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Section A2 

Subsection 
(Annex Point) 

2.1 Common name 
(IIA2.1) 

2.2 Chemical name 
(IIA2.2) 

2.3 Manufacturer's 
development code 
number(s) 
(IIA2.3) 

2.4 CAS No and EC 
numbers (IIA2.4) 

2.4.1 CAS-No 

2.4.2 EC-No 

2.4.3 Other 

2.5 Molecula1· a nd 
structural formula, 
molecular mass 
(IIA2.5) 

2.5.1 Molecula1· formula 

2.5.2 Structural formula 

2.5.3 Molecula1· mass 

2.6 Method of 
manufactm·e of the 
active substance 
(IIA2.1) 

2.7 Specification of the 
purity of the active 
substance, as 
appl'Opriate 
(IIA2.7) 

2.8 Identity of 
impurities and 
additives, as 
appropriate (IIA2.8) 

2.8.1 Isomeric 
composition 

2.9 The origin of the 
natural active 
substance 01· the 
precursor(s) of the 
active substance 

Identity of Active Substance 

None 

1111-67-7 

214-183-1 

None 

121.62 

In brief, the method involves the double decomposition of a ••• 

Specific information are confidential, and are detailed in the 
Confidential Section. -- --
Specific information relating to impurities and additives are 
confidential, and are detailed in the Confidential Section. 

Not applicable 

Official 
use only 

x 

x 

x 

••• The - used to prepare the solution for reaction is a X 

soluble - salt such as···········•••• 
•••• It is n01mally purchased from commercial producers. 

Sodium thiocyanate is purchased as tedmical grade from commercial 
producers. 



Section A2 Identity of Active Substance

(IIA2.9) Sodium metabisulphite is purchased as technical grade from
commercial producers.



Date 

Materials and methods 

Conclusion 

Reliability 

Acceptability 

Remarks 

Date 

Results and discussion 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide t:nmsparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

-
COMMENTS FROM ... 



Conclusion

Reliability

Acceptability

Remarks
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Section A3 

Subsection 

(A1lllex Point) 

3.1 Melting point, boiling 
point, relative density 
(llA3.1) 

3.1.1 Melting point 

3.1.2 Boiling point 

3.1.3 Bulk density/ 
relative density 

Bulk density 

Relative density 

Physical and Chemical Properties of Active Substance 

Method 

Method Al of 
Commission Directive 
92/69/EEC 

MethodA3 of 
Commission Directive 
92/69/EEC 

Purity/ 
Specification 

Results 

Give also data on test 
pressure, temperature, pH and 

concentration range if 
necessary 

purity: No melting point at 
specification: As atmospheric pressure -
given in section 2 decomposes on heating 

batch 05.9.9 

purity: 2.910 

specification: As 
given in section 2 

batch 05.9.9 

RemaJ'ks/ 
Justification 

Not required, as 
decomposes on 
heating 

y 

y 

GLP 
(YIN) 

Rella bility 

(1) valid 
without 
restriction 

(1) valid 
without 
restriction 

Refel'ence 

--· 2006; 

Melting Point. 
GAB report 
number 
20050987.02 

See Justification 
for non-submission 
of data A3. l.2 

2006; Relative 
density of 

GAB 
Repo1tNo. 
20051378/01 -
PCRD 

Official 
use only 

x 



Section A3 

3.2 

Subsection 

(AIDlex Point) 

Vapour pressure 
(llA3.2) 

3.2.1 Henry's Law 
Constant 
(Pt. I-A3.2) 

3.3 Appearance 
(llA3.3) 

3.3.1 Physical state 

Physical and Chemical Properties of Active Substance 

Method Purity/ 
Specification 

Results 

Give also data on test 
pressure, temperature, pH and 

concentration range if 
necessary 

RemaJ'ks/ 
Justification 

MethodA4 of 
Commission Directive 
92/69/EEC 

purity: ••• There was no detectable -
specification: As vapour pressure at 
given in section 2 152.2°C 

batch 05.9.9 

No guidelines available purity: Extremely fine powder 

specification: As 
given in section 2 

batch 05.9.9 

It is not 
appropriate to 
calculate Heruy's 
Law Constant for 
involatile 
substances with 
ve1y low water 
solubility. 

y 

y 

GLP 
(YIN) 

Reliability 

(1) valid 
without 
restriction 

(1) valid 
without 
restriction 

Refel'ence 

==~2006; 
Vapour pressure. 
GAB report 
number 
20050987.03 

See Justification 
for non-submission 
of data A3 .2.1 

2006; Physical 
state, colour and 
odour of 

GAB 
Repo1tNo. 
20051378/01 -
PCAO 

Official 
use only 

x 



Section A3 

Subsection 

(AIDlex Point) 

3.3.2 Colour 

3.3.3 Odour 

3.4 Absor ption spectra 
(l lA3.4) 

UV/VIS 

Physical and Chemical Properties of Active Substance 

Method Purity/ 
Specification 

Results 

Give also data on test 
pressure, temperature, pH and 

concentration range if 
necessary 

No guidelines available purity: White-grey 

specification: As 
given in section 2 
batch 05.9.9 

No guidelines available purity: Odourless 

specification: As 
given in section 2 
batch 05.9.9 

RemaJ'ks/ 
Justification 

Determination of 
UV\VIS spectra 
is not relevant. 

y 

y 

GLP 
(YIN) 

Reliability 

(1) valid 
without 
restriction 

(1) valid 
without 
restriction 

Refel'ence 

2006; Physical 
state, colour and 
odour of 

GAB 
Repo1tNo. 
20051378/01-
PCAO 

2006; Physical 
state, colour and 
odour of 

GAB 
Repo1tNo. 
20051378/01-
PCAO 

Official 
use only 

See Justification X 
for non-submission 
of data A3 .4.1 

········- ········- ········- ········- ········- ········- ·······- ········- ·····- ····· ········- ·········- ········- ·········- ········- ········- ·········- ····· ·········- ·········- ·········- ·········- ·········- ·· ·· ···- ········- ········- ········- ········- ········- ········- ·······- ..... ········- ········- ········- ········- ·······- ····· ·······- ········- ·······- ····· ··- ·········- ········- ········- ····· ·········- ·········- ·········- ·········- ·········- ·········- ·······- ········- ·······- ···· 
IR Determination of See Justification X 

NMR 

IR spectra is not 
relevant. 

Determination of 
NMR spectra is 
not relevant. 

for non-submission 
of data A3.4.2 

See Justification 
for non-submission 
of data A3.4.3 



Section A3 Physical and Chemical Properties of Active Substance 

Subsection Method Purity/ Results Remal'ks/ GLP Reliability Refe1·ence Official 

(Annex Point) Specification Give also data on test Justification (YIN) use only 

pressure, temperature, pH and 
concentration range if 

necessary 

MS Detennination of See Justification 
MS spectra is not for non-submission 
relevant. of data A3.4.4 



Section A3 

Subsection 

(AIDlex Point) 

3.5 Solubility in water 
(llA3.5) 

Water solubility 1 

Water solubility 2 

Water solubility 3 

Physical and Chemical Properties of Active Substance 

Method 

MethodA6 of 
Commission Directive 
92/69/EEC; OECD 106 

MethodA6 of 

Purity/ 
Specification 

Results 

Give also data on test 
pressure, temperature, pH and 

concentration range if 
necessary 

purity: pH 4.1 = 23 .9 mg r1 in 
specification: As acidified water 
given in section 2 
batch 05.9.9 

purity:••• pH 7.0 at 20°C = 

Commission Directive specification: As 
92/69/EEC; OECD 106 given in section 2 

batch 05.9.9 

2.03 mg r 1 in pure water 

pH 7.0 at 30°C = 

1.91 mg r 1 in pure water 

MethodA6 of 
Commission Directive 
92/69/EEC; OECD 106 

purity: pH 9.0 = 0.12 mg r1 in 
specification: As borate buffer 
given in section 2 
batch 05.9.9 

RemaJ'ks/ 
Justification 

y 

y 

y 

GLP 
(YIN) 

Reliability 

(1) valid 
without 
restriction 

(1) valid 
without 
restriction 

(1) valid 
without 
restriction 

Refel'ence 

---2006; 
Water solubility of 

; GAB 
Repo1tNo. 
20051378/01-
PCSB 

••• ;2006; 
Water solubility of 

GAB 
Repo1tNo. 
20051378/01 -
PCSB 

---2006; 
Water solubility of 

; GAB 
Repo1tNo. 
20051378/01 -
PCSB 

Official 
use only 

x 

x 

x 



Section A3 Physical and Chemical Properties of Active Substance 

Subsection M ethod Purity/ R esults R emal'ks/ GLP Reliability Refe1·ence Official 

(Annex Point) Specification Give also data on test J ustification (YIN) use only 

pressure, temperature, pH and 
concentration range if 

necessary 

3.6 Dissociation constant No testing is See Justification x 
(-) possible by for non-submission 

Method 112 of ofdataA3.6 
the OECD 
Guidelines for 
the Testing of 
Chemicals, due 
to the negligible 
solubility of the 
test material in 
water. Any 
addition of acid 
to solutions of 
the test material 
would result in 
reaction with the 

3.7 Solubility in ol'ganic. CIPACMT 181 purity: 1,2 DCE < 10 g r1 y (1) valid x 
solvents, including specification: As p-Xylene <10 g r1 v.rithout 2006; Solubility of 
the effect of given in section 2 n-Heptane <10 g r1 restriction 
temperature on batch 05.9.9 111 

solubility Ethyl acetate < l O g r1 
organic solvents; 

(IIIA3.1) Methanol <10 g r1 GAB Repo1t No. 

Acetone <10 g r1 20051378/01-
PSBO 



Section A3 Physical and Chemical Properties of Active Substance 

Subsection Method Purity/ R esults Remal'ks/ GLP Reliability Refe1·ence Official 

(Annex Point) Specification Give also data on test Justification (YIN) use only 

pressure, temperature, pH and 
concentration range if 

necessary 

3.8 Stability in organic. Based upon the See Justification x 
solvents used in b.p. solubility in for non-submission 
and identity of organic solvents, of dataA3.8 
relevant breakdown a detennination 

products of the stability in 

(IIIA3.2) organic solvents 
is mmecessarv. 



Section A3 Physical and Chemical Properties of Active Substance 

Subsection M ethod Purity/ R esults R emal'ks/ GLP Reliability Refe1·ence Official 

(Annex Point) Specification Give also data on test J ustification (YIN) use only 

pressure, temperature, pH and 
concentration range if 

necessary 

3.9 Pa1·tition coefficient It is generally See Justification x 
n-octanol/water considered that for non-submission 
(IIA3.6) the detennination ofdataA3.9 

of octanol/water 
partition 
coefficients for 
metals is 
impractical for 
technical 
reasons. 

3.10 Thermal stability, OECD 113 purity: Themial stability under y (1) valid 2006; 
identity of 1·elevant specification: As nitrogen in a closed v.rithout 
breakdown products given in section 2 crucible - restriction 
(IIA3.7) batch 05.9.9 shows Themial stability. 

neither an endothennic GAB report 
effect nor an exothermal number 
effect in the entire 20050987.01 
temperature range 25 -
400°C. 

Themial stability under 
air in an open crucible -

shows au exothemial 
reaction with air for 
temperatures > 370 °C. 



Section A3 Physical and Chemical Properties of Active Substance 

Subsection Method Purity/ R esults R emal'ks/ GLP Reliability Refe1·ence Official 

(Annex Point) Specification Give also data on test J ustification (YIN) use only 

pressure, temperature, pH and 
concentration range if 

necessary 

3.11 Flammability, Based on the See Justification 
including auto- high melting for non-submission 
flammability and point for of data A3.l 1 
identity of a 
combustion pl'oducts detemiination of 
(IIA3.8) the flammability, 

including auto-
flammability is 
urmecessary 

3.12 Flash-point A Flash-point See Justification 
(IIA3.9) value was not for non-submission 

detemlined, as ofdataA3.12 
this is not 
relevant to solid 
compounds, such 

iilll. 
3.13 Sul'face tension Not required for See Justification x 

(IIA3.10) substances with a for non-submission 
low water ofdataA3.13 
solubility 

3.14 Viscosity A detennination See Justification 
(-) of viscosity is not for non-subnlission 

applicable to a of data A3.14 
solid, such as 



Section A3 Physical and Chemical Properties of Active Substance 

Subsection M ethod Purity/ R esults R emal'ks/ GLP Reliability Refe1·ence Official 

(Annex Point) Specification Give also data on test J ustification (YIN) use only 

pressure, temperature, pH and 
concentration range if 

necessary 

3.15 Explosive prope11ies BS6713: Pait 1 Not reported Max. explosion - N 2 x 
(IIA3.11) pressure: 6.4 barg 2004; Explosion 

Max. rate of pressure Characterisation 

rise: 306 barfs testing (20 lite 

Specific material 
sphere) of a 

constant (K.1): 83 bar 
samples of 

mis 
(HSL 

sample No. 
EC/045/04). 
Repo1t No. 
EC/04/27 

3.16 Oxidizing prnper ties Based on the See Justification 
(IIA3.12) chemical for non-submission 

composition and ofdataA3.16 
experience in 
use, it is 
considered that 
- would not 
have oxidising 
properties 

3.17 Reactivity towards No reactivity See Justification x 
container material towards for non-submission 
(IIA3.13) commonly used ofdataA3.17 

materials, such as 
polyethylene 
lining. 



Draft CAR Docwnent IIIA November 2015 

EVALUATION BY RAPPORTEUR MEMBER STATE 

Date 

Materials and methods 

-



Condusion 

Reliability 

Acceptability 

Remarks 

Date 

Results and discussion 

Condusion 

Reliability 

Draft CAR Docwnent IIIA November 2015 

--
-

COMMENTS FROM ... 



Draft CAR_Document IIIA November 2015

Acceptability

Remarks



Draft CAR Document IHA November 2015 

3.4 Absorption spectra 
(IIA3.4) 

Double beam purity: - Measurable absorption It is not possible y 2 

UVNIS spectrophotometer specification: As in the range 200-275 run to calculate an 2006; UVNIS 

90% saturated solution given in section 2 with a maximum at 212 extinction Absorption 

batch 05.9.9 run (extinction 0.088) in coefficient as the Spectrum and 
neutral solution, 205 run concentration of Infrared 
(extinction 0.128) in the solution is Absorption 
acidic solution and 224 tmknovm. Spectr11m of 
run (extinction 0. 139) in 
basic solution ; GAB 

Biotechnologie 
GmbH&GAB 
Analytik GmbH. 
Report No. 
20051 378/01-
PCSD 

IR Tablet with test item pmit:y: - Characteristic y 1 
and potassium iodide specification: As absorption bands : 2006; UVNIS 

given in section 2 2155cm-1
: asymmetric Absorption 

batch 05.9.9 vibration (NCS) Spectrum and 
7 41 cm-1

: synunetric Infrared 
vibration (NCS) Absorption 

Spectrum of 

GAB 
Biotechnologie 
GmbH&GAB 
Analytik GmbH. 
Report No. 
20051378/01-
PCSD 



Section A3.1.2 
Annex Point A3.1.2 

IUCLID: 2.2 

Detailed justification: 

Undertaking of intended 
data submission ( ] 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Document IIIA January2016 

A3.1.2, Boiling point 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

-
Give date on which the data will be handed in later (Only acceptable if 
test or study is already being conducted and the responsible CA has 
agreed on the delayed data submission.) 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

Official 
use only 



Section A3.2.1 
Annex Point A3.2.1 

IUCLID: 2.4 

Detailed justification: 

Undertaking of intended 
data submission [ ] 

Date 

Evaluation of applicant's 
j ustifica tio n 

Conclusion 

Remarks 

Date 

Evaluation of applic.ant's 
j ustifica tio n 

Conclusion 

Remarks 

Document IIIA 

A3.2.1, Henry's law constant 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

January2016 

Official 
use only 



Document IIIA Janua1y 2016 

Section A3.4.1 A3.4.1, UV/Vis spectra 
Annex Point A3.4.1 

IUCLID: 1.1.2 

JUSTIFICATION FOR NON-SUBMISSION OF DATA Official 
use only 

Detailed justification 

Undert.aking of intended 
data submission [ I 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

Date 

Evaluation of applic.ant 's 
j ustifica tio n 

Conclusion 

Remarks 

COMMENTS FROM OTHER MEMBER STATE (specify) 

Date 

Evaluation of applicant 's 
j us tifica tio n 

Conclusion 

Remarks 



Section A3.4.3 
Annex Point A3.4.3 

IUCLID: 1.1.2 

Detailed justification 

Document IIIA Januruy2016 

A3.4.2, IR spectra 

JUSTIFICATION FOR NON-SUBMISSION OF DATA Official 
use only 



Section A3.4.3 
Annex Point A3.4.3 

IUCLID: 1.1.2 

Undel'taking of intended 
data submission [ ) 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Date 

Evaluation of applicant's 
justification 

Document IIIA 

A3.4.2, IR spectra 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

Januruy2016 



Document IIIA January 2016

Section A3.4.3
Annex Point A3.4.3

IUCLID: 1.1.2

A3.4.2, IR spectra

Conclusion

Remarks



Section A3.4.3 
Annex Point A3.4.3 

IUCLID: 1.1.2 

Detailed justification: 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Document IIIA 

A3.4.3, NMR spectra 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

January 2016 

Official 
use only 



Document IIIA January 2016

Section A3.4.3
Annex Point A3.4.3

IUCLID: 1.1.2

A3.4.3, NMR spectra

Date

Evaluation of applicant's
justification

Conclusion

Remarks



Section A3.4.4 
Annex Point A3.4.4 

IUCLID: 1.1.2 

Detailed justification: 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Document IIIA 

A3.4.4, Mass Spectrometry 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

January2016 

Official 
use only 



Section A3.6 
Annex P oint A3.6 

Detailed justific.a tion: 

Date 

Evaluation of applicant's 
justific.ation 

Conclusion 

Remarks 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Document IIIA 

A3.6 Dissociation Constant 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

Evaluation by Competent Autho1ities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEM BER STATE 

COMMENTS FROM OTHER MEMBER STATE (specifY) 

January 2016 

Official 
use only 



Section A3.8 
Annex Point A3.8 

IUCLID: 2.14 

Detailed justification: 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Draft CAR Document IIIA November 2015 

A3.8, Stability in organic solvents used in b.p. and 
identity of relevant breakdown products 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

Official 
use only 



Section A3.9 
Annex Point A3.6 

IUCLID: 2.5 

Detailed justification: 

Date 

Evaluation of applicant's 
justification 

Draft CAR Document IIIA November 2015 

A3.9, Partition coefficient n-octanol/water 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

Official 
use only 



Draft CAR_Document IIIA November 2015

Section A3.9
Annex Point A3.6

IUCLID: 2.5

A3.9, Partition coefficient n-octanol/water

Conclusion

Remarks

COMMENTS FROM OTHER MEMBER STATE (specify)

Date

Evaluation of applicant's
justification

Conclusion

Remarks



Section A3.11 
Annex Point A3.11 

IUCLID: 2.9 

Detailed justification: 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Rema I' ks 

Date 

Evaluation of applic.ant's 
justification 

Conclusion 

Remal'ks 

Draft CAR Document IIIA November 2015 

A3.11, Flammability, including auto-flammability and 
identity of combustion products 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

Official 
use only 



Section A3.12 
Annex Point A3.12 

IUCLID: 2.7 

Detailed justification: 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Date 

Evaluation of applicant's 
j ustifica tio n 

Conclusion 

Remarks 

Draft CAR Document IIIA November 2015 

A3.12, Flash-point 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

Official 
use only 



Section A3.13 
Annex Point A3.13 

IUCLID: 2.6.2 

Detailed justification: 

Date 

Evaluation of applicant's 
j ustifica tio n 

Conclusion 

Remarks 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Draft CAR Document IIIA November 2015 

A3.13, Surface tension 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

Official 
use only 

• 



Section A3.14 
Annex Point A3.14 

IUCLID: 2.13 

Detailed justification: 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Draft CAR Document IIIA November 2015 

A3.14, Viscosity 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

Official 
use only 



Section A3.16 
Annex Point A3.15 

IUCLID: 2.11 

Detailed justification: 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Draft CAR Document IIIA November 2015 

A3.16, Oxidising properties 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

--
Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

Official 
use only 



Draft CAR_Document IIIA November 2015



Section A3.17 
Annex Point A3.17 

IUCLID: 8.8 

Detailed justification: 

Date 

Evaluation of applicant's 
justification 

Conclusion 

Remarks 

Date 

Evaluation of applicant's 
j ustifica tio n 

Conclusion 

Draft CAR Document IIIA November 2015 

A3.17, Reactivity towards container material 

JUSTIFICATION FOR NON-SUBMISSION OF DATA 

Evaluation by Competent Authorities 

Use separate "evaluation boxes" to provide transparency as to the 
comments and views submitted 

EVALUATION BY RAPPORTEUR MEMBER STATE 

COMMENTS FROM OTHER MEMBER STATE (specify) 

Official 
use only 



Draft CAR_Document IIIA November 2015

Section A3.17
Annex Point A3.17

IUCLID: 8.8

A3.17, Reactivity towards container material

Remarks



Regulation (EU) No 528/2012 concerning the making
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Evaluation of active substance
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Section A4 (4.1-4.3)

Annex Point IIA4.1/4.2 & IIIA-IV.1

Analytical Methods for Detection and Identification

4.2 a(soil), b(air), c(water)

The following Reference(s) are provided under a letter of access from the

and may be found in the original documentation pertaining

to that submission. Access is granted to both the original reference and all summary

documents in the dossiers on

by Letter of Access dated 1 April 2006 (Included in Appendix 5 of this

submission).

AUTHOR(S) YEAR TITLE SOURCE (WHERE DIFFERENT FOR COMPANY)
COMPANY, REPORT NO.

TNG
SECTION

TNG
#

1993 AOAC Official Method 990.08, 1993. Metals in Solid Wastes;
Inductively Coupled Plasma Atomic Emission Method. AOAC
Official Methods of Analysis; Metals and Other Elements,
Chapter 9, page 31; Not GLP; Published

4,2a 1

1983 EPA/600/4-79/020, March 1983, Methods for Chemical
Analysis of water and Wastes; Washington, DC; U.S.
Environmental Protection Agency; Not GLP; Published

4,2a 2

1986 Methods for Chemical Analysis of Water and Wastes. Method
220.1 ( . Atomic Absorption, direct aspiration).
Washington, DC; U.S. Environmental Protection Agency; Not
GLP; Published

4,2a 2

1986 Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (SW-846). Method 3050B (Acid digestion of
sediments, sludges and soils). Washington, DC; U.S.
Environmental Protection Agency; Not GLP; Published

4,2a 2

1986 Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (SW-846). Method 7210 ( r. Atomic
Absorption, direct aspiration). Washington, DC; U.S.
Environmental Protection Agency; Not GLP; Published

4,2a 2

1992 Atomic Absorption Methods. Method 7000A Washington, DC;
U.S. Environmental Protection Agency; Not GLP; Published

4,2a 2

1994 Method 7029. NIOSH Manual of Analytical Methods, Fourth
Edition, 8/15/94; Not GLP; Published

4,2b 1

2003 Method 7300. Elements by ICP (Nitric/ Perchloric Acid
Ashing) NIOSH Method of Analytical Methods, Fourth Edition,
3/15/2003; Not GLP; Published

4,2b 2

1983 EPA/600/4-79/020, March 1983, Methods for Chemical
Analysis of water and Wastes; Washington, DC; U.S.
Environmental Protection Agency; Not GLP; Published

4,2c 1

1986 Methods for Chemical Analysis of Water and Wastes. Method
220.1 Atomic Absorption, direct aspiration).
Washington, DC; U.S. Environmental Protection Agency; Not
GLP; Published

4,2c 1

1986 Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (SW-846). Method 7210 ( Atomic
Absorption, direct aspiration). Washington, DC; U.S.
Environmental Protection Agency; Not GLP; Published

4,2c 1

1992 Atomic Absorption Methods. Method 7000A Washington, DC;
U.S. Environmental Protection Agency; Not GLP; Published

4,2c 1



AUTHOR(S) 

-
YEAR TITLE SOURCE (WHERE DIFFERENT FOR COMPANY) 

COMPANY, REPORT NO. 

1983 EPN600/4-79/020, March 1983, Methods for Chemical 
Analysis of water and Wastes; Washington, DC; U.S. 
Environmental Protection Agency; Not GLP; Published 

-- - ·· --- - ······ 1983 - ··Meiiioas-tor-chemTCai"Anai:YsTso7Waierancrwastes: -r:Jfe1iioci 
220.2 (- Atomic Absorption, furnace technique) 
Washington, DC; U.S. Environmental Protection Agency; Not 
GLP; Published 

- - ·· --- - ······ 1992 - ··Metii0a1211 (1iiiifAi0mlcAt>sor!>llon;1um-aC:etechnlQuei 
Washington, DC; U.S. Environmental Protection Agency; Not 
GLP; Published 

- - ·· --- - ······ 1983 - ··E:-PAT6ow4=79io2o~MarC:ii-19afMeffiocisiarctiemkal 
Analysis of water and Wastes; Washington, DC; U.S. 
Environmental Protection Agency; Not GLP; Published 

- - ·· --- - ······ 1983 - ····1nducfiveiycolilJiecifSiasma=-AiomTcE:iliissioii- siiecirometric 
Method for Trace Element Analysis of Water and Wastes -
Method 200.7. Washington, DC; U.S. Environmental 

- ·· ---- _ _ ...... ······ - _ ~()t~<:ti~ri~!:IE!~<:x;_l'Jo..!<3.!:P.;£.ll.~.i.?.~e.~.-····· - _ _ _ _ _ 
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Section A4.2(c) 

Annex Point IIA4.l/4.2 & 
IIIA-IV.1 

1.1 Referenc.e 

1.2 Data protection 

1.2.1 Data ovmer 

1.2.2 Companies with a 
letter of access 

1.2.3 Criteria for data 
protection 

2.1 

2.2 

2.3 

3.1 Preliminary 
treatment 

3. 1.1 Enrichment 

3.1.2 Cleanup 

Analytical Methods for Detection and Identification 

A4.2c.(04) Analytical method fo1· the determination of Total 
Dissolved( in seawate1· by 
Differ ential Pulse Anodic Stripping Voltammetry (DP ASV) 

1 REFERENCE 

Referenc.e 1 

•••• 2004; in Seawater by Differential 
Pulse Anodic Stripping Voltammetly at a Hanging Mercmy Drop 
Electi·ode DP ASV HMDE; CEF AS Bm11ham Laborato1y Standard 
Operating Procedure: TCu-2, (Issue I); Not GLP; Unpublished 

Reference 2 

•••• 2004; - Speciation in Seawater by Differential Pulse 
Anodic Stripping Voltammetly on a Thin Mercmy Film at a Rotating 
Glassy Carbon Disk Electi·ode DP ASV TMF RGCDE; CEF AS 
Burnham Laborat01y Standard Operating Procedure: LCu-2, (Issue I); 
Not GLP; Unpublished 

Reference 3 (Filtration method - appended to - ) •••I 2001; Filti-ation and analysis of suspended particulate matter 
in seawater; CEF AS Bm1lham Labora.to1y Standard Operating 
Procedure: Cu-FIL- I ; Not GLP; Unpublished 

Reference 4 (Validation data - appended to TCu-2) 

••••••••••••. ; 2005; The Speciation of - in 
samples collected from the Marine Enviromnent; Cefas contract repo1t 
Cl385; Not GLP; Unpublished --
2 

3 MATERIALS AND METHODS 

None required 

SOP describes the procedure for filtering seawater samples 
for analysis of- species and analysis of suspended pa1ticulate 
matter. 

Samples are filtered through a pre-weighed acid washed Nuclepore 
0.2 ~1m polycarbonate filter. The filti·ate is collected and analysed for 
total dissolved and labile - After air-d1ying the membrane in 
laminar flow hood, it is reweighed to constant weight and the level of 
SPM (in mg/L) detennined using the following formulae . 

Official 
use only 



Section A4.2(c) 

Annex Point IIA4.l/4.2 & 
IIIA-IV.1 

3.2 Detection 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

Separation method 

Detector 

Standard(s) 

Interfering 
substance( s) 

3.3 Linearity 

3.3.1 Calibration range 

3.3.2 Number of 
measurements 

3.3.3 Linearity 

Analytical Methods for Detection and Identification 

A4.2c.(04) Analytical method fo1· the determination of Total 
Dissolved( in seawate1· by 
Differ ential Pulse Anodic Stripping Voltammetry (DP ASV) 

SPM [Wt membrane +sample - Wt membrane] (mg) 

Total volume of seawater filtered (L) 

There is no separation method in the conventional meaning of 
chromatographic separation. Instead, the electrode response for -
•••••••••• are distinguished by firstly measuring the 
amount of labile - in the solution C-), ie. that - which is 
electrolytically active enough to elicit a potentiometric response at the 
electrode. - botmd to dissolved organic matter is not regarded as 
having this property. After detennining the labile fraction, the sample is 
acidified and UV-digested, essentially releasing all the organic -
and the total signal measured C-). 

Potentiometer 

Detennined by standard addition 

Potential interferences can come from the following effects; 

Overlapping stripping peaks caused by similarity in oxidation potential 

Presence of surface-active organic compounds that adsorb on the Hg 
surface and inhibit metal deposition 

Fonnation ofintennetallic compounds (e .g.,~ which affect peak 
size and position 

However, appropriate laboratory procedures minimise these 
inte1ferences . 

Method is linear over a wide range, typically 0 - 50 ~1g 1"1. It is possible 
by varying the deposition time of the sample on the electrode, to bring 
samples into this range. 

Six standard solutions (0, 0.5, 5, 10, 20 and 50 ug/L) were run to 
perfo1m the linearity test. 

r2 = 0.996 



Section A4.2(c) 

Annex Point IIA4.l/4.2 & 
IIIA-IV.1 

3.4 Specifity: 
inter fe1ing 
substances 

3.5 Recovery rates at 
different levels 

3.5.1 Relative standard 
deviation 

3.6 Limit of 
determination 

3.7 Precision 

3.7.1 Repeatability 

3.7.2 Independent 
laborato1y 
validation 

Analytical Methods for Detection and Identification 

A4.2c.(04) Analytical method fo1· the determination of Total 
Dissolved( in seawate1· by 
Differ ential Pulse Anodic Stripping Voltammetry (DP ASV) 

Limited scope for interferences if appropriate laboratory procedmes are 
employed 

The method was tested for accuracy by reference to ce1tified reference 
materials and by spike recove1y from a standard. 

RefBCR505 (1.87 ± 0.10 µg r1
) - Measured 1.89 ~lg r 1 

RefSLEW-3 (1.55 ± 0.10 ~1g r 1
) - Measured 1.50 ~lg r 1 

Spiked recove1y at 2 µ.g r 1 gave a recove1y of 93% 

Not repoti ed 

The detection limit is dependable on the deposition time. For a typical 
300 second deposition time 1.0 µg r1 is achievable. (found by 3 times 
the standard deviation of six replicate results read at a low 
concentration). Deposition times of up to 900 seconds can be used to 
give possible detection limits of 0.4 µg r1 

Standard Error -Within Batch 

7 readings taken concwTently on the same sample; 

Date Peak height 

01/05/01 72.2 
74.2 
76.4 
79.0 
80.2 
82.5 
85.3 

Mean 78.5 
SD 4.61 
RSD % 5.9 

Standard Error Between Batch 

The same sample read on Four different days; 

Date Concentration (µg r1
) 

01/05/01 2 .085 
01/05/01 2 .231 
01105/0 1 1.968 
10/05/01 1.936 
02/05/01 2 .013 
02/05/01 1.921 
02/05/01 2 .089 
08/05/01 1.924 
08/05/01 2 .043 
08/05/01 1.957 
Mean 2.023 
SD 0.102 
RSD% 5.0 

None performed 

x 



Section A4.2(c) 

Annex Point IIA4.l/4.2 & 
IIIA-IV.1 

4.1 

4.2 

Materials and 
methods 

Conclusion 

4 .2.1 Reliability 

Analytical Methods for Detection and Identification 

A4.2c.(04) Analytical method fo1· the determination of Total 
Dissolved( in seawate1· by 
Differ ential Pulse Anodic Stripping Voltammetry (DP ASV) 

4 APPLICANT'S SUMMARY AND CONCLUSION 

Votammetry refers to a class of electroanalytical techniques in which 
the cunent at a working (polarized) electrode is meastu"ed as a function 
of a potential waveform applied to the electrode. Anodic stripping 
voltammetry is used for the dete11'llination of trace metal ions. 

Principle: 

1) Accumulation/Preconcentration step: Analytes are first deposited on 
the electrode cathodically (reduced) for a fixed period of time; 

Mn+ + n•· ~ M 

2) Stripping step: The analytes are then selectively oxidized (stripped) 
during a potential scan in the anodic direction 

M ~ M"+ + ne-

n•· is measured as peak ctUTent. 

Because of the differential pulse of the stripping, with the Peak 
potentials identifying the metal ions in the sample, there is limited scope 
for interferences if appropriate laborato1y procedtu"es are employed; 

Validity criteria can be considered as fulfilled for analysis in seawater 

4.2.2 Deficiencies No 
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Section A4.2(c) Analytical Methods for Detection and Identification 

Annex Point IIA4.l/4.2 & A4.2c.(05) Analytical method fo1· the determination of···· in 
IIIA-IV.1 water 

1.1 Reference 

1.2 Data protection 

1.2.1 Data ovmer 

1.2.2 Companies with a 
letter of access 

1.2.3 Criteria for data 
protection 

2.1 

2.2 

2.3 

3.1 Preliminary 
treatment 

3.1.1 Enriclunent 

3.1.2 Cleanup 

3.2 Detection 

3.2.1 Separation method 

3.2.2 Detector 

3.2.3 Standard(s) 

3.2.4 Interfering 
substance( s) 

1 REFERENCE 

Method from : 

,=======~~~~~~~ 2005; Chronic toxicity of I to Daphnia magna in a 21 day reproduction test 
under semi-static conditions; Akzo Nobel Chemical Repott No. CER 
F05039 T 04006 ODC; GLP; Unpublished 

And 

Technical Note; IonPac® AS16 Anion - Exchange Column; Dionex 
(provided in Document IV A) --
2 

3 MATERIALS AND METHODS 

None required 

None required 

A Dionex DX-120 ion chromatograph equipped with an AS16 4 mm 
analytical colunm, an AG16 4 nun guard column, a 250 uL loop. The 
DX-120 was operated at a column temperatme of20 °C, a detector 
temperature of35°C and an eluent flow rate of 1.5 ml/min. The eluent 
was a 25 mM sodium hydroxide solution. Data was acquired and 
integrated using a Thenno Labsystems Chromatography Server and 
Atlas 2002 version 6.18. Samples were loaded using a Dionex AS40 
automated sampler with 5 ml vials. 

General methodology supplied by the column manufactmer supports 
this chromatographic system. 

An AS RS-ultra 4 mm at 1 OOmA and a CDM-3 flow through 
conductivity cell with a DS4 detection stabiliser were used to detect and 

quantify········ 

A series of dilution was prepared from a stock solution containing 1.025 
g/L of in demineralized water. 

None reported 

The technical infonnation provided by the column manufacturer, 
Dionex, provides infonnation on isocratic and gradient separations 

Official 
use ouly 

x 

x 

x 
x 



Section A4.2(c) Analytical Methods for Detection and Identification 

Annex Point IIA4.l/4.2 & A4.2c.(05) Analytical method fo1· the determination of···· in 
IIIA-IV.1 water 

3.3 Linearity 

3.3.l 

3.3.2 

3.3.3 

Calibration range 

Number of 
measurements 

Linearity 

which shows that possible interferents are separated from the 
thiocyanate by the use of appropriate eluent gradients; 

Example: Isocratic elution 

Column· 1onPacAS1Ei AS1s. 4 mm 
Eluait 3'.i mM sodium hydro.xi de 
re111oaau-e: JJ ·c 

10 Flv.v Rale: 1 ml/min 
lnj. Yciure: 10 µl 
Oetdoo: £\Jpp-esse<l ca1ductivity. 

~ulLJLJ L - ~~~~:~, , 
s. Iodide 20.0 

µS 

0+-~~~~~~~~~~~~~~~ 6. Thiocyanale 20.0 
0 10 

Miiules 

Example: Gradient elution 

Cciumn: Ion Pa: AG16. ASl 6, 4 mm 
fluent· Po~s.sium hy(}IOXide. 

1.smMhonio to 7min to 
10 mlA al 13 nin 

EluentSourte: EGG II KOH ca~rijge1.;1h CR-ATC 
Temperarure: so•c 
flow Pnle: 1.Smli\rin 
lnj. Volume: 10 pl 
Oe:ection: Sui:1>1essad conductivity, 

ASRS UlfRAll, 4 mm, 

16-
AutoSupprission 
r~clem,de 

Peak$: 

15 20 7. Pa-chlorate 20.0 

1. FIJoride 2.0mg!L (PiJll) 11. Ca'bonae 
2 Ateiate 10.0 12. SI.Irate 
3. Proolo11ae 10.0 13. Selenate 
4. Fonnale 10.0 14. Iodide 
5. Chlo1ite 10.0 15. Thiosufate 
6. Bromate 10.0 16. Chrcmate 
7. Chlo1idl 5.0 17. Plusph<te 
8. t-libito 10.0 18. Arsenate 
9. t~i trate 10.0 19. Thiocyanale 
10. Selenae 20. Perchlorate 

12 

20.0 
10.0 
10.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

O +-~~~~~~~~~~~~~~~~~~~~~~~ 

0 10 15 
Minule$ 

20 25 30 

A calibration series was prepared based on the highest•••• 
•••• concentration expected, i.e. 2.5 mg/L. The highest standard 
used was 5.0 mg/L, followed by four other standards, which were 
separated by a factor of three. The lowest standard used was 62 ug/L. 

The 1.67 mg/L standard in the series of dilution was reanalyzed 
immediately after processing the series of dilution, after every sixth 
sample and at the end of the analysis to confum con-ect quantification 
throughout the whole sample series. 

All standards in the series of dilution were analyzed in duplo. 

r2 = 0.99995 x 



Section A4.2(c) Analytical Methods for Detection and Identification 

Annex Point IIA4.l/4.2 & A4.2c.(05) Analytical method fo1· the determination of···· in 
IIIA-IV.1 water 

3.4 

3.5 

3.5.l 

3.6 

Specifity: 
interfering 
substances 

Recovery rates at 
different levels 

Relative standard 
deviation 

Limit of 
determination 

3. 7 Precision 

3.7.1 Repeatability 

3.7.2 Independent 
laborato1y 
validation 

Limited scope for interferences if appropriate laboratory procedures are 
employed. 

Information provided from the column supplier Dionex indicates the 
methodology can be considered specific, if appropriate external 
standardisation techniques are employed. 

Not perfonned 

Not perfo1med 

The calculation of the LOQ is pe1fo1med by considering the peak areas X 
of the second lowest concentration of the calibration series. The peak 
areas belonging to these concentrations are mea.sw-ed in sixfold. From 
the six results a standard deviation is calculated. Th.is result is multiplied 
by 2 times the square root 10 and divided through the average of the six 
results of the peak areas. 

LOQ = 22 ~Lg r1 

All of the standru·ds were within 1 % of the calculated concentration and X 
therefore proved stability of the detector signal throughout the srunple 
run 

None pe1fonned in Thomas et a.I, 2005. 

However, the Dionex column has been marketed for many years for 
thiocyanate analysis, therefore independent laboratory validation is 
implicit in the continued sales of the product. 



Section A4.2(c) Analytical Methods for Detection and Identification 

Annex Point IIA4.l/4.2 & A4.2c.(05) Analytical method fo1· the determination of···· in 
IIIA-IV.1 water 

4 APPLICANT'S SUMMARY AND CONCLUSION 

4.1 M aterials and The amount of in aqueous 
methods samples was determined by processing the samples on a Dionex ion 

detection chromatograph. 
present in the samples was quantified using a calibration cw-ve. 

A Dionex DX-120 ion chromatograph equipped with an AS16 4 mm 
analytical colunm, an AG16 4 nun guard column, a 250 u.L loop, an 
ASRS-ultra 4 mm at lOOmA and a CDM-3 flow through conductivity 
cell with a DS4 detection stabiliser were used to detect and quantify 
armnonium thiocyanate. The DX~120 was operated at a column 
temperature of20 °C, a detector temperature of 35 °C and an eluent 
flow rate of 1. 5 ml/min. The eluent was a 25 mM sodium hydroxide 
solution. 

4.2 Conclusion Validity criteria can be considered as folfilled for analysis in water. x 
The methodology presented in Thomas et al, 2005 describes a standard 
analytical set-up appropriate for the analysis of 

. This methodology is based upon the use of an ion 
exchange colU11U1 specifically designed for the analysis if anions in 
wastewater and receiving waters which has been widely used in the 
Chemical Industry for over 20 years. 

The longevity of the ion exchange approach for the analysis of standard 
anions is indicative of the implicit reliability of the methodology. For x 
this reason, validation data typically required for a novel analytical 
procedw-e for a novel organic molecule are not considered necessary, 
and the data presented, combined with the marketing history, are 
considered sufficient to allow a decision on the acceptability of the 
methodology. 

4.2.1 Reliability 

4.2.2 Deficiencies No 
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The following Reference(s) are provided under a letter of access from the -

••••••••••••I and may be found in the original documentation pertaining 

to that submission. Access is granted to both the original reference and all summaiy 

documents in the dossiers on 

by Letter of Access dated 1 April 2006 (Included in Appendix 5 of this 

submission). 

AUTHOR(S) YEAR TITLE SOURCE (WHERE DIFFERENT FOR COMPANY) TNG TNG 
COMPANY, REPORT NO. SECTION # 

- 1994 Method 8005. NIOSH Manual of Analytical Methods, Fourth 4,2d 1 
Edition, 8/15/94; Not GLP; Published 

··- ·········- ········- ·····- ········- ·········- ·········- ...... 1994 - ·······- ········- ········- ········- ········- ·······- ·······- ········- ········- ········- ········- ·····- ········- ········- ········- ········- ········- ·······- . ... ········- ········- ········- · 2 -- Method 8310. NIOSH Manual of Analytical Methods, Fourth 4,2d 
Edition, 8/15/94; Not GLP; Published 
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Section A4 (4.1-4.3) 

Annex Point IIA4.1/4.2 & 
IIIA-IV.1 

1.1 Reference 

1.2 Data protection 

1.2.1 Data owner 

1.2.2 Companies with a 
letter of access 

1.2.3 Criteria for data 
protection 

2.1 

2.2 

2.3 

3.1 Prelimina1-y 
treatment 

3.1.l Enrichment 

3.1.2 Cleanup 

3.2 Detection 

Analytical Methods for Detection and Identification 
A4.3 Analytical method for the determination of- in fresh 
fish tissue (Inductively Coupled Plasma-Atomic Emission 
Spectromett-y) 

1 REFERENCE 

··············-199l;USEPA 
Method 200.11 , Revision 2.1. Detennination of Metals in Fish Tissue 
by Inductively Coupled Plasma-Atomic Emission Spectrometry. 
EPA/600/4-91-010, pp 177-209; Not GLP; Published -
2 

3 MATERIALS AND METHODS 

A 1 to 2 g sample of fish tissue is taken from a fresh (not previously 
frozen) fish and transfeITed to a preweighed, labeled polysulfone Oak 
Ridge type centrifuge tube. The tissue is dissociated using 
tetramethylallllllonium hydroxide, low heat and vortex mixing. 

The follov.ring day, the metals in the resulting colloidal suspension are 
acid solubilized with nitric acid and heat, and then diluted with 
deionized, distilled water to a. weight volume ratio equal to 1 g fish 
tissue per 10 mL of solution. 

3.2.1 Separation method The diluted sample is vortex inixed, centrifuged and finally the acidified 
aqueous solution is analyzed. 

3.2.2 Detector Analysis is by direct aspiration ba.ckgrom1d coITected ICP atomic 
emission spectrometiy. 

Official 
use ouly 

x 

3.2.3 Standard(s) Characteristic atomic-line emission spectra. are produced by a. radio- X 

3.2.4 Inte1fering 
substance( s) 

frequency ICP. The spectra are dispersed by a grating spectrometer and 
the intensities of the lines a.re monitored by photomultiplier tubes. The 
photocmrents from the photomultiplier tubes are processed and 
conti·olled by a computer system. 

Background coITection is required to compensate for the variable 
background contribution of fish matrix (precipitate, floa.table solids, 
dissolved solids) and reagents C ) to the 
analyte detennination. 



Section A4 (4.1-4.3) 

Annex Point IIA4.1/4.2 & 
IIIA-IV.1 

3.3 Linearity 

3.3.1 Calibration range 

3.3.2 Number of 
measurements 

3.3.3 Linearity 

3.4 Specificity: 
interfering 
substances 

3.5 Recovery rates at 
differ ent levels 

3.5.1 Relative standard 
deviation 

3.6 Limit of 
determination 

3. 7 Precision 

3.7.l Repeatability 

3. 7 .2 Independent 
laborato1y 
validation 

Analytical Methods for Detection and Identification 
A4.3 Analytical method for the determination of- in fresh 
fish tissue (Inductively Coupled Plasma-Atomic Emission 
Spectromett-y) 

x 
1-25 µg/mL X 

Periodical X 

Analysed values should be v.rithin an interval of95% to 105% of the X 
expected value or the instrument should be recalibrated. 

Specific for - at 324.754 nm 

Location for Backgrom1d Correction: - 0.061 nm 

Background coITection is required to compensate for the variable 
background contribution of fish matrix (precipitate, floatable solids, 
dissolved solids) and reagents ) to the 
analyte detennination. 

Mean recove1y from salmon fillet at a concentration of3.2 µg - wet X 
tissue sample was 100%. 

3.8% (n = 4) 

Method Detection Limit: 0.05 µg - wet tissue 

(detennined in Laboratory Reagent Blank matrix because of 
background concentrations in fish tissue) 

Precision and Recove1y of Data Laboratory Fortified Blank 

Concentration, ~tg/g 

Analyte 
Cu 

Theo 
Value 
2.50 

Analysis Std 
Mean (1) Dev RSD 

2.57 0 .07 2.7% 
(1) data from seven replicate determinations 

Percent 
Recovered 

103% 

The precision and recovery data presented in this method are single 
independent laboratory verification data. 

x 
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Analytical Methods for Detection and Identification 
A4.3 Analytical method for the determination of- in fresh 
fish tissue (Inductively Coupled Plasma-Atomic Emission 
Spectromett-y) 

4 APPLICANT'S SUMMARY AND CONCLUSION 

Give a short description and discussion of the method (all analytical 
methods should be summa/'ized in tabularform in the hazard and effects 
assessment document (see sample table there) 

This US EPA method is an inductively coupled plasma (ICP)-atomic 
emission spectrometric procedme for use in determination of natmally 
occuning and accUlllulated metals in the edible tissue portion (fillet) of 
fish. 

A 1 to 2 g sample of fish tissue is taken from a fresh (not previously 
frozen) fish and transferred to a preweighed, labeled polysulfone Oak 
Ridge type centrifuge tube. The tissue is dissociated using 
••••••••••••• low heat and vortex mixing. The 
following day, the metals in the resulting colloidal suspension are acid 
solubilized with nitric acid and heat, and then diluted with deionized, 
distilled water to a weight volume ratio equal to 1 g fish tissue per 10 
mL of solution. The diluted sample is vortex mixed, centrifuged and 
finally the acidified aqueous solution is analyzed. Analysis is by direct 
aspiration backgrotu1d corrected ICP atomic emission spectrometry. 

Background correction is required to compensate for the variable 
background contribution of fish matrix (precipitate, floatable solids, 
dissolved solids) and reagents ) to the 
analyte detennination. Mean recove1y from salmon fillet at a 
concentration of3.2 ~tg - wet tissue sample was 100% (RSD 3.8%, 
n = 4). Method Detection Limit: 0.05 µg - wet tissue (determined 
in Laborato1y Reagent Blank matrix because ofbackgrotu1d 
concentrations in fish tissue) . 

This US EPA standard analytical method is fit for ptupose 
(detennination of- in edible fish tissue). 

I 

None in the context of the method's requirement for specific laborato1y X 
and instrnment validation associated with a fo1mal quality control 
program consisting of an initial demonstration of laborato1y capability 
and the analysis of reagent blanks, fo1tified blanks and samples as a 
continuing check on perfo1mance. 
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Section AS 

Subsection 
(Annex Point) 

5.1 

5.2 

Function 
(IIA5.1) 

Organism(s) to be 
controlled and 
produc.ts, organisms 
01· objects to be 
protected 
(IIA5.2) 

5.2.1 Organism(s) to be 
controlled 
(IIA5.2) 

5.2.2 Products, organisms 
01· objects to be 
protected 
(IIA5.2) 

5.3 Effects on target 
organisms, and 
likely concentration 
at which the active 

Effectiveness against target organisms and intended 
uses 

is used in the control of fouling organisms in marine 
and freshwater environments. 

- is used on vessels which potentially cover large geographical 
ranges, therefore they are potentially exposed to multiple marine 
biotypes. The number of fouling organisms to which a vessel may be 
exposed is therefore large; there are over 4000 fouling species. 
Typical organisms are presented in Section 5. 2 .1 , but this list is 
indicative, not restrictive. 

Official 
use only 

Biofouling organisms as either "rnicro-organisms" or Xl 
"macro-organisms". Micro-organisms are bacterial slimes/films 
consisting of organisms invisible to the naked eye. Macro-organisms 
are visible to the naked eye, and include hard-bodied organisms such 
as polychaete wonns, barnacles, mussels, oysters and bryozoans 
(moss-like animals), and soft-bodied organisms such as hydroids 
(e.g., sea anemones), sponges and sea squirts. 

Typical species of fouling organism include: 

Species 

Molluscs-bivalves 

Hiatella artica 
Pema canaliculus 
Chlamys gemmulata 
Modiolarca impacta 
Xenostrobus pulex 
Myutilus edulis 

Molluscs-gastropods 

Maoricy1pta costata 

Ascideans 

Clona intestina/;s 
Cnemidocmpa bicornuata 
Microcosmus kura 
Compom1d ascidean 

Polychaete worms 

Galeolaria hysMx 
Large Sabellid 

Soro lid 

Coelenterate-hydroid 
Amphishetia bispinosa 

B1-yozoa 

Hard encrnsting 
Bugula type 

Porifera-sponges 

Common name 

Green shelled mussel 
Fan scallop 
Nestlir1g mussel 
Small black mussel 
(Common) Blue mussel 

Rubber slipper shell 

White sea squirt 
Orange Sea Squirt 
Brov.'11 sea squirt 
Colonial sea squirts 

Orange tube worm 
Soft tube wonn 

- is used for the protection against fouling of both mobile 
(including but not limited to marine and freshwater vessels) and 
stationary (including but not lirnited to buoys, aquaculture nets, 
immersed structures) objects. 

When - from metallic •••••••••••••• 
- leach~gen present the predominant 
form of the----· This ion acts to retard 
biofoulir1g via two mechanisms; (1) tlie ion retards organism's vital 
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substance will be 
used (IIA5.3) 

5.3.1 Effe.cts on target 
organisms 
(IIA5.3) 

5.3.2 Likely concentra­
tions at which the 
A.S. will be used 
(IIA5.3) 

PT21 

Effectiveness against target organisms and intended 
uses 

processes by inactivating enzymes, and (2) the ion acts more directly 
by precipitating cytoplasmic proteins as metallic proteinates. At the 
hull of the vessel the is concentrated and is bioavailable 
overwhelming the natural biological processes of the organisms that 
under nonnal conditions can utilize the - as a micronutrient or 
expel excess - The cupric ion quickly complexes to inorganic 
and organic matter and becomes more dilute as it passes away from 
the vessel hull and therefore organisms can exist in close proximity to 
the ship such as on pilings of piers and docks (see diagram below). 
Therefore, independent from the soUl'ce of the - (whether it is 

,===,~~~~~~~~~~~~~~~~· it is the I that is the actual active substance in antifouling paint 
products. 

The kinetics of- complexation with dissolved organic matter 
has been studies by Lin et al., 1994 [A7. l .4(2)]. They observed the 
reaction kinetics of- and dissolved organic matter (DOM) using a 
stopped-flow flolll'escence techinique. Reference fulvic acid and 
water soluble soil organic inatter was used as model DOM. 
Experimental conditions of pH 6, 5 x 10-

5 
M - · and 5 mg C/L of 

DOM were used. Both organic ligands reacted rapidly with -
with reaction half-lives in the millisecond range. This indicates that 
the - produced at the microlayer will rapidly be complexed to 
organic matter present in natlll'al waters and its toxic potential 
reduced significantly. 

Document IIIA Section 7 presents a significant amotmt of data which 
shows that - has the capability of controlling fouling organisms at 
achievable concentrations. These organisms include macroalgae 
(Fucus vesiculosis), microalgae (Skeletonema costatum), hard-shelled 
clams (Mytilus edulis ), Sea lll'chins (Paracentrotus lividus). 
Tabulated information are provided in Table A5.3. 

The concentration of- in antifouling paints is dictated by 
several factors, such as: 

)> Geographical range of the vessel 

)> Intended frequency of renewal 

X2 

X3 
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5.4 Mode of action 
(including time 
delay) 
(IIA5.4) 

5.4.1 Mode of action 

Effectiveness against target organisms and intended 
uses 

> Leaching rate of- from the paint in use 

> Co-biocides included in the paint 

~ Salt form of the -

Therefore it is considered inappropriate to provide limiting 
infonnation on concentrntions in paint. Typical concentrations range 
from 10 to 70% as - X4 

General 

Non-specific binding of metals to an organism results in toxicity due 
to 

1) blocking of the essential biological functional groups of 
biomolecules, 

2) displacing essential metal ions in biomolecules, and 

3) modifying the active confo1mation of biomolecules (Ochiai, 
1977) . 

For - there is also the possibility that this element tmdergoes 
redox cycling within the cell, resulting in the production of reactive 
oxygen radicals and leading to tissue damage and molecule 
dysfunction 1995). 

The gill (waterborne exposure) and the gut tissue (dietary exposure) 
are commonly considered to be the primaiy target for metal uptake 
and/or toxicity 2002a) . The gill is the tissue that is 
responsible for oxygen uptake and regulation of major ion balances 
( , and is also the main route of 
waterbome metal uptake and toxicity. This multi-fi.mctional organ 
serves many purposes such as respiration, nitrogenous waste 
excretion, acid-base balance and osmoregulation. It has also been 
demonstrated that the gill serves a role in trace element absorption 
( 1988; 2002). Gill-like structures also 
occur in freshwater invertebrates and there is growing evidence that 
these structures have similar functions 1983; ••••I 
••• 1997; 2002a) . - interacts with the gill 
cells at three different levels: 

1) the metal reacts with biomolecules on the apical membrane of 
epithelial tissue, causing tissue damage and/or inhibition of transpo1t 
channels, 

2) the metal enters the epithelial tissue and reacts with transport 
channels on the basolateral membrane, and 

3) the metal enters the extracellular fluids (blood or haemolymfe) 
from where it is distributed into other tissues . 

Acute toxicity in fish and invertebrates 

The main target of acute (short-te1m) metal toxicity appears to be the 
ion-regulation mechanisms, with the key target the disturbance of the 
sodium homeostasis and, to a lesser extent, the chloride absorption 
and nitrogenous waste excretion 2002). -
induced disturbance of sodium balance was first demonstrated in 
Daphnia magna, 1948). Later findings of reduced 
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uses 

plasma osmolarity, Cl and Na concentrations in various freshwater 
fish exposed to - confumed that this metal is an osmoregulatory 
toxicant 1970; 1982) . 

The disturbance of the sodium homeostasis at low -
concentrations is related to a reduction ofbranchial sodium uptake, 
whereas an increased sodium efflux is observed at higher -
levels. This efflux is related to an increased permeability of the 
branchial epithelium due to the displacement of calcium by - in 
the tight junctions 1985) . 

First, - appears to inhibit the basolateral Na+/K+ ATPase (e.g . 
•••••••• 1987), related to increased -
concentration in the gill tissue 1998; 2000) 
and invoked by interference of Mg binding to this enzyme 
1998) . Secondly, inhibition of sodium channels and sodium-proton 
exchangers at the apical side has been repo1ted to be targets for 
- toxicity , 2002). In addition, it has been 
suggested that - may inhibit carbonic anhydrase and as such 
deplete the proton substrate for the sodium-proton exchanger C.-
- 1999; 2002a) . Finally, although the exact 
mechanisms of chloride uptake inhibition are not as well understood, 
decreases of sodium levels upon - exposure are often 

accompanied with a decrease in chloride levels ~~~~~---
•••• 1985; 1993). According to 
• (2002a), given the fact that sodiun1 and chloride uptake are linked 
by carbonic anhydrase, this may point to this enzyme also being a 
likely target for - toxicity. 

The net loss of sodium (and chloride) creates an osmotic imbalance 
between plasma and tissues. Via a complex cascade of events, this 
eventually leads to cardiovascular collapse resulting in death 

·····-1998; 2002a). 

The above figure is a schematic representation of a general model of 
acid-base, sodium, chloride and ammonia transport across the gill 
epithelium of freshwater organisms and the transpo1i channels 
involved (after 2002a) . 

Chronic toxicity to fish and invertebrates 
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5.4.2 Time delay 

5.5 F ield of use 
envisaged 
(IIA5.5) 

MG04: Other 
biocidal products 

Ftuiher specification 

5.6 Use1· 
(IIA5.6) 

Effectiveness against target organisms and intended 
uses 

It is still tu1clear how ionoregulatory disturbance affects organisms in 
long-tenn exposures. (2002b) indicate that in chronic 
exposures, one should also take into account that organisms may 
exhibit acclimation effects. To our knowledge, no studies have been 
pe1fonned investigating the possible effect of ionoregulato1y 
malfunctioning on reproductive success. It has been suggested that a 
decrease of whole body Na+ concentrations in D. ma.gna. chronically 
exposed to silver may have been responsible for the observed 
decreased reproduction 2002) . Although high 
sodium losses may indeed result in an overall decreased fitness of the 
organism and in an enhanced energy requirement for maintenance 
purposes, there is no evidence that this is the only mechanism 
causing reduced reproductive success in chronic exposures. 

Finally, the effects oflong term exposures are always the 
combination of uptake via the water and via the food. The 
mechanisms related to dietaiy metal exposure, however, are cull'ently 
insufficiently been studied 2003) . 

••• toxicity to unicellular algae 

It is commonly accepted that mechanisms of metal toxicity in algae 
are very different from those observed in fish and inve1t ebrates. This 
seems logical, as the border between the intra- and extra-cellular 
envirollillent in algae is not a gill but is generally composed of a 
polymeric cell wall and a plasma-membrane. A number of­
toxicity mechanisms to algae have been reviewed by ••••I 
- (2000) . At the cell-membrane, - may cause changes in 
membrane potential and permeability or may compete with essential 
metals for binding and uptake ( 1983; -
• 1996; 2001). Interactions between - and 
manganese and have been reported c••••• •••I 1983; 1981). Following transport into 
the cytoplasm, - can inhibit enzymes such as esterase and 13-
galactosidase 1996; 2001) and 
cause changes in intra.cellular pH 1996). - is also 
repo1ted to affe.ct organelles such as chloroplasts and mitochondria . 
•••• (1994) reported structmal alterations to thylakoid 
membranes of Chlorella species and inl1ibition of photosynthesis. • 
- (1996) repo1ted a disrupted mitochondrial electron transpo1t 
upon - exposme. Finally, - inhibits algal growth due to 
the dismption of the glutathione metabolism: lmrelated oxidation of 
oxidize thiol groups on enzymes or free thiols such as glutathione, 
results in a decrease of the reduced/oxidized glutathione ratio and 
subsequent inhibition of cell division ( 1987). 

The system of delive1y of- as described in Section 5.3 indicates 
that effects are essentially instantaneous at the point of release, and 
no time delay is expected. 

Product type PT2 l 

None 
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Industrial 

Professional 

Non-Professional 

General public. 

5.7 Information on the 
occurrence or 
possible occurrence 
of the development 
of resistance and 
apprnpriat.e 
management 
strategies 
(IIA5.7) 

5.7.1 Development of 
resistance 

5.7.2 M anagement 
strategies 

5.8 Likely tonnage to be 
placed on the 
market per year 
(IIA5.8) 

Effectiveness against target organisms and intended 
uses 

Industrial exposure is not applicable for anti-fouling paints (TNsG, 
Human Exposure to Biocidal Products - worked example for 
antifouling use, part 3, p59) 

Exposure can occur to professional users during application of paints 
in professional shipyards. Typically, exposure is restricted through 
the use of PPE as required, and the exposure has been modelled in 
relevant Document IIBs according to the models laid out in the 
Technical Notes for Guidance on the Human Exposure to Biocidal 
Products. 

Exposure can occur to non-professional users during application of 
paints. Typically, exposure is restricted through the use of PPE as 
required, and the exposure has been modelled in relevant Document 
IIBs according to the models laid out in the Technical Notes for 
Guidance on the Human Exposure to Biocidal Products. 

Indirect exposure to - in paint is unlikely to occw-. However, 
there is the potential for limited exposure to a passer-by in an 
amateur shipyard touching wet paint on the surface of a vessel This 
exposure has been modelled in relevant Document IIBs according to 
the models laid out in the Teclmical Notes for Guidance on the 
Human Exposure to Biocidal Products. 

There are no data to indicate organisms are developing resistance to 
the use of- in anti-fouling use. Historically, - has been 
used for in excess of three centuries, and still exhibits efficacy, 
indicating resistance is not likely to be of concern. 

None required 

Tonnage data are considered to be company confidential infonnation, 
and ru·e specified in the Confidential Section. 

XS 
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