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Section A2 Identity of Warfarin
Annex Point TTA2
Official
use only
2.6 Method of Confidential information, please refer to Appendix I, Confidential data.
manufacture of
the active
substance
(I1A2.6)
2.7 Specification of  For detailed information on the purity specification of the active

2.8

2.9

the purity of the
active substance,
as appropriate
(ITA2.7)

Identity of
impurities and
additives, as
appropriate
(ITA2.8)

The origin of the
natural active
substance or the
precursor(s) of
the active
substance
(I1A2.9)

substance please refer to the 5 batch analyses for Warfarin and Sodium
Warfarin in Appendix I, Confidential data.

For verification of the racemic nature of the molecule Warfarin, please
refer to the following report:

A2.7/01:

-2001) Investigation of the optical activity of Warfarin by
circular dichroism spectroscopy.
22 October, 2001 (unpublished)

For details on the nature of Coumadin (the commercial name of the
pharmaceutical grade of Sodium Warfarin), please refer to the following
document:

A2.7/02:
(2001) Documentation on Coumadin._
January 2001, 19 pp.
Confidential information, please refer to Appendix I to Document ITI-A,
Confidential data.

Not applicable, since the active substance 1s synthesised from industrial
chemicals.
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Section A2.10
Annex Point 11A2.10

Exposure data in conformity with Anmex VIIA to Council
Directive 92/32/EEC (OJ No L, 05.06.1992, p. 1) amending
Council Directive 67/S48/EEC

Subsection

2.10.1 Human
exposure
towards active
substance

2.10.1.1 Production
2.10.1.2 Intended use(s)

2.10.2 Environmental
exposure
towards active
substance

2.10.2.1 Production

(1) Releases into
water

(1) Releases
nto air

(111) Waste
disposal

2.10.2.2 Intended use(s)

Affected
compartments:

Water
Sediment
Air

Soil

Predicted

concentration
in the affected
compartments

Water
Sediment
Air

Soil

See separate standard format (A2.10.1)

Human exposure during use is considered to be product-related. Thus,
exposure estimates are provided in Document I11-B, Section 6.6 (Information
related to the exposure of the biocidal product).

No data available

No data available

No data available

PT 14 (Rodenticides), pest control in open areas, in and around buildings,

sewage systems, and landfill sites.

Mackay model:
Reference A2.10.2/01:

February 12, 2004 (unpublished).
99.5 %

982 % 107 %

1.08 x 107% %

0.442 %

Predicted environmental concentrations are provided at Document II-B level.

See Document 11-B
See Document 11-B
See Document 11-B
See Document T1-B

2004) Estimation of distribution in the environment of Warfarin.

Official
use only
























Section A.2.10

Information about occupational exposure towards the active substance -7-

Company Name

Name of A.S. Month/Year

2.10.1.2.1.4 Exposure

2.10.1.2.1.4.1 Task

210.1.2.1.4.1.1
Inhalation exposure

Description of method

Frequency of task(s)
Duration of task(s)
Form during handling
Year(s) of measurement
Number of measurements
Type of measurements
Exposure concentration
Typical case

Reasonable worst case

Remarks

2.10.1.2.1.4.1.2
Dermal exposure

Description of method
Frequency of task(s)
Duration of task(s)

Form during handling

Tasks are described in the workplace desceription (2.10.1.2.1.3
above).

Note: If more than one lask is indicated fill in the fields of inhalation
and dermal exposure for each task. Please use the field below
“Further Task?” (end of 2.10.1.2.1.4.2) which support your fill in
procedure,

no data available

no data available

no data available
no data available
solid

no data available
no data available
no data available

no data available
no data available
no data available

Personal inhalation exposure measurements are not available for this
site, but for another one formulating a similar produect, but with lower
Warfarin content (0.05%):

A2.10.1/03 :_(2004) Report on warfarin-exposure
assessments carried out between 1988 and 1993

Report dated February 2, 2004

(unpublished).

A2.10.1/04; 2004) Inhalation exposure toWarfarin during

February
11, 2004 (unpublished).

no data available

no data available
no data available
no data available

no data available

BAUA - ExpoData-A2.dot / Vers. 01 10.10.03
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Section A3 Physical and Chemical Properties of Warfarin
Subsection Method Purity/ Results Remarks/ GLP Reliability Reference Official
(Annex Point) Specilication Justification (Y/N) ;fg
3.1  Meking point,
boiling point,
relative density
(ITA3.1)
3.1.1  Melting point ~ OECD 102 and EC Batch no. Melting temperature: 165°C Yes 1 A3.1.1/01:
Al (c_hfferentlgl 522_00.895, (438 K) -(1 998)
scanning calorimetry) purity: ) . -
Comment: the melting process Determination of the
100.39 % :
started at a lower temperature melting temperature of
of 159°C (432 K) Warfarin technical.
September 1998
(unpublished)
Melting point 161-162°C Not 7 A3.1.1/02:

applicable

3.1.2 Boiling point Justification for non-submission:

The boiling point of Warfarin was calculated to 494 °C (reference 3.1.2/01), which will be above the observation
limit of 360 °C. Furthermore the decomposition or a reaction of Warfarin was observed at and above 290°C in a
DSC study for the determination of the melting point (reference 3.1.1/01). This leads to the conclusion that the

conduct of a study for the determination of the boiling point is not appropriate.

Agrochemicals Handbook,
11" Ed.




Warfarin Task Force Warfarin 4-Mar-04
EBRC Consulting GmbH Page 2 of 20
Section A3 Physical and Chemical Properties of Warfarin
Subsection Method Purity/ Results Remarks/ GLP Reliability Reference Official
(Annex Point) Specilication Justification (Y/N) ;fg
Guideline: not stated  Batch no. No boiling point was observed  The result 1s Yes Cross-reference:
Differential scanning 522_00.895, inaDSC run under adopted from the A3.1.1/01
lorimet 5C purity: atmospheric pressure up to a study on the
malerimelry (DSC) 100.39 % temperature of 312 °C (585 °K) melting point
Instead, an exothermic effect  (A3.1.1/01).
above 290 °C was assumed to  Since DSC isa
be caused by decomposition or  valid method for
reaction. determination of
a boiling point,
compliance to
OECD 103 and
EC method A.2
is given.
QSAR model Not applicable Estimated boiling point: Not A3.1.2/01:
galcula‘uop using 494 37 °C (1011.96 “K) applicable -(200 4) Model
MpBpWin Program . o .
calculation of boiling point
for Warfarin.
(unpublished)
313 Bulkdensity/ OECD 109 and EC Batch no. Density at 20°C = 1.35 g/om™ Yes A3.1.3/01:
: . 20 _
relative density A3 ;2131%(3895, D, =135 -(1 998)
100,39 % Determination of the

density of Warlarin

1998 (unpublished)
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Section A3 Physical and Chemical Properties of Warfarin
Subsection Method Purity/ Results Remarks/ GLP Reliability Reference Official
(Annex Point) Specilication Justification (Y/N) ;fg
3.2 Vapour pressure OECD 104 and EC The vapour pressure was Yes 1 A3.2/01:
(ITA3.2) A4 extrapolated from a -
measurement with Warfarin F[()“?Ol). f
and was determined to be o f?]ieailg _oure :;mssﬂlraé ton
p(20°C) <3 x 107 hPa. '
(unpublished)
QSAR model The vapour pressure was Not 1 A3.2/02:
calculation calculated to a value of applicable _
—10 i (1999) Model
4.6 107" Paat 20°C. calculation of the vapour
ressure of Warfarin.
Apnl
20, 1999 (unpublished)
9% 10* mbar at 21.5 °C. Not 2 Cross-reference:
i A3.1.1/02 Agrochemicals
Handbook, 11" Ed.
321 Hemry'sLaw  QSAR model H=2x107"Pa x m*/mol Not 1 A3.2.1/01:
Constant calculation S applicable _
(ITA3.2) at 20 °C (1998)'1540(161
(unpublished)
3.3 Appearance
(IIA3.3)
3.3.1  Physical state solid, powder
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Section A3 Physical and Chemical Properties of Warfarin
Subsection Method Purity/ Results Remarks/ GLP Reliability Reference Official
(Annex Point) Specilication Justification (Y/N) ;fg
332 Colour White
333 Odour odourless, tasteless
3.4  Absorption Batch no: Yes 1 A3.4/01:
spectra 10124, purity:
(T[A3.4) e G - 001) Uvivis
Absorption Spectrum,
Infrared Absorption-

Spectrum; H-NMR
Spectrum and Mass
Spectrum of Warfarin.

|August 12, 2001

(unpublished)

UV/VIS OECD 101 Please refer to Figure A3-1to

Figure A3-2 and Table A3-1to

Table A3-2.
IR Please refer to Figure A3-3 and

Table A3-3.
NMR Please refer to Figure A3-4 to

Figure A3-5 and Table A3-4.
MS Please refer to Figure A3-6 and

Figure A3-7.
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Section A3 Physical and Chemical Properties of Warfarin
Subsection Method Purity/ Results Remarks/ GLP Reliability Reference Official
(Annex Point) Specilication Justification (Y/N) ;fg
3.5  Solubility in OECD 105 and EC Batch no. 659¢g/l  [8°C,atpH=9.06] Comment: the Yes A3.5/01:
water Ab 52200895, 264 mg/l [8°C,atpH=7.42] testsolutions 1998) Wat
(ILA3.5) purity: 29mg/l  [8°C,atpH=4.07] neededto be - ( ) atet
100.39% biifferad sith solubility of Warfarin.
' ' 66.13 g/l [20°C, at pH=9.14| ————
267 mg/l [20°C, at pH=7.12] ———
49mg/l [20°C, at pI1=4.07] -
alkaline pH to ber 10, 1998
69.44 g/l [30°C, at pH=8.86] avoid drifting of n ublis‘]’l‘;zr)“ o
285mg/l [30°C, at pH=6.89] the pH. P
7.3mg/l  [30°C, at pH=4.05]
17 mg/l (20°C) Cross-reference:
A3.1.1/02 Agrochemicals
Handbook, 111 Ed.
3.6 Dissociation OECD guideline 112 Batch no. pK,=5.19 (20°C) Yes A3.6/01:
constant 10124, purity: oL
O 98 0% -(2003) Tonisation

Constant of Warfarin in
Water.

February 24, 2003
(unpublished)
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Section A3 Physical and Chemical Properties of Warfarin
Subsection Method Purity/ Results Remarks/ GLP Reliability Reference Official
(Annex Point) Specilication Justification (Y/N) ;fg
3.7  Solubility in In adaptation of Batch no. Please refer to Table A3-5. Yes 1 A3.7/01:
organic solvents, OECD 105 and EC 52200895, .
including the A6 ity HUQ%) Solubility
effect of 100.39 % of Warfarin in organic
solvents.
temperature on
solubility
(I11A3.1)
November 11, 1998
(unpublished)
Please refer to Table A3-5. Not % Cross-reference:
applicable A3.1.1/02 Agrochemicals
Handbook, 11" Ed.
3.8  Stability in Not relevant, only required if ~ waiver
organic solvents organic solvents are included in
used in b.p. and the biocidal product.
identity of
relevant
breakdown
products

(IITA3.2)
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Section A3 Physical and Chemical Properties of Warfarin
Subsection Method Purity/ Results Remarks/ GLP Reliability Reference Official
(Annex Point) Specilication Justification (Y/N) ;fg
3.9  Partition OECD 107 and EC Batch no.: log P, (calculated): Yes 1 A3.9/01:
coltceny MO 2o
(TIA3.6) 99 44 '% 0.7(pHT) (2001) Determination of the
’ ' 0.6 (pH 9). Partition Coefficient (n-
Octanol/Water) of Warfarin
technical by High
Performance Liquid
Chromatograph
2001 (unpublished)
OECD 117, EC A8 Warfarin, log Pow = 2.82 (21 °C) (non- No % A3.9/02:
hotomerts analysis  aqous e Opong Mensah K, Woller
P 10 andly d The measured absorbance of TW, Obaseki AQ, Porter
of Warfarin in an acetone

Warfarin in the octanol phase
as a function of pH 1s presented
in Figure A3-8 (the model
fitted to equation (8A),
ky=0.258 and k,=6.375%107).

octanol phase which

was previously

equilibrated with

aqueous solutions

buffered at various pH

values. The partitioning of anionic
Warfarin into lipophilic media
may be regarded as negligible,
since in this investigation it was
verified that no measurable
partitioning of the ionised form
into octanol phase was
observed.

WR (1984) Chemical and
statistical considerations in
the determination of
partition coefficients of
weakly ionisable drugs and
poisons. J. Pharm. Biomed.
Anal. 2, 381-394
(published)
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Section A3 Physical and Chemical Properties of Warfarin
Subsection Method Purity/ Results Remarks/ GLP Reliability Reference Official
(Annex Point) Specilication Justification (Y/N) ;fg
3.11 Flammability,  EC method A.10 Batch no. Under the conditions of the Yes 1 A3.11/01:
including auto- 52200895, test, Warfarm could not be
flammability purity: ignited. Thus, Warfarin techn. %&Lﬂ?ﬁg Fthe
and identity of 100.39 % is not ,.flammable™ according to F Warfari
combustion the criteria of the test AERARIEEEN
products method/directive.
(I1A3.8)
1998 (unpublished)
EC method A.16 Batch no. No endothermic or exothermic Yes 1 A3.11/02:
52200895, reaction was observed up to a \
purity: test temperature of 400 °C. Dt-(‘}998) fih
100.39 % Thus, Warfarin techn. isnot ‘13 f_rmmalgc_pn O't' ¢
“self-ignitable” according to Z‘ anve f’e -1gfn\;f101} .
the criteria of the test temhli‘ffalure i
method/directive. —
1998 (unpublished).
3.12 Flash-point Not applicable. The waiver

(I1A3.9)

performance of this test is not
required, since Warfarin is a
solid (melting point > 40 °C).
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Section A3 Physical and Chemical Properties of Warfarin
Subsection Method Purity/ Results Remarks/ GLP Reliability Reference Official
(Annex Point) Specilication Justification (Y/N) ;fg
3.13 Surface tension OECD 115 and EC Batch no. not surface active: Yes 1 A3.13/01:
(As.10) B A Sii(ES_SQS’ the surface tension of an -(1998)
IiOO 39 % aqueous solution of Warfarin Determination of the
' technical at a 90 % saturated surface tension of an
concentration was 72.8 mN/m aqueous solution of
(20 °C). For comparative Warfarin technical.
purposes, the surface tension of
double-distilled water was
determined at 73.9 mN/m. September 1998
(unpublished)
3.14 Viscosity No data are submitted, since waiver
(-) Warfarin is solid and not liquid

under atmospheric pressure and
room temperature
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Section A3 Physical and Chemical Properties of Warfarin
Subsection Method Purity/ Results Remarks/ GLP Reliability Reference Official
(Annex Point) Specilication Justification (Y/N) ;fg
3.15 Explosive ECA.14 The molecule Warfarin does Not 1 A3.15/01:

properties S not contain any structural applicable _

(ITA3.11) Dleseiahions: (AR groups known to be correlated (2004)

calculation using
CHETAH

(rev. 7.2), Chemical
Thermodynamic and
Energy Release
Evaluation, ASTM
Subcommittee E27.07
on Estimation
Methods, ASTM
DSslcC.

with a particular explosion
hazard. In addition,
thermodynamic calculations
(CHETAH) have shown that
the heat of decomposition and
the comparison to the heat of
combustion do not necessitate
explosivity to be expected.
Finally, the oxygen balance is
sufficiently negative not to
expect any inherent dangerous
properties in this context. In
conclusion, structural and
thermodynamic assessments
lead to the conclusion that
Wartarin must not be
considered to have explosive
properties.

Explosivity, Warfarin
technical.

January 13, 2004
(unpublished)




Warfarin Task Force Warfarin 4-Mar-04
EBRC Consulting GmbH Page 12 of 20

Section A3 Physical and Chemical Properties of Warfarin

Subsection Method Purity/ Results Remarks/ GLP Reliability Reference Official

{Annex Point) Specilication Justification (Y/N) ;lsl(;

3.16 Oxidizing ECA17 According to the chemical Not 1 A3.16/01:

properties Deviations: QSAR structure of Warfarin, it can be applicable _(200 4)

(ITA3.12) . . ruled out that the active = .
(tev. 7.2), Chemical exothf_:rmally Wl_t}_l combustible :
Thefm.o d;/namic and material. In ac_ldltlon, _
Fnergy Release thermodynamic calculations
Evaluation. ASTM (CHETAH)_ have shox_lvn that
Subcommi;tee E27 07 the composition of this
on Etimation ' moleculq does not even allow
Methods. ASTM combustion on its own, le_t
DS51C 2 alpne an exothermlg reaction
' with other combustible
material. Finally, the oxygen
balance is sufficiently negative
not to expect any inherent
dangerous properties in this
context. In conclusion,
structural and thermodynamic
assessments lead to the
conclusion that Warfarin must
not be considered to have
oxidising properties.

February 14, 2004
(unpublished)

3.17 Reactivity expert statement Warfarin is neither an acidic,
towards nor an alkaline substance. In
container addition, it does not have any
material oxidising properties. Based on
(ITA3.13) experience gained in more than

5 decades of normal handling
and use, there have been ne
reports of any reactivity
towards container materials.
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Figure A3-3:TR-Spectrum of Warfarin, range 4000-450 cm™',
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Table A3- 3:Characteristic resonance of the IR-spectrum.

Wave number Group bands Assignment
[em™]
3600 - 3300 Intermolecular hydrogen  OH stretching of intermolecular H bonds from Oxygen to
bonds aromatic protons
3000 -2800 Aliphatic C-H stretching
1681 Aliphatic C=0 stretching
1617, 1493, 1452 Aromatic All ring bonds stretching
1077 and 1030 Ring C-0-C stretching
1600 to 800 overlay of carboxylic C-H stretching,
ester C-C stretching,
C-O stretching
755 and 764 Aromatic aromatic C-H bend of the ortho-substituted benzene and the
mono-substituted benzene
701 Aromatic ring C-C bend

A leh

LI I L L Y L L Y I Y O Y L L O L I I B O |
12 " n Ll & 7 [ 5 4 3 2 1

Figure A3- 4: H-NMR-spectrum of Warfarin (500 MHz; TMS at 0.000ppm).
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Figure A3-5: IWoleou ar structure and proton position
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Figure A3-6: GC/MS-chromatogram of Warfarin with a retention time of 11.75 min.
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Figure A3 7: MS-spectrum of Warfarin, 11.75 min, 70eV.
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Table A3- 5:Solubility in Organic solvents.

Solvent

Solubility at 20°C

Data from reference A3.7/01 (GLP)

n-Heptane

Xylol
1,2-Dichloroethane
Methanol

Acetone

Ethyl acetate

Data from reference A3.7/02

Acetone
Benzol
Chloroform
Cyclohexane
Diethylether

Dioxane
Methanol

6.41 +£0.11 mg/l
780 + 20 mg/l
21.19+1.07 g/l
22.15+0.23 g/l
54.59 £ 0.94 ¢/
16,93 £0.13 g/l

65 g/l
only very slightly
56 ¢/l
only very slightly
only very slightly
100 g/I
moderately soluble

0.3+

k=]
n

dbsorpance o' 280 2 nm
=]
L

oo

Figure A3- 8: Absorbance of Warfarin in the octanol phase as a function of pH.
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Section A4.1 Analytical Methods for Detection and Identification
Annex Point ITA4.1 Technical product
Official
use only

1.1

123

21

2.2
23

323
324

33
33.1

332

Reference

Data protection
Data owner

Companies with
letter of access

Criteria for data
protection

Guideline study

GLP

Deviations

Preliminary
treatment

Detection

Separation method

Detector

Test substance

Reference
substance

Linearity

Calibration range

Number of
measurements

1 REFERENCE

A4.1/01:

-(2003) Validation of a confirmatory method for analysis of
Warfarin in Warfarin Technical srade material.

February 19,
2003 (unpublished)
Yes

Warfarin Task Force

Spiess Urania Chemicals GmbH, Hamburg, Germany;,
Killgerm Chemicals Ltd., Osset, UK;

Hentschke & Sawatzki KG, Neumtinster, Germany.
Vetyl Chemie GmbH, Illingen, Germany

Data on existing a.s submitted for the first time for entry into Annex I of
Directive 98/8/EEC.

2 GUIDELINES AND QUALITY ASSURANCE

Yes,
SANCO/3030/99 rev.4

Yes

None

3  MATERIALS AND METHODS

None

HPLC/MS-MS (reversed-phase column; mobile phase:
acetonitrile/water/formic acid (50:50:0.2))

LCQ Duo [on Trap System, electro spray interface (negative polarity),
monitored ions: m/z = 307 —= 161

Warfarin, batch no.: 010598A351, purity: 100%
Warfarin, batch no.: 10124, purity: 98.0%

The detector response was linear for standard solutions in the
concentration range of 25 to 200 ng/mL.

5 different concentrations
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Section A4.1
Annex Point I1A4.1

Analytical Methods for Detection and Identification
Technical product

333 Linearity

34 Specificity:
interfering
substances

3.5 Recovery rates at
different levels

3.5.1 Relative standard

deviation
3.0 Limit of
determination
3.7 Precision

371  Repeatability

3.72  Independent
laboratory
validation

4.1 Materials and
methods

4.2 Conclusion

421 Rehability
4.2.2  Deficiencies

y=400279 + 142592 x;
#=0.9916

y = the response in the chromatogram and
x = the concentration of the substance [ng/mL].

No interfering substances were observed.

The present study enables the specific determination of Warfarin. Due to
the combination of two MS steps, the negatively charged molecular 1on
at m/z = 307 and fragment 1on at m/z = 161 were detected after
chromatographic separation (retention ime = 5.1 min). A minimum of 3
ions as it 1s required by the SANCO 3030/99/rev.4 for identification and
quantification is not applicable to HPLC/MS-MS analysis.

Accuracy was determined by analysis of five subsets of technical
Warfarin of one batch with known amounts of pure a.s. on the total
amount of Warfarin. The recovery was 98.1 %.

RSD = 1.3 %.

Not stated,

only required for impurities.

The precision of the method was not determined according to
SANCO/3030/99 rev 4.

The repeatability of the method was determined by analysis of five
subsets of technical Warfarin in accordance with SANCO §25-00/rev 6.
RSD=13%,n=35

4 APPLICANT’S SUMMARY AND CONCLUSION

LC-MS/MS method for the determination of Warfarin in technical
Warfarin.

The results of hinearity, accuracy and specificity demonstrate that the
analytical method is adequate and suitable for the determination of
Warfarin in technical Warfarin, according to SANCO/3030/99 rev. 4.

2

The precision of the method was not strictly determined according to
SANCO/3030/99 rev.4. The acceptability of the relative standard
deviation was not assessed by application of the Horwitz equation as
recommended by SANCO/3030/99 rev 4.
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Section A4.1 Analytical Methods for Detection and Identification
Annex Point ITA4.1 Technical product

Supportive data

The following data were already submitted in the context of an application for inclusion of the active substance Warfarin in
Annex 1 of Directive 91/414/EEC. Since these data are not considered to represent key studies, they are cited below as
supportive data only:

Reference A4.1/02: 1995) Specification and routine tests for active
substances. March 14,

1995 (unpublished)

This collection of methods represents the quality control test performed on the product as manufactured. Tt
encompasses an HPLC assay for the content of Warfarin in the technical grade active ingredient, and a GC assay
for the impurity Benzalacetone:

(I) HLPC Assay for Warfarin content in technical grade active ingredient

A sample (ca. 40 grams) of techn. grade Warfarin is dissolved in 40 ml of 0.1 M sodium hydroxide solution. To
this, 25 ml of potassium dihydrogenphosphate, and the veolume is adjusted to 100 m1 with milli-Q water. To 5 ml
of this solution, 7.5 ml of a 0.2 M potassium phosphate buffer solution (pH=7.4) are added, and the volume 1s
adjusted to 25 ml with acetonitrile. Selutions of pure Warfarin prepared as above are used as external standards
(n=3). Analysis is by isocratic (methanol/water/acetic acid 62:38:1) reversed phase HPL.C on p-Bondapak C18
with UV detection (282 nm).

The analysis is linear over a range from 0-150% of the estimated value. Precision (n=15) analysis yielded a mean
value of 100.5%, with a repeatability of 0.91% and a reproducibility of 1.48%.

(IT) GC assay for the impurity Benzalacetone

An accurately weighed amount (2 grams) of techn. grade Warfarin is dissolved in 1M sodium hydroxide solution
(10ml). To this, 1 ml of internal standard solution (250mg/l acenaphthene) and 9 m| of methylene chloride are
added. After vigorous shaking and subsequent phase separation, the methylene chloride phase is filtered through
a pad of cotton gauze. Analysis is by GC/FID.

The method 1s linear for a range of 50-150 ppm of benzalacetone in the sample tested, with a precision of 1.55%
(RSD) (n=13). The detection limit for benzalacetone is given at 2 ppm.
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Section A4.1 Analytical Methods for Detection and Identification
Annex Point ITA4.1 Technical product

Supportive data

The following data were already submitted in the context of an application for inclusion of the active substance Warfarin in
Annex 1 of Directive 91/414/EEC. Since these data are not considered to represent key studies, they are cited below as
supportive data only:

Reference A4.1/03: 1999) Analysis of 5 batches of Warfarin technical products, and

of 2 batches of Warfarin Sodium salt technical products.

Tune 14,1999 (unpublished)

This GLP report describes the analysis of the Warfarin content in technical grade “Warfarin™ and “Warfarin
Sodium”, plus the analysis for the impurities listed in Appendix I point 4.1 (see file of confidential information,
section 12):

Warfarin:

A sample (ca. 50 mg) of Warfarin or Sodium Warfarin is accurately weighed, and then dissolved in a defined
volume of isooctane/methylene chloride/methanol/glacial acetic acid (70:24:3:3 v/v). Analysis is by isocratic
{mobile phase: heptane/methylene chloride/methanol/glacial acetic acid 89:8:1:2 v/v) reversed phase HPLC
{method: METWARF) with diode array detection at 306 nm (for Warfarin).

The validation characteristics are as follows:
Specificity: checked by injection of extracts from “blank” formulations, no interfering peaks

Linearity: detector response is linear between 15.6 and 156 ug/ml, corresponding to a range between 0.16
and 1.6 % Warfarin in tracking powder

Accuracy: checked by triplicate spiking of a “blank™ formulation at three different fortification levels
(0.02%, 0.04% and 0.08%)

Recovery: 98.5% for all three fortification levels; RSD: 1.5% (n=9)

Repeatability:  checked by 6 separate determinations of Warfarin content in samples,

mean value: 0.042 %; RSD: 2.79 % (n=06)

Impurities:

A sample (ca. 250 mg) of Warfarin or Sodium Warfarin is accurately weighed, and then dissolved in a defined
volume of acetonitrile/water (90:10 v/v). Analysis is by gradient (water/methanol, both with 0.025 85% H3PO,)

reversed phase HPLC (method: METIMPWE) with diode array detection at 290 nm. The detection limit for both
impurities 1s given at 0.1 g/kg
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Section A4.2 Analytical Methods for Detection and Identification in (a)
Annex Point TTA4.2 soil
Official
use
1 REFERENCE only
1.1 Reference A4.2/01:
2001) Residue analysis of Warfarin in soil — method validation.
August 15, 2001 (unpublished).
1.2 Data protection  Yes
1.2.1  Data owner Neudortf GmbH, Germany
1.22  Companies with  Spiess Uranmia Chemicals GmbH, Hamburg, Germany;
letter of access Killgerm Chemicals Ltd., Osset, UK;
Hentschke & Sawatzki KG, NeumUnster, Germany.
Vetyl Chemie GmbH, Tllingen, Germany
123 Criteriafor data ~ Data on existing a.s submitted for the first time for entry into Annex I of
protection Directive 98/8/EC.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study  Yes
SANCO/825/00/rev. 6
22 GLP Yes
23 Deviations None
3 MATERIALS AND METHODS
31 Preliminary
treatment
3.1.1 Enrichment Residues of Warfarin were extracted with acetonitrile/water/acetic acid
{(90:10:0.1) after addition of sodium chloride. After evaporation the
residues were reconstituted in HPLC mobile phase.
312 Cleanup No further clean up was performed, since LC-MS/MS was used for
quantification.
3.2 Detection
321  Separation method LC-MS/MS (reversed-phase column; mobile phase:
acetonitrile/water/acetic acid, gradient)
322  Detector LCQ Duo Ion Trap System, electro spray interface (negative polarity),
monitored ions: m/z = 308 — 161,
323  Standard(s) Warfarin, batch no. 60205, purity: 99.9%
Soil sample: pH 6.8, dry matter: 93%; total organic carbon: 10.5 g/kg dry
substance.
324 Interfering No interfering substances were observed.

substance(s)
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Section A4.2 Analytical Methods for Detection and Identification in
Annex Point ITA4.2 (a) soil

Supportive data

The following data were already submitted in the context of an application for inclusion of the active substance Warfarin in
Annex 1 of Directive 91/414/EEC. Since these data are not considered to represent key studies, they are cited below as
supportive data only:

Reference A4.2/02: -(1984): Analysis method for the determination of Warfarin in the
soil by means of TT7LC. (S <y 15, 195

Warfarin is determined using high performance liquid chromatography (HPLC) and UV detection. After the
nitial extraction of the soil sample by acetone and withdrawal of the acetone in a rotary evaporator (40°C), the
aqueous residue is acidified with 2 N hydrochloric acid to a pH of 2, and then extracted into chloroform. After
removal of the chloroform, the solute is taken up in 0.5 m| of methanol and subjected to HPL.C analysis

Cross-Reference IVA 7.2.2.4/01: -i 1999i Aerobic soil deiradation of WarfarinF

This method was developed and validated in connection with studies on aerobic soil degradation, soil photolysis
and adsorption/desorption, and in the last step intrinsically involved radio-detection, which is why a full
validation for a limit of detection is not reported. The extraction procedure involved acidification of the soil
samples, followed by chloroform/1 N HCI extraction, subsequent concentration of the extracts and reversed
phase gradient (water - acetonitrile - formic acid) radio-HPLC

Table 4.2-2: Validation data for analytical methods for the determination of residues of Warfarin in soil
Reference Matrix Fortification Recovery rate [%o] RSD n
(analyte) level [mg/kg] mean range [%6]
Kurth, H.-H. (1999) soil 0.5 =84 no data 2
5 =84 no data 2
soil 50 =84 no data 2

Kuhlmann (1984) soil n.d. n.d. 95— 98 n.d. n.d.
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Section A4.2 Analytical Methods for Detection and Identification in
Annex Point TTA4.2 (b) air
Olfficial
1 REFERENCE sy
1.1 Reference A4.2/03:
-(2002) Validation of an analytical method for the
determination of Warfarin from air or airborne Warfarin containing dust
Curattin Haftstreupuder) from air.
ebruary 01, 2002
(unpublished).
1.2 Data protection Yes
1.21  Data owner Warfarin Task Force
1.2.2  Companies with Spiess Urania Chemicals GmbH, Hamburg, Germany;
letter of access Killgerm Chemicals Ltd., Osset, UK,
Hentschke & Sawatzki KG, Neumtnster, Germany.
Vetyl Chemie GmblH, Tllingen, Germany
1.23  Criteria for data Data on existing a.s submitted for the first time for entry into Annex I of
protection Directive 98/8/EC.
2 GUIDELINES AND QUALITY ASSURANCE
21 Guideline study Yes
SANCO/825/00/rev. 6
22 GLP Yes
2.3 Deviations None
3 MATERIALS AND METHODS
31 Preliminary
treatment
311  Enrichment Talkum powder (blank-formulation) and Warfarin were spiked on the
front filter of the adsorbent tube, filled with Tenax as adsorbent material.
Air (humidity > 90%, temperature > 35°C) was drawn through the tube
for at least & h. Residues were extracted with acetone.
312  Cleanup No further clean up was performed, since LC-MS/MS was used for
quantification.
3.2 Detection
321  Separation method LC-MS/MS (reversed-phase column; mobile phase:
acetonitrile/water/acetic acid, gradient)
322  Detector LCQ Duo [on Trap System, electro spray interface (negative polarity),

monitored 1ons: m/z = 308 — > 161.
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Section A4.2 Analytical Methods for Detection and Identification in
Annex Point ITA4.2 (c) water
1 REFERENCE e only
1.1 Reference A4.2/07:
-(2001) Residue Analysis of Warfarin in Drinkine Water and
Surface Water — Method Validation.
August 17, 2001
(unpublished)
1.2 Data protection Yes
1.2.1  Data owner Neudorff GmbH, Germany
1.22  Companies with Spiess Urania Chemicals GmbH, Hamburg, Germany;,
letter of access Killgerm Chemicals Ltd., Osset, UK;
Hentschke & Sawatzki KG, Neumtinster, Germany.
Vetyl Chemie GmbH, Illingen, Germany
1.2.3  Criteria for data Data on existing a.s. submitted for the first ime for entry into Annex [
protection of Directive 98/8/EC.
2 GUIDELINES AND QUALITY ASSURANCE
21 Guideline study Yes
SANCO/825/00/rev. 6
22 GLP Yes
23 Deviations None
3 MATERIALS AND METHODS
31 Preliminary
treatment
31.1 Enrichment After acidifving the water samples with acetic acid, residues of Warfarin
were extracted on a Cig SPE cartridge and eluted with
acetonitrile/water/acetic acid (50:50:0.1).
312 Cleanup No further clean up was performed, since LC-MS/MS was used for
quantification.
3.2 Detection
321  Separation method LC-MS/MS (reversed-phase column; mobile phase:
acetonitrile/water/acetic acid, gradient)
322  Detector LCQ Duo Ion Trap System, electre spray interface (negative polarity),
monitored ions: m/z = 308 — 161,
323  Standard(s) Warfarin, batch no. 60205, purity: 99.9 %; water samples: please refer to
Table A4.2-5.
324 Interfering No interfering substances were observed.

substance(s)
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Section A4.2 Analytical Methods for Detection and Identification in
Annex Point T1A4.2 (d) animal and human body fluids and tissues
1 REFERENCE e only
1.1 Reference A4.2/12:
2002) Residue analysis of Warfarin in animal tissues and
body fluids — method development and validation.
Januvary 21,
2002 (unpublished).
1.2 Data protection Yes
1.2.1  Data owner Neudorff GmbH, Germany
1.22  Companies with Spiess Urania Chemicals GmbH, Hamburg, Germany;,
letter of access Killgerm Chemicals Ltd., Osset, UK;
Hentschke & Sawatzki KG, Neumtinster, Germany.
Vetyl Chemie GmbH, Illingen, Germany
1.2.3  Criteria for data Data on existing a.s submitted for the first time for entry into Annex I of
protection Directive 98/8/EC.
2 GUIDELINES AND QUALITY ASSURANCE
21 Guideline study Yes
SANCO/825/00/rev. 6
22 GLP Yes
23 Deviations None
3 MATERIALS AND METHODS
31 Preliminary
treatment
31.1 Enrichment Residues in milk, meat and eggs were extracted with acetone/water (2:1)
tollowed by partition into cvclohexane/ethyl acetate (1:1) according to
the modified multi-residue method DFG 5 19.
Blood samples were acidified with 1 % acetic acid. Residues were
extracted by solid-phase extraction on SPE column and eluted with
acetonitrile containing 1 %o acetic acid.
312 Cleanup Gel permeation chromatography (mobile phase: cyclohexane/ethyl
acetate) for milk, meat and eggs.
3.2 Detection
321  Separation method LC-MS/MS (reversed-phase column; mobile phase:
acetonitrile/water/acetic acid, gradient)
322 Detector LCQ Duo Ion Trap System, electro spray interface (negative polarity),
monitored ions: m/z = 307 == 161.
323 Standard(s) Warfarin, batch no. 60205, purity: 99.9 %.































































