS| | Report ! _ : 1N
: a__ | State of S & T nanorisks || 1
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The RAS define the input for the monitoring radar,

the C/usterllst (\Iaﬁ'nao tho inni it far tho fAaracinht manitAarinAn radar

Optionen > merat- Modifi-

N .
N e zierung

Anwendungsmarkte
\

Dotienung

N
N
N
N\

» Clusterlist reflects possible future products
* Currently more than 500 entries
5 =
£ .
z 2 * 9clusters with 28 subclusters
g g o L
2 | &« Similarrisk profile within subclusters
Ga Mn Si02, 41203, be
Ga Mn $i02, A1203, bei . . . .
Ga Mn siozazozpe * Clusters / subclusters defined together with risk advisory board
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Ga Mn siozazozpe *  Regularly updated (since business changes also ...)
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The RAS define the input for the monitoring radar,
the Clusterlist defines the input for the foresight monitoring radar

J > Industrie Service
Clusterlist St .
fmmmmmmmmm - \ /| *« No RAS exists for subcluster
] Subcluster /
: 4 * RAS for subcluster already exists
In production or Cluster \\\
production due \
shortly AN R
*\ J Cluster
v
Risk advisory board @ BUHLER PARTEC management team

gsgw ¢

Minutes

Risk appraisal critical Risk appraisal non critical
* Issue RAS immediately for new product * Threshold rule applies
» Complete RAS immediately with new product * No RAS if quantity less than 1’000 kg

* No RAS if revenue < 50 kCHF

- . iNTeg- [
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RAS are issued with a two step assessment process

®

Noue Verfahron

Neue Erkenninisse

Neuwa Produkte
Information des
Beratergremium

{In aft, TOV)

Informaton des
Beratergramium

" durch Bistler PARTEC
RAS .

durch Buhler PARTEC

TOV)

Information von

Assessment 1:
Are further nanomaterial
specific tests required?

. antsprachen

® |

Maonitoring

Abgleich mit dem Stand von

informiaran von

BUhler PARTEC

W.u.T durch Baratergremium,

@

Ja

Anmegung von Test

Bewertungamatrix Sep 1

o

Y

Assessment 2:

Perform HSE risk assessment
according to conventional risk
w’l/—-\analysis methods

Waiteres Produkthandling

Entschaidung durch
Bihler PARTEC
Beratung durch
Bamatergramium

@

Weitere Schritte

TUV SUD Industrie Service GmbH TOVE
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} RAS
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. .
e Industrie Service
durch Beralergremium
®
Monitoring
Produktbeobachiung durch

Beratergremium,

informieren von

Blnler PARTEC
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ksuche

Risk advisory board

b

| Autor
[ |
[Material | |orgznismus
Carbon Nanotubes [zl =] [Fliter anwenden] [ Filter léschen
Resultate (sortiert noch absteigendem “Journal Impact Factor” der Quelle)
» 1 Florence Mouchet; Perine Landois; Emmanuel Flahaut; Eric Pinelli; Laury Gauthier

Assessment of the potential in vivo ecotoxicity of Double-Walled Carbon Nanotubes |

Artike! in wiss. Journai (Einzeistudie) von/in: Nanotoxicology {impact Factor: not yet rated). Datum: 01.06.2007

Okotoxikologie, Carbon Nanotubes, i

Arnaud Magrez, Sandor Kasas, Valérie Salicio, Nathalie Pasquier, Jin DI'| Seo, Marco Celio, Stefan‘

Cellular Toxicity of Carbon-Based Nanomaterials

Artike! in wiss. Journai (Einzelstudie) von/in: Nano Letters (impact Factor: 5.96). Datum: 20.05.2006

Toxikologie, Carbon Nanotubes, in vitro, menschliche Lungenzellen

: . il . sehr hoch

Milena De Nicola, Daniele Gattia, Stefano Bellucci, Giovanni De Bellis, Federico Micciulla,
Effect of different carbon nanotubes on cell viability and proliferation
Artike! in wiss. Journai (Einzelstudie) von/in: fournal of Condensed Matter (Impact Factor: 2.038). Datum: 30.08

Toxikologie, Carbon Nanotubes, in vitro, menschliche Zellen

A
B 2lectrical, etc), carbon nanotubes (CNTs) are being assessec
th applications, the impact of CNTs on the environment must |
ir NTs in the amphibian larvae (Ambystoma mexicanum). Acut
d \atoxic effects were analysed by scaring the micronucleated
a ;ay. The results obtained in the present study demonstratec
it er, although black masses of CNTs were observed inside the
o «ially including mechanistic and environmental investigatit
ES snum
Ge
Datensatz 4« 1von6 | b M | \ “F Gefiltert | Suchen

TUV SUD Industrie Service GmbH TOVE

vermuteter bzw. nachgewiesener Schaden (o)

hoch

mittel

keiner / gering

Q

™

Consideration of the state of science & technology
in order to decide whether additional tests are required

| Datenbank

N

Expected/estimated damage

Portability/analoqgy of data

stoffspezifische Tests notig

PC-Daten

in vitro in vivo Tier in vivo Mensch

Ubertragbarkeit der Datenbasis ()
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Criteria for the evaluation of publications

Industrie Service

1 Base of knowledge
PC data, in vitro or in vivo data, longtime experiences

2 Transferability of the database
in vivo: principle of similarity (similarity to hb)
in vitro: exposition relevant information, general information

3 Comparison of publications
How many publications are available? Are the results similar?

4 Rating of the publication
Reputation of journal and author(s)

5 Transferability to the product
Are the possible incorporation paths discussed properly?

TUV SUD Industrie Service GmbH TOVE



Assessment of = Assessment of relevance

)

Criterion Appraisal
fulfilled Limited Questionable i
Portability B1-> B1 B4 > B3 B4 > B2
ﬁ B2 > B2 B3> B2 B3 > P1 ﬁ
0 ad |p3>P3 B2 > B1 B2 > B1 b
Consistent expert B4 > B4 B1 > B
opinion
ﬁ B2 > B2 ﬁ
9 b B3> B3 C
B4 > B4
Accredited source B4 > B3
ﬁ B3> B2 B
9 C B2 > P1
—
L= ]
-
I bock
B = B
E.“Im Testean W It hE W ahs Vrrah a
[eovmi] i -
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2nd Assessment: Conventional risk analysis using

the root cause method and same in conjunction with o and 3

‘Staubkontamination (Lunge) Si02‘ ‘Massive Freisetzung SiO2 durch Brand im Lager‘
Defektes Gebinde
Einlagern
/ Defektes Gebinde Kurzschluss Brandstiftung
Handlingfehler mit offenem Gebinde
Transport Brand im Lagerraum
Handlingfehler mit offenem Gebinde
Defektes Gebinde Bewusstes Fehlverhalten Elektr ische Funker i

]

o Unmfiillen

c /'

2 Handlingfehler mit offenem Gebinde | . .

— ﬁRohmaterlaI Si02

=]

U Defektes Gebinde

(&)

e Umfiillen

q6 / Brandstiftung

Handlingfehler mit offenem Gebinde

> Defektes Gebinde Kurzschluss Prozessfehler

($]

c T rt

Q ranspof “ Brand in der Produktion

: Handlingfehler mit offenem Gebinde

e Defektes Gebinde

q, Bewusstes Fehlverhalten Elektr ische F g

S .

L Einlagern /

Handlingfehler mit offenem Gebinde
‘Hautkontamination SiOZ‘ ‘Massive SiO2 Freisetzung durch Brand in Produktion
L 1 | ee———
Potential damage
o . & SEPRI INTeg- E
AMME
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Schadens-
ausmass
F

the less you kno

Industrie Service

Root cause analysis for
incorporation path

‘Staubkontamination (Lunge) SiOZ‘ ‘Massive Freisetzung SiO2 durch Brand im Lager
Defektes Gebinde\
Einlagern / Defektes Gebinde Kurzschluss Brandstiftung
Handlingfehler mit offenem Gebinde / / /
Brand im L

Transport

\ Handlingfehler mit offenem Gebinde
Defektes Gebinde

Umfiillen

Handlingfehler mit offenem Gebinde —

»Rohmaterial Si02

Defektes Gebinde \ /
Umfiillen
/ Brandstiftung
Handlingfehler mit offenem Gebinde
/ Defektes Gebinde Kurzschluss
Transport /\

/ Prozessfehler
Brand in der P
Defektes Gebinde \ \

Einlagern /
Handlingfehler mit offenem Gebinde

‘Hautkontamination SiOZ‘ ‘Massive Si02 Freisetzung durch Brand in Produktion

\ Handlingfehler mit offenem Gebinde

> [» |0 (O (O (» |m[ [m |[m [» [of 0 |0 [» [ (6 o [» (6 [0 |of [» |° (O |m[ (> [» |» |© [» |0 (o] [of [» |m| |m

Teg-
Risk
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Consideration of safety systems and containment bartie

rounds off the picture of the risk assessment matrix

Industrie Service

Safety systems

& B

Risikomatrix flr System ohne Malnahmen Risikomatrix fiir System mit MaBnahmen

Eintrittshéufigkeit
Eintrittshaufiglkeit

Schadensausmaf Schadensausmal®

Barriers

@@ iNTeg- ||
. TR
Risk
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The RAS (Risk Assessment Sheet) is the central doc

TUV SUD Industrie Service GmbH

Tov®

» 4 RAS issued in first year
» Typically documents with 20 pages

@ D)
@ D)
(@ D

@
Cn
©

v

Is also used in

= the context of

EU REACH as
risk analysis

~

Risk Assessment Sheet
Zinkoxid in

Dispersionen und Pasten

VERTRAULICH

iNTeg-
Risk
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The monitoring systems manages changes required ft

RAS and acts as an early warning system for future products

Wetthewerbsrisiken

Kunder‘risikenl/

Physikalisch-

chemische Gefahren

.-"'E:‘--.----

L
i

~ ------""',r (Human-) Toxikologie

/x ________" —T—

 Okotoxikologie

Best Practice &

Lieferantenrisiken |
\

Wahrnehmung

Hey—PIaﬁ,-er"-.,-#"\ \;
Monitoring \“\“‘* ——

Offentliche /_

Rechtsprechung

”/

____fv‘” Rezulierung &

Guidelines

/ Sc:hutzmrrlchtunpen

Stardardisierung

@

TUV SUD Industrie Service GmbH TOVE
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Industrie Service

What is interesting here for iNTeg-Risk?

- Risk assessments in situations of uncertainty

- Judgements of similar situations

- Monitoring risks — what are relevant parameters?

TUV SUD Industrie Service GmbH TOVE 2
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Nanomaterials

Intermediate

products

Products

Production of

nanoscale structures in unprocessed form

Intermediate products

with nanoscale features

Finished goods

incorporating nanomaterials („nano-enabled“ products)
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Good afternoon, it‘s a pleasure to talk to you today. My presentation will be about processing of nanoparticles in real world products

We would like to show you how one can use agitator bead mills to unfold the innovation potential of nanoparticles in real world products

We would like to explain you about the importance of the grinding formulation along with the aspects related to the equipment that have been presented by my colleagues
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NT companies worldwide



  North America: > 1,050 ( ~ 975 in the USA, ~ 75 in Canada)



  Europe: > 300 (~ 100 in Germany)

    UK & Germany: largest SME activities and 

	big business investment



  Asia-Pacific: > 250 ( ~ 90 in China, 
	followed by South Korea, Japan, Australia)
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Agenda

1.	What we do and the kind of nanorisks we need to manage



2.	How we manage these nanorisks (hands on approach)
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Question: How can the functionality of 
nanoparticles unfold in real world products?





Nanoparticle-

Producer





Nanoparticle-

User





Buy my nanoparticles!



How to incorporate them in my product?

Value chain









?

Names Degussa and Vernel used as illustrative examples only
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Combining existing strengths with new technology 
to tackle a specific part of the nanoparticle processing value chain



Nanoparticle-

PRODUCER





Nanoparticle-

USER



Value chain





E.g.: Surface modification of nanoparticles ensures ability to process and compatibility with products („ready-to-use“)













Dispersion device



Surface modifier

























iNTeg-Risk



















TÜV SÜD Industrie Service GmbH

6







Typical processes needed in the 
nanoparticle processing value chain















































Product







































Functional
Colloid

































Tailored Process









Customer



























Nanoparticles

Surface modifier (SM)

Solvent/ Matrix
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Buhler PARTEC main fields of activity
Revenue breakdown by type of business



67%

22%

6%

5%

Metal oxide nanodispersions*

Soft structure nanodis-persions

High performance pigment nanodispersions

Carbon nanodispersions



34%

28%

11%

28%*

Easy-to-clean

Mechanical reinforcement

Transparent mineral UV protection

Rest**

By material

By application





* Mainly ZnO, TiO2, Al2O3, ZrO2 and also SiO2

** Emerging applications
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The Problem
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Corporate Buhler as equipment and 
plant manufacturer does not intrinsically have a 
HSE department
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Agenda

1.	What we do and the kind of nanorisks we need to manage



2.	How we manage these nanorisks (hands on approach)
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Risk management ≠ risk elimination, but
the management to keep the risks 
As Low As Reasonably Practicable

RISK MANAGEMENT

RISK ELIMINATION

≠

RISKS ARE ALARP

=
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Our risk management system is based on 4 elements









MSDS

RAS

Safe Production

Monitoring
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How we practice our nanospecific risk management









1st quarter

2nd quarter

3rd quarter

4th quarter















PARTEC production Uzwil, CH







MSDS







PI







RAS





PARTEC R&D Saarbrucken, D







MSDS



Clusterlist





PARTEC management team



Risk advisory board















1st meeting





2nd meeting





3rd meeting





4th meeting



















1st Certification Sept. 2007

Recertification Aug. 2008



QM / ISO 9001



Monitoring Report





State of S & T nanorisks













RAS



Monitoring Report



Monitoring Report



Monitoring Report



Monitoring Report







RAS







RAS







RAS







RAS
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The RAS define the input for the monitoring radar, 
 the Clusterlist defines the input for the foresight monitoring radar





Clusterlist

























Clusterlist reflects possible future products

Currently more than 500 entries

9 clusters with 28 subclusters

Similar risk profile within subclusters

Clusters / subclusters defined together with risk advisory board

Regularly updated (since business changes also …)
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Clusterlist



Risk advisory board











PARTEC management team









No RAS exists for subcluster

RAS for subcluster already exists







Cluster







Cluster

Cluster

Subcluster







In production or production due shortly



Risk appraisal critical

Issue RAS immediately for new product

Complete RAS immediately with new product





A



Risk appraisal non critical

Threshold rule applies

No RAS if quantity less than 1’000 kg

No RAS if revenue < 50 kCHF





B



Minutes



The RAS define the input for the monitoring radar, 
 the Clusterlist defines the input for the foresight monitoring radar
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RAS are issued with a two step assessment process







RAS













RAS











Assessment 1:

Are further nanomaterial specific tests required?









Assessment 2:

Perform HSE risk assessment according to conventional risk analysis methods
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Consideration of the state of science & technology 
in order to decide whether additional tests are required





 = Expected/estimated damage

 = Portability/analogy of data

















Risk advisory board
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3

4

5

1

Criteria for the evaluation of publications

Base of knowledge

PC data, in vitro or in vivo data, longtime experiences

Transferability of the database

in vivo: principle of similarity (similarity to hb)

in vitro: exposition relevant information, general information

Comparison of publications

How many publications are available? Are the results similar? 

Rating of the publication

Reputation of journal and author(s)

Transferability to the product

Are the possible incorporation paths discussed properly?
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Assessment of  = Assessment of relevance

		Criterion		Appraisal				

				fulfilled		Limited		Questionable

		Portability		1  1
2  2
3  3
4  4		4  3
3  2
2  1		4  2
3  1
2  1

		Consistent expert opinion				1  1
2  2
3  3
4  4		

		Accredited source				4  3
3  2
2  1		







a

b





b

c





c











a


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2nd Assessment: Conventional risk analysis using 
the root cause method and same in conjunction with  and  







Potential damage

Frequency of occurrence











iNTeg-Risk
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The issue is tackled with the guiding principle
the less you know, the more dangerous the material is by definition





Potential damage



Frequency of occurrence



















Root cause analysis for incorporation path
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Consideration of safety systems and containment barriers 
rounds off the picture of the risk assessment matrix











Safety systems

Barriers



iNTeg-Risk
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RAS

The RAS (Risk Assessment Sheet) is the central document



























Is also used in the context of EU REACH as risk analysis











4 RAS issued in first year

Typically documents with 20 pages
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The monitoring systems manages changes required for the 
RAS and acts as an early warning system for future products



Monitoring Report





Clusterlist







RAS

General part

Documents new findings per RAS

Documents changes made

Documents 360° risk analysis

Documents new findings that might impact the assessment of future products

Documents all news, trends, actions, regulations, perception and the like relevant for a comprehensive risk appraisal
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What is interesting here for iNTeg-Risk?  

 Risk assessments in situations of uncertainty

 Judgements of similar situations

 Monitoring risks – what are relevant parameters?
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Bildung von Clustern für RAS Erstellung von gegenwärtigen und künftigen PARTEC Produkten


Material


PositionClusterTeilcluster


Produkt


Standard (S) / Massgeschneidert (M)Produktform: Dispersion (D), Masterbatch (M), Pulver (Pu), Paste (Pa)


Matrix


Füllgrad< 20nm20 - 100nm> 100nm< 20nm20 - 100nm> 100nmSoft (S) / Hard (H)SMSMPolymerischOligomerischMahlprozessDreiwalzwerkFällung (Alkoxy)HydrothermalTrocknungTrockenmahlungZentrifugierenSol-Gel (Hydrolyse)CompoundierungMischenChemische ModifikationUV-SchutzFarbechtheitPhotokatalyseEasy-toCleanIndexmatchingEl. LeitfähigkeitMech. VerstärkungRheologieSchleifkornRöntgenopazitätNukleierungFarben & LackeKunststoffeTextilienFasernAbrasivesKeramikElektronikbauteilDiverseDentalmaterialienKosmetikDotiersubstanzDotiergradVerkapselung Weitere Optionen


ZnO


1


11.1NanoSunguard BAO


SD


Butylacetat 25%


XXXHXX XXX(X)X Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


ZnO


2


11.1NanoSunguard BAS


SD


Butylacetat 20%


XXXHXX XXX(X)X Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


ZnO


3


11.1NanoSunguard BGP


SD


Butylglykol 25%


XXXHXX XXX(X)X Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


ZnO


4


11.1NanoSunguard EOP


SD


Ethanol 25%


XXXHXX XXX(X)X Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


ZnO


5


11.1NanoSunguard EOS


SD


Ethanol 25%


XXXHXX XXX(X)X Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


ZnO


6


11.1NanoSunguard MEO


SD


MEK 20%


XXXHXX XXX(X)X Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


ZnO


7


11.1NanoSunguard XYS


SD


Xylol 25%


XXXHXX XXX(X)X Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


ZnO


8


11.1n.n.


SD


Water 25%


XXXHXX XXX(X)X Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


ZnO


9


11.1n.n.


SD


Water 25%


XXXHXX XXX(X)X Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


ZnO


10


11.1n.n.


SD


Isopropanol 25%


XXXHXX XXX(X)X Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


ZnO


11


11.1n.n.


SD


Isopropanol 25%


XXXHXX XXX(X)X Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


ZnO


12


11.1n.n.


SD


Shellsol D60 50%


XXXHXX XXX(X)XX Ga, Mn0-5%SiO2, Al2O3, beidePrimärpartikel < 20nm


Anwendungszweck Anwendungsmärkte Dotierung


Optionen


Primär-


partikel-


grösse


Agglomerat-


grösse


Modifi-


zierung


Herstellschritte
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Übertragbarkeit der Datenbasis ()


keine Tests nötig


stoffspezifische Tests nötig


stoff- und risikospezifische Tests nötig
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Auswirkung 


auf Menschen
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Schadens-


potenzial


Art der Schädigung


Inkorporations-


weg
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F


Inhalation


E


schwere SchädigungIngestion


α = 3 od. 4E


dermal


A


Schadenspotenzialnicht möglich


bekanntD


α = 2, 3 od. 4Inhalation


C


Auswirkungenleichte SchädigungIngestion


auf Tiere sindα = 2C


ausreichend bakanntdermal


(in vivo Tier)A


ß = 3nicht möglich


B


Inhalation


A


keineIngestion


SchädigungA


α = 1dermal


A


nicht möglich


E


Inhalation


D


schwere SchädigungIngestion


α = 3 od. 4D


dermal


A


Schadenspotenzialnicht möglich


bekanntD


α = 2, 3 od. 4Inhalation


C


leichte SchädigungIngestion


Auswirkungenα = 2B


 auf MenschenAuswirkung auf Zellendermal


nicht ausreichendoder ZellkulturenA


 untersuchtsind bekanntnicht möglich


ß = 1, 2 od. 3(in vitro)C


ß = 2Inhalation


B


keineIngestion


SchädigungA


α = 1dermal


A


nicht möglich


C


Nur MaterialeigenschaftenInhalation


 bekannt, auf Auswir-C


kungen auf MenschenIngestion


kann nicht geschlossenC


 werden (PC-Daten)dermal


ß = 1A


nicht möglich


F


Inhalation


F


schwere SchädigungIngestion


α = 3 od. 4E


dermal


A


Schadenspotenzialnicht möglich


bekanntD


α = 2, 3 od. 4Inhalation


AuswirkungenD


auf Menschenleichte SchädigungIngestion
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(in vivo Mensch)dermal


ß = 4A


nicht möglich


keineA


Schädigung
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Microsoft_Office_Excel_97-2003-Arbeitsblatt1.xls

Tabelle1


						Auswirkung 
auf Menschen			Analogieschluss			Schadens-
potenzial			Art der Schädigung			Inkorporations-
weg			Schadens-
ausmass


																					F


																		Inhalation


																					E


															schwere Schädigung			Ingestion


															α = 3 od. 4						E


																		dermal


																					A


												Schadenspotenzial						nicht möglich


												bekannt									D


												α = 2, 3 od. 4						Inhalation


																					C


									Auswirkungen						leichte Schädigung			Ingestion


									auf Tiere sind						α = 2						C


									ausreichend bakannt									dermal


									(in vivo Tier)												A


									ß = 3									nicht möglich


																					B


																		Inhalation


																					A


												keine						Ingestion


												Schädigung									A


												α = 1						dermal


																					A


																		nicht möglich


																					E


																		Inhalation


																					D


															schwere Schädigung			Ingestion


															α = 3 od. 4						D


																		dermal


																					A


												Schadenspotenzial						nicht möglich


												bekannt									D


												α = 2, 3 od. 4						Inhalation


																					C


															leichte Schädigung			Ingestion


						Auswirkungen									α = 2						B


						auf Menschen			Auswirkung auf Zellen									dermal


						nicht ausreichend			oder Zellkulturen												A


						untersucht			sind bekannt									nicht möglich


						ß = 1, 2 od. 3			(in vitro)												C


									ß = 2									Inhalation


																					B


												keine						Ingestion


												Schädigung									A


												α = 1						dermal


																					A


																		nicht möglich


																					C


									Nur Materialeigenschaften									Inhalation


									bekannt, auf Auswir-												C


									kungen auf Menschen									Ingestion


									kann nicht geschlossen												C


									werden (PC-Daten)									dermal


									ß = 1												A


																		nicht möglich


																					F


																		Inhalation


																					F


															schwere Schädigung			Ingestion


															α = 3 od. 4						E


																		dermal


																					A


												Schadenspotenzial						nicht möglich


												bekannt									D


												α = 2, 3 od. 4						Inhalation


						Auswirkungen															D


						auf Menschen									leichte Schädigung			Ingestion


						ausreichend untersucht									α = 2						C


						(in vivo Mensch)												dermal


						ß = 4															A


																		nicht möglich


												keine									A


												Schädigung


												α = 1
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Risikomatrix für System ohne Maßnahmen


   


Risikomatrix für System ohne Maßnahmen
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Risikomatrix für System mit Maßnahmen
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