CHA Doc. No. 1697 FYF

*OCI_-
charles river

FINAL REPORT

Test Facility Study No. 172891, Report No. 38255

Sponsor Reference No. 2016 MET-FYF2662

['*C]-Malathion: The Pharmacokinetics of ['*C]-Malathion in the Rat
Following Single Oral and Intravenous Administration

Test Guidelines:
OECD Guideline for Testing of Chemicals: Toxicokinetics, No. 417, July 2010.

United States Environmental Protection Agency, Health Effects Test Guidelines (August
1998) OPPTS 870.7485 (Metabolism and Pharmacokinetics).

Author:
Mhairi Libberton, BSc
Oleg Chepelin, PhD

Study Completion Date:
15 May 2017

TEST FACILITY:
Charles River Laboratories Edinburgh Ltd
Elphinstone Research Centre

Tranent, East Lothian
EH33 2NE, UK

SPONSOR:
Cheminova A/S
P.O.Box 9
DK-7620 Lemvig
Denmark

Page 1 of 183


ravnsbaekp
Typewritten Text
CHA Doc. No. 1697 FYF


Sponsor Reference No. 2016MET-FYF2662 Page 2
Test Facility Study No. 172891

1 STATEMENT OF NO CLAIM OF CONFIDENTIALITY

No claim of confidentiality, on any basis whatsoever, is made for any information contained
in this document. I acknowledge that information not designated as within the scope of
FIFRA sec. 10(d)(1)(A), (B) or (C) and which pertains to a registered or previously registered
pesticide is not entitled to confidential treatment and may be released to the public, subject to
the provisions regarding disclosure to multinational entities under FIFRA 10(g). This
statement supersedes any other statement of confidentiality that may appear in this report.

SUbMItEEr: oo, DaAte: e

This report is the property of Cheminova, A/S and as such, is considered to be confidential for
all purposes other than compliance with FIFRA Section 10. Submission of this report in
compliance with FIFRA does not constitute a waiver of any right to confidentiality, which
may exist under any other statute or in any other country.
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2 COMPLIANCE STATEMENT

['*C]-Malathion: The Pharmacokinetics of ['“C]-Malathion in the Rat Following Single
Oral and Intravenous Administration

I, the undersigned, hereby declare that this study was performed in accordance with the
OECD Principles of Good Laboratory Practice as incorporated into the United Kingdom
Statutory Instrument for GLP and as accepted by Regulatory Authorities throughout the
European Union, United States of America (FDA and EPA) and Japan (MHLW, MAFF and
METI), and other countries that are signatories to the OECD Mutual Acceptance of Data

Agreement.

The study was conducted according to the procedures herein described and this report
represents a true and accurate record of the results obtained.

Mo IS May 2017

Mhairi Libberton, BSc Date
Study Director

A copy of the relevant Charles River Laboratories GLP certificate can be found in Appendix
1.

N1110) 10111 oSS Date: v e
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3 QUALITY ASSURANCE STATEMENT

['4C]-Malathion: The Pharmacokinetics of ['4C]-Malathion in the Rat Following Single
Oral and Intravenous Administration

The Charles River Quality Assurance Unit conducted a protocol review, protocol amendment
review, study-based inspections and report audits on this study (172891), as detailed below.

Date of QA Activity Activity Date of Report to Management and

Study Director
21-Jul-2016 Final Protocol 25-Jul-2016 25-Jul-2016
25-Aug-2016 Dose Administration 25-Aug-2016 25-Aug-2016
25-Aug-2016 Dose Preparation Review 26-Aug-2016 26-Aug-2016
26-Aug-2016 LSC Sample Preparation 26-Aug-2016 26-Aug-2016
26-Aug-2016 LSC Logging on/off 26-Aug-2016 26-Aug-2016
15-Sep-2016 Protocol Amendment 1 15-Sep-2016 15-Sep-2016
20-Oct-2016 Protocol Amendment 2 20-Oct-2016 20-Oct-2016
20-Oct-2016 Protocol Amendment 3 20-Oct-2016 20-Oct-2016
15-Nov-2016 Chromatography - LC-MS (MS-MS) 16-Nov-2016 16-Nov-2016
13-Jan-2017 Protocol Amendment 4 13-Jan-2017 13-Jan-2017
10-Feb-2017 - 11-Feb-2017 Draft Report 17-Feb-2017 17-Feb-2017

13-Feb-2017 - 17-Feb-2017

21-Feb-2017 - 24-Feb-2017 Data Review - Chemistry 24-Feb-2017 24-Feb-2017
11-May-2017 Final Report 11-May-2017 11-May-2017

Process-based inspections relevant to this study are scheduled once every quarter. The
outcome of each inspection is reported to Management and, where relevant, the Study
Director.

Facilities relevant to this study are included in Charles River’s annual facility inspection
programme. The outcome of each inspection is reported to Management.

This report is considered to describe accurately and completely the procedures used in the
study and the results obtained.

Jang P|Dunsire, CBiol MRSB Date
Qualty Assurance




Sponsor Reference No. 2016MET-FYF2662 Page 5

6.1
6.2
6.3
6.4
6.5
6.6
6.7

7.1
7.2
7.3
7.4
7.5
7.5.1
7.5.2
7.5.3

7.6

Test Facility Study No. 172891

TABLE OF CONTENTS
STATEMENT OF NO CLAIM OF CONFIDENTIALITY ...cccvvicneinsencsnecsencnnees 2
COMPLIANCE STATEMENT ....cconiiiniiniensnenssnecssensssesssessssssssassssssssssssassssassssessaaes 3
QUALITY ASSURANCE STATEMENT ......ciiiivirnneisnensnensnecssessssesssessssecsanes 4
RESPONSIBLE PERSONNEL .....ccoiiiniiiiitinntinsninneesssesssicssnssssesssessssnsssesssssens 13
SUMMARY ..cuuiiiiiiniinsnensnnnssnensncsssncssnssssssssassssessssssssssssssssssssssssssssssassssessssssssssssasssns 14
INTRODUCTION....cciiiiniiiniisnnnsnensnesssnessansssessssssssssssassssssssssssssssssssssassssssssassssssss 16
Study LOCAtION...cuuueriierirnnricsissnniisssssrecssssssssssssssssssssssssesssssssssssssssssssssssssssssssassssssnssss 16
SEUAY DALES cecerevunriiinriiinricssniesssnncsssicssssicssssisssssesssssessssessssessssssssssssssssssssssssssssssssnss 16
TeSt GUIAEINES ...ucceeeineiisiinsenisnenisnicsunissniissecsssicsseisssesssesssssessnssssssssessssssssassssssssasanss 16
Justification for Test System Selection..........iccccvveeiccsisnricssssenrecsssnsnccssssssscsssasseces 17
Dose Level SEleCtion......ccueiiieecienieeiseenssennsnenssncsssecssnssssesssecsssessssssssesssnssssesssasssassss 17
Archiving Information........ecceicnnsicnssnncissnncssnicssnisssssesssssessssssssssssssssssssssssssssses 17
Retention of Biological SAamPpIles.........cicervvericniinnnricssssnniccsssnnsncssssssresssssssssssssssssssnns 17
MATERIALS AND METHODS ...cooiiiniiiicninnnecsnennnecssessssecssnssssssssessssesssssssasens 18
TESt TEOIM ceveuneeecineeiineenineniseenssnnecssnneessanecssanecsssnesssanesssseessssesssssesssssesssssnsssssnssssansssans 18
General Materials .....eeeeiiiniiiiieiinnieinsiinnsnecssnnecsssencsssesssssessssseesssssesssssssssssssses 19
Animals and HusDandry.......eeeeiinnniinnnicnnnicnsiicnssissssnissssssssssssssssesssssessssseses 20
Animal Identification and Study Design .......cccceevvuricirrinssercssrencssnrcssercsssercssssnenes 21
Dose Preparation and Stability .......cceecerivericniisnricnsssnnicssssnnncssssnsresssssssssssssssssssnns 21
Radiochemical PUTILY .....cciiiiiviiiisiiiisiinisniinisnnicisnninsnnenssncsssnessssncssssncsssssessssscses 21
Trial FOrmulations .......ceieiiniinniicsiinsinsennsnicniinssinsesssicseissessesssesssssssssssesssss 22
Do0se FOrmulations .......ueeceieisseeeissniecssniecssnncssnencssnessssecssssesssssesssssesssssesssssssssssncsns 22

D0SE AAIMUINESEIATION ceuueereeneneereeneceeresnecceresserccssssesssssssesssssssesssssssesssssssesssssssssssssssssosss 23



Sponsor Reference No. 2016MET-FYF2662 Page 6

7.7
7.8
7.9
7.10
7.11
7.11.1
7.12
7.13
7.13.1
7.13.2
7.13.3
7.13.4
7.13.5
7.13.6

7.14

8.1
8.2
8.3
8.4
8.4.1

8.4.2

Test Facility Study No. 172891

Sample CollECtion.....ccoueieerreicsisnrcsssnicssnisssnicssssisssanessssssssssessssssssssssssssssssssssssnsssssnss 23
SAMPIE STOTAGE c.cuuuueriiiiirnricsissnniissssnricsssssssesssssssssssssssesssssssssssssssssssssssssssssssssssssssssss 24
Preparation of Samples for Total Radioactivity AnalysiS.....cccceeveecsueesseecsuersancene 24
Preparation of Samples for Chromatographic Analysis .......cccceeverersnercscnrcscancenes 24
Quantification of RadioactiVity.....cceeecercvericsissnnrcssssnnrecsssnsiscsssassessssssssesssssssssssnnsns 25
Data Presentation ... eceiieeineinseeinnenniecniieecseeseissesseesseesssssesssssssssssssssssess 25
Pharmacokinetic EValuation........eiieiiniiiseeininnsiinnecnsnenssnecsenssnenssecsssesssesssens 25
Metabolite Profiling and Identification........ccceieeiicneiccscsnnicssssnnrecsssnnecssssnssecsnns 26
N1 111 1] LT 26
Preparation of SAMPIES .......eeievviiiiviinirninisnisssnnisssnncsssnsssssnsssssnsssssssssssssssssssssssssses 27
Analytical TeChNIQUES.......ccieevvrrriciisrnniicsisnricssssnnrecsssnsssssssssssssssssssesssssssssssssssssssssns 27
Data EValuation......eeeieieiineeiiennnennsnenneecnensnecsecsissessesssessssesssessssssssesssssssssss 29
ColUMN RECOVEIY cuuueiirrueiiisnicssnncssnicssanisssasisssssssssasssssssssssssssssssssssssssssssssssssssssssssnss 29
Structural EIucidation ......coeeiiieiiinnieinsiinisneenssnnensseencsssensssnesssssecssssecssssncssssscssses 29
Protocol Deviation.......eeeeieenneensnenseensennseecsnenssnecssessssesssessssessssssssssssassssesssssssasans 30
RESULTS ceiitittitiintiintinniisneississsnesssissassssesssssssssssssssssessssssssssssassssasssssssssssssssss 31
Radiochemical Purity and Stability......ccccccecriivniiciicnnniccsisnricssssnnrecssssnsecsssnssscsnns 31
DO0SE LEVEIS..uueiiriiieiisuinsrinsnensnnnsnenssnesssenssencssesssnesssesssnssssesssassssesssssssassssassssesssssssassss 31
ANIMAal ODSEIVALIONS .....cccveireiiseiisiiisninsennsniissenssseessensssesssessssessssssssesssassssssssssssasess 32
PharmacoKinetic ANaLYSis ...ccccvvericeicrniccsissnricssssnnnecssssssnssssssssesssssssessssssssssssssssssssnns 32

Whole Blood and Plasma Kinetics Following Oral Administration at
40 ME/KZ (PRASE 1) uueervinriiisnrnnssnnicssanesssanesssanessssessssssssssssssssssssssssssssssssssssssssssssssssses 32

Whole Blood and Plasma Kinetics Following Oral Administration at
800 ME/KZ (PRASE 2) ccuuuerirsuriiiinnicisnnicssnnicssnsicssssissssnesssssesssssesssssssssssssssssssssssssssssssnss 33



Sponsor Reference No. 2016MET-FYF2662 Page 7

8.4.3

8.4.4

8.4.5
8.5

8.5.1

8.5.2
8.5.3
8.6

8.6.1
8.6.2
8.6.3

8.6.4

10
11
12

Test Facility Study No. 172891

Whole Blood and Plasma Kinetics Following Oral Administration at

1200 ME/KE (PRASE 3) ceueeerieiirnriensssnnnicssssnnresssssssnsssssssssssssssssesssssssssssssssssssssssassssssnasss 33
Whole Blood and Plasma Kinetics Following Intravenous

Administration at 4 mg/Kg (Phase 4)....cuiiivivvnricsscnniccsssnnicssssnsresssssssessssssssssnns 34
Dose Proportionality .........cceeeecceecssnnccssencsssnncsssicssnsicssssesssssesssssssssssssssssssssssossssssses 35
Chromatographic AnalysiS.......ccceeveecissercisnicssnisssnnisssnnessssnesssssssssssssssssssssssssssssssnss 35
Collection of Plasma and Red Blood Cells for Chromatographic

ANALYSIS couveririnririsnncssnicssnicsssnessssnessssnessssnssssssessssssssssssssssesssssesssssssssssssssssssssssossssssses 35
Extraction of Radioactivity in Pooled Samples ..........cccevvvnricsscnerccsccnnnccsssnnsccsnns 35
Quantification of Radiolabelled Metabolites..........cccceervnriecscrnnricsssnnrccsssnnseccssnnnes 35
Radio LC-MS & LC-MSMS ADALYSIS..ccccorrreesrnisssrnisssrresssnesssnessssrcsssssossssscssssecses 36
Reference Standards ... eeeeeineiiinniininiinineicnneinsseinsseissssecsssseessssesssssssssssecsss 36
Confirmation of malathion dicarboxylic acid ........cceveevseecsuerssnensecssrensnenssncssaeesane 37
Confirmation of malathion monocarboxylic acid ........cccceeevverivivrrescnrcssercscnnrcsenns 37
Confirmation of desmethyl malathion monocarboxylic acid..........cccceevvueeececnnns 38
CONCLUSITONS .tiiitiinniinninsniesssisssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 40
FIGURES ...uuuoiiitiitiinneninennnensensssessnesssessssssssesssssessassssssssasssssssssssssssssasssssssassssasass 42
TABLES ....uotiitiiticttintnnnecstisssisnsssssissssissssssssssssessssssssssssssssssssssssssssssssssssssss 92

APPENDICES ...uuiiiiniinninnsnensnnsssessssssssesssnssssssssassssssssssssssssssssssssssssssasssssssssssssn 107



Sponsor Reference No. 2016MET-FYF2662

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15

Figure 16

Page 8

Test Facility Study No. 172891

LIST OF FIGURES

Mean Concentration of Total Radioactivity in Whole Blood Following

a Single Oral Administration of ['“C]-Malathion to Male Rats at a

Target Dose Level 0f 40 M@/KZ.......ooviiiiieiiiiiieieeeeeeeeee e
Mean Concentration of Total Radioactivity in Plasma Following a

Single Oral Administration of ['*C]-Malathion to Male Rats at a

Target Dose Level 0f 40 ME/KE ......ovveviieiiiieiieeee et
Mean Concentration of Total Radioactivity in Whole Blood Following

a Single Oral Administration of ['“C]-Malathion to Male Rats at a

Target Dose Level of 800 ME/KE ......ccveeevieiiieiiieiecieeiiece et
Mean Concentration of Total Radioactivity in Plasma Following a

Single Oral Administration of ['*C]-Malathion to Male Rats at a

Target Dose Level of 800 M@/KZ......ccovieeiiiiiiiieciieeeeeee e
Mean Concentration of Total Radioactivity in Whole Blood Following

a Single Oral Administration of ['“C]-Malathion to Male Rats at a

Target Dose Level of 1200 M@/KZ.......covvieiiiiiieieiiieieeeeeeeee e
Mean Concentration of Total Radioactivity in Plasma Following a

Single Oral Administration of ['*C]-Malathion to Male Rats at a

Target Dose Level of 1200 M@/KZ.....c.oovvieiiiiiieieciieieeeeeeece e
Mean Concentration of Total Radioactivity in Whole Blood Following

a Single Intravenous Administration of ['*C]-Malathion to Male Rats

at a Target Dose Level 0f 4 M@/KZ ..ooveeviiieiiiiiiieeeeee e
Mean Concentration of Total Radioactivity in Plasma Following a

Single Intravenous Administration of ['4C]-Malathion to Male Rats at

a Target Dose Level 0f 4 M@/KE ......oovieiiiiiiiiiiieiecieeece e
Representative LC-MS Analysis of Reference Standard Malathion
DicarboXylic ACIA.......cocviiiiieiieiiieiieeie ettt
Representative LC-MS Analysis of Reference Standard Malathion
MonocarboXYIic ACIA ......cciieeiieriiieiiecieeieeeee ettt et
Representative LC-MS Analysis of Reference Standard Desmethyl
Malathion Monocarboxylic Acid (42.2 MiN)....ccceevieriienieeiieeieeeeeee e,
Representative LC-MS Analysis of Reference Standard Desmethyl
Malathion Monocarboxylic Acid (43.6 MIN)....c.ccceeerrierieerienieeieeeee e
Representative LC-MS Analysis of Reference Standard Desmethyl
Malathion Monocarboxylic Acid (50.8 MiN)......ccceeevrieriienieniieieeie e,
Radiochromatogram of Plasma Collected from Male Rats 1.5 h after

Oral Administration of ['*C]-Malathion (800 ME/Kg)........ceceeuererererrererenrnnn.
Radiochromatogram of Plasma Collected from Male Rats 1.5 h after

Oral Administration of ['*C]-Malathion (1200 M@/K)........coceevererereererenrnne.
Radiochromatogram of Red Blood Cells Collected from Male Rats 1.5

h after Oral Administration of ['*C]-Malathion (800 mg/Kg)...........cc.ceevn.......



Sponsor Reference No. 2016MET-FYF2662

Figure 17
Figure 18
Figure 19
Figure 20
Figure 21
Figure 22

Figure 23

Page 9

Test Facility Study No. 172891

Radiochromatogram of Red Blood Cells Collected from Male Rats 1.5

h after Oral Administration of ['*C]-Malathion (1200 mg/kg).....................

Representative LC-MS Analysis of Malathion Dicarboxylic Acid

confirmed at 39.8 min in Plasma (P2) ......c.ccccoviiviiiiiiiieieeeeeceeeeeee e,

Representative LC-MS Analysis of Malathion Monocarboxylic Acid

confirmed at 48.0 min in Plasma (P2) ........ccccceieeiiiiiiiieiiececeeeeeee e,

Representative LC-MS Analysis of Desmethyl Malathion

Monocarboxylic Acid confirmed at 42.0 min in Plasma (P2)......................

Representative LC-MS Analysis of Desmethyl Malathion

Monocarboxylic Acid confirmed at 43.3 min in Plasma (P2).....................

Representative LC-MS Analysis of Desmethyl Malathion

Monocarboxylic Acid confirmed at 50.5 min in Plasma (P2)....................

Representative LC-MS Analysis of Metabolite 1 Identified at 21.0 min

1N PIaSMA (P2)..ciiiiiiieceee et



Sponsor Reference No. 2016MET-FYF2662

Table 1

Table 2

Table 3

Table 4

Table 5

Table 6

Table 7

Table 8

Table 9

Table 10

Table 11

Table 12

Table 13
Table 14
Table 15

Page 10

Test Facility Study No. 172891

LIST OF TABLES

Mean Concentrations of Total Radioactivity in Whole Blood

Following a Single Oral Administration of ['*C]-Malathion to Male

Rats at Target Dose Levels of 40, 800 and 1200 mg/kg.........ccceecvvevuvenvrannenn.
Mean Concentrations of Total Radioactivity in Whole Blood

Following a Single Intravenous Administration of ['*C]-Malathion to

Male Rats at a Target Dose Level of 4 mg/Kg......cccvvvveviiviiiiniiiieieeeeeee,
Mean Concentrations of Total Radioactivity in Plasma Following a

Single Oral Administration of ['*C]-Malathion to Male Rats at Target
Dose Levels of 40, 800 and 1200 ME/K ......eevvieriieriiieiieniieiieeieeieeeie e
Mean Concentrations of Total Radioactivity in Plasma Following a

Single Intravenous Administration of ['*C]-Malathion to Male Rats at

a Target Dose Level 0f 4 ME/KG .....vveeeieeeiiieeiieecieee et

Mean Blood to Plasma Ratios of Radioactivity Following a Single

Oral Administration of ['*C]-Malathion to Male Rats ............ccccoeeueeevennes..

Mean Blood to Plasma Ratios of Radioactivity Following a Single

Intravenous Administration of ['*C]-Malathion to Male Rats.........................

Pharmacokinetic Parameters of Total Radioactivity in Whole Blood
and Plasma Following Single Oral Administration of ['*C]-Malathion

at a Target Dose Level of 40 mg/kg (Phase 1) ......cooceeiiiiiiiiiniiiieieee,

Pharmacokinetic Parameters of Total Radioactivity in Whole Blood
and Plasma Following Single Oral Administration of ['4C]-Malathion

at a Target Dose Level of 800 mg/kg (Phase 2) .......ccoevveviieviieniieieeieeee

Pharmacokinetic Parameters of Total Radioactivity in Whole Blood

and Plasma Following Single Oral Administration of ['*C]-Malathion

at a Target Dose Level of 1200 mg/kg (Phase 3) .....ccooovevieiiiinieiiiciieee
Pharmacokinetic Parameters of Total Radioactivity in Whole Blood

and Plasma Following Single Intravenous Administration of
['*C]-Malathion at a Target Dose Level of 4 mg/kg (Phase 4) ......................
Quantification of Metabolites in Plasma and Red Blood Cells......................
Cumulative Concentrations for Desmethyl Malathion Monocarboxylic
ACIA 1 ANd 2. e
Identified MetabOIItes. .......cevuieiirieriieieeieeee et
Qualitative Table of Identified Metabolites by LC-MS ..........ccccooiniininnene.
Summary of Reference Standards Analysed ..........ccccoeevieviienciienieniieniieeene,



Sponsor Reference No. 2016MET-FYF2662

Appendix 1
Appendix 2
Appendix 3
Appendix 4
Appendix 5
Appendix 6
Appendix 7

Appendix 8

Appendix 9

Appendix 10
Appendix 11
Appendix 12
Appendix 13
Appendix 14
Appendix 15
Appendix 16
Appendix 17

Appendix 18
Appendix 19
Appendix 20
Appendix 21
Appendix 22
Appendix 23
Appendix 24
Appendix 25

Appendix 26
Appendix 27

Appendix 28

Appendix 29

Page 11

Test Facility Study No. 172891

LIST OF APPENDICES

Certificate of Good Laboratory Practice
Copy of Study Plan and Amendment 4
Certificate of Analysis for ['*C]-Malathion................cccccceverreverereireerenne.
Certificate of Analysis for Malathion Technical .............ccccoeevvieviiiencieenes
Certificate of Analysis for Diethyl Mercaptosuccinate ...........cccceeeeeerereninnne.
Certificate of Analysis for O,0-Dimethyldithiophosphoric Acid...................
Certificate of Analysis for Desmethyl Malaoxon Dicarboxylic Acid,
Trisodium Salt
Certificate of Analysis for Tetra Ethyl Dithiosuccinate ...........ccccecevveniennnene.
Certificate of Analysis for Monoethyl Fumarate.............ccccoeeveevciienciieennns
Certificate of Analysis for Mercaptosuccinic Acid .......c.ccoceeveenieeiineeniennene.
Certificate of Analysis for Fumaric AcCid .......c.cccccveeviieeiiieeiieeieeeiee e
Certificate of Analysis for Succinic ACid.........cocovevieeiiienieniiiieeieeee,
Certificate of Analysis for Maleic Acid
Certificate of Analysis for Monoethyl Maleate, Potassium Salt ....................
Certificate of Analysis for Malathion Monocarboxylic Acid...........ccceuu.e..
Certificate of Analysis for Malathion Dicarboxylic Acid ........ccccccevveniennene.
Certificate of Analysis for Desmethyl Malathion Monocarboxylic

Acid, Potassium Salt..........ccooiiiiiiiiiiiiiiiee e
Certificate of Analysis for Desmethyl Malathion Dicarboxylic Acid,
Dicyclohexylammonium Salt ........c..cccooiiiiiiiniiniiiieeeeeeseee
Certificate of Analysis for S-(1,2-di(carbethoxy)ethyl)-O-methyl

hydrogen phosphorodithioate Dicyclohexylammonium salt..........................
Certificate of Analysis for MalaoXon .........ccccccueveiieniieiiienieeiieieee e,
Certificate of Analysis for Isomalathion
Certificate of Analysis for Diethyl Maleate
Certificate of Analysis for Diethyl Fumarate
Certificate of Analysis for Diethylmethylthiosuccinate ...........cccccccvveuvennnene.
Certificate of Analysis for O,0-dimethyl-thiophosphoric acid,
Dicyclohexylammonium Salt .........c.ccccveveiieriiiiiieiieeieeeeeie e
DOSING DAta ..ottt
Representative UV Chromatogram for the Radiochemical Purity of
['*C]-Malathion
Representative HPLC Radiochromatogram for the Radiochemical
Purity of ['*C]-Malathion
Representative HPLC Radiochromatogram for the Radiochemical

Purity of ['*C]-Malathion in the 800 mg/kg Oral Formulation Pre-dose
AMINISTIALION ..ottt et e e et esae e



Sponsor Reference No. 2016MET-FYF2662 Page 12

Appendix 30

Appendix 31

Appendix 32

Appendix 33

Appendix 34

Appendix 35

Test Facility Study No. 172891

Representative HPLC Radiochromatogram for the Radiochemical

Purity of ['*C]-Malathion in the 4 mg/kg Intravenous Formulation

Post-dose AdMINISTration ............coeeeeieerieeiiienie et 178
Individual Concentrations of Total Radioactivity in Whole Blood and

Plasma Following a Single Oral Administration of ['*C]-Malathion to

Male Rats at a Target Dose Level of 40 mg/kg (Phase 1)......ccccocvevieeniinnnenn. 179
Individual Concentrations of Total Radioactivity in Whole Blood and

Plasma Following a Single Oral Administration of ['*C]-Malathion to

Male Rats at a Target Dose Level of 800 mg/kg (Phase 2).......cccccveeeuveeneen. 180
Individual Concentrations of Total Radioactivity in Whole Blood and

Plasma Following a Single Oral Administration of ['*C]-Malathion to

Male Rats at a Target Dose Level of 1200 mg/kg (Phase 3).......cccccvevienenn. 181
Individual Concentrations of Total Radioactivity in Whole Blood and

Plasma Following a Single Intravenous Administration of

['*C]-Malathion to Male Rats at a Target Dose Level of 4 mg/kg

(PRASE 4) ..ot ettt et e e et e e e e e e be e e eareaen 182
Individual Concentrations of Total Radioactivity in Whole Blood, Red

Blood Cells and Plasma Following a Single Oral Administration of
['*C]-Malathion to Male Rats at Target Dose Levels of 800 or

1200 mg/kg (Phase 5 and 6) ......c.cccveeiiieiiieiieieeieee et 183



Sponsor Reference No. 2016MET-FYF2662 Page 13
Test Facility Study No. 172891

4 RESPONSIBLE PERSONNEL

Study Director: Mhairi Libberton, BSc

Principal Analyst: Martha A Green, BSc PhD



Sponsor Reference No. 2016MET-FYF2662 Page 14
Test Facility Study No. 172891

5 SUMMARY

This study was designed to investigate the whole blood and plasma kinetics of total
radioactivity following an oral administration of ['*C]-malathion at either 40, 800 or
1200 mg/kg or an intravenous administration at 4 mg/kg to male rats. The nature of the
radioactivity present in plasma and red blood cells was also examined.

Following a single oral administration of ['*C]-malathion at 40 mg/kg to male rats,
measured mean peak blood (15.7 pg equiv/g) and plasma (27.3 pg equiv/mL) concentrations
of total radioactivity were both attained at 1 h, gradually declining until no longer reliably
detectable at 30 h or 72 h post dose, respectively. The absolute bioavailability was estimated
to be in excess of 105%, suggesting absorption was complete.

Following a single oral administration of ['*C]-malathion at 800 mg/kg to male rats, measured
mean blood (75 png equiv/g) and plasma (152 pg equiv/mL) concentrations of total
radioactivity initially peaked at 0.5 h then appeared to plateau until 4 h. Thereafter
concentrations declined, falling below the limit of detection at 96 h in blood but remaining
detectable in plasma. In comparison to the 40 mg/kg group, systemic exposure (as
determined by AUCo-inf) values) increased in a proportional manner in blood and a
sub-proportional manner in plasma. The absolute bioavailability was estimated to be in
excess of 98%, suggesting absorption was complete.

Following a single oral administration of ['#C]-malathion at 1200 mg/kg to male rats,
measured mean blood (146 pug equiv/g) and plasma (249 pg equiv/mL) concentrations of total
radioactivity initially peaked at 0.5 h then formed a plateau until 8 h. Thereafter,
concentrations declined to the final sampling timepoint of 96 h. In comparison to the

40 mg/kg group, (as determined by AUC o-inf) values), systemic exposure increased in a
broadly proportional manner in blood and plasma. In comparison to the 800 mg/kg group,
systemic exposure increased in a proportional manner in blood and a sub-proportional manner
in plasma. The absolute bioavailability was estimated to be in excess of 94%, suggesting
absorption was complete.

Text Table 1: Mean Pharmacokinetic Parameters of Total Radioactivity in Whole Blood
and Plasma Following a Single Oral Administration of ['*C]-Malathion

Dose level Matrix Timax Tin AUC 0-infy Bioavailability
(mg/kg) (h)* (h) (ug equiv-h/g or mL) (F) (%)

40 Whole blood 1 5.35 84.8 102
Plasma 1 21.7 178 117

200 Whole blood 1.5 29.0 1850 121
Plasma 3 30.8 2750 98

1200 Whole blood 0.5 37.7 2460 118
Plasma 2.25 25.7 3610 94

*Median reported
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Following a single intravenous administration of ['#C]-malathion at 4 mg/kg to male rats, the
theoretical concentration of radioactivity in blood and plasma at time zero (Co) was

12.5 pg equiv/g and 23.7 pug equiv/mL, respectively. Concentrations then rapidly declined to
0.03 pg equiv/g at 24 h in blood and 0.02 pg equiv/mL at 48 h in plasma, then were below the
limit of reliable measurement thereafter.

Text Table 2: Mean Pharmacokinetic Parameters of Total Radioactivity in Whole Blood
and Plasma Following a Single Intravenous Administration of ['*C]-Malathion

Dose level . . AUC 0-infy T
(me/kg) Matrix Co (ng equiv/g or mL) (112 equiv.h/g or mL) M)
4 Whole blood 12.5 7.45 11.0
Plasma 23.7 13.7 27.0

The metabolism of malathion in plasma and red blood cells following oral administration of
800 and 1200 mg/kg ['*C]-malathion to male rats was investigated. Where possible,
radiolabelled components were quantified and structures postulated for significant
metabolites.

Up to 16 radiolabelled components were detected in the plasma and red blood cells in rats.

Malathion dicarboxylic acid was the major component in both the 800 and 1200 mg/kg dose
groups in plasma and red blood cells, measuring between 33.262-121.264 ug equiv/g. Two
structural isomers for desmethyl malathion monocarboxylic acid were observed, with one
(labelled isomer 2) present at much greater concentrations (3.403-21.065 ug equiv/g).
Malathion monocarboxylic acid was also observed and measured at a greater concentration in
the 800 mg/kg dose group (10.018-12.270 ug equiv/g) relative to the 1200 mg/kg dose group
(3.878-5.436 pg equiv/g). A sulphur substituted malathion monocarboxylic acid

(metabolite 1) was also identified present at concentrations (<1.092-2.230 pg equiv/g). All
remaining components were unassigned and were individually measured at a concentration
<3 g equiv/g.
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6 INTRODUCTION

Malathion is an insecticide. This study was designed to investigate the whole blood and
plasma kinetics of total radioactivity following an oral administration of ['*C]-malathion at
either 40, 800 or 1200 mg/kg or an intravenous administration at 4 mg/kg. The nature of the
radioactivity present in plasma and red blood cells was also examined.

6.1 Study Location

The study was carried out at Charles River Laboratories Edinburgh Ltd, Tranent, East
Lothian, EH33 2NE, UK according to Study Plan No 172891 and Amendments 1-4
(Appendix 2).

6.2 Study Dates

Study initiation date: 15 July 2016

Experimental start date: 29 July 2016

Experimental completion date: 20 January 2017

Study completion date: See Compliance Page for date of Study Director’s signature.

6.3 Test Guidelines

The study was conducted according to the following Regulatory Guidelines and guidance
documents.

OECD Guideline for Testing of Chemicals: Toxicokinetics, No. 417, July 2010.

United States Environmental Protection Agency, Health Effects Test Guidelines (August
1998) OPPTS 870.7485 (Metabolism and Pharmacokinetics).

Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 October
2009 concerning the placing of plant protection products on the market.

Commission Regulation (EU) No 283/2013 of 1 March 2013 setting out the data requirements
for active substances, in accordance with Regulation (EC) No 1107/2009 of the European
Parliament and of the Council concerning the placing of plant protection products on the
market.

Japanese Ministry of Agriculture, Forestry and Fisheries, Test Data for Registration of
Agricultural Chemicals, 12 Nohsan No 8147, Agricultural Production Bureau, November 24,
2000.
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6.4 Justification for Test System Selection

The Sprague Dawley strain of rat was chosen as this is a species that has been used in the
toxicological evaluation of the test item. The study was conducted using male rats only as
there is no sex difference apparent from existing ADME and toxicity data available for
malathion.

The oral route was used as this represents a possible route of exposure and has been used in
the toxicological evaluation of the test item. The intravenous route was used as a reference
route for pharmacokinetic evaluation.

The number of rats chosen for this study satisfies the regulatory requirement for this type of
study.

6.5 Dose Level Selection

Two oral dose levels (40 mg/kg and 800 mg/kg) were selected for consistency with previous
metabolism studies. A third oral dose level (1200 mg/kg) was selected for consistency with a
planned dietary study with the test item. The intravenous dose level (4 mg/kg) was selected
as a factor of 10 lower than the oral dose level as no tolerability information was available.
Corn oil was selected as the oral dose vehicle for consistency with previous studies.
Ethanol:10% aqueous Captisol (sulfobutyl ether-p-cyclodextrin) (5:95)) was selected as a
suitable non-irritant intravenous dose vehicle following trial assessment.

6.6 Archiving Information

All raw data generated and recorded during this study will be stored in the Scientific Archive
of Charles River for 2 years after issue of the final report. At the end of the two year period,
the Sponsor will be contacted regarding the disposal, transfer or continued storage of raw
data.

The original signed copy of the final report will be stored indefinitely in the Scientific
Archive of Charles River Laboratories Edinburgh Ltd.

6.7 Retention of Biological Samples

Biological samples generated during the course of this study will be held deep frozen until
issue of the final report. Charles River will contact the Sponsor to discuss the fate of the
samples (disposal, return or retain at Charles River) on issue of the final report. Samples will
be disposed of unless Charles River receives prior written instructions regarding shipment of
samples to the Sponsor or continued storage at Charles River, at the Sponsor’s request and
expense.



Sponsor Reference No. 2016MET-FYF2662 Page 18
Test Facility Study No. 172891

7 MATERIALS AND METHODS
7.1 Test Item

Carbon 14 labelled malathion (Batch 9587CEO001-1), manufactured and supplied by Selcia,
was stored in a freezer set to maintain a temperature of -20°C. The radiolabelled material was
supplied as a solution in ethanol with a stated specific activity of 6.47 MBq/mg and a
radioactive concentration of 37.3 MBg/mL. The Certificate of Analysis is presented in
Appendix 3. The structure and site of labelling (1*C) of the radiolabelled material are shown
below:

4C label shared between each carbonyl

Non-radiolabelled malathion (Batch P2168-1bW-05) was supplied by the Sponsor as a liquid
and was stored in a freezer set to maintain a temperature of -20°C. Non-radiolabelled
malathion was used as a reference for chromatographic purposes and for the radiodilution of
['*C]-malathion in the dose formulations. The Certificate of Analysis is presented in
Appendix 4.

The following reference standards were supplied by the Sponsor to aid metabolite
identification. Copies of each certificate of analysis are presented in Appendix 5 to Appendix
25.
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Reference Standard Batch Expiry Date Storage
Diethyl Mercaptosuccinate 849-BSe-31B 27 Aug 2018 -20°C
0,0-Dimethyldithiophosphoric acid 291-BSe-62A 11 Apr 2018 Ambient
Desmethyl malaoxon dicarboxylic P1334-CSO-15- o
acid, trisodium salt filtered 26 May 2017 -20°C
Tetra ethyl dithiosuccinate 195-ABB-79-1 16 Nov 2017 -80°C
Monoethyl fumarate 43-1A-167 16 Nov 2017 Ambient
Mercaptosuccinic acid STBF9504V Unknown Ambient
Fumaric acid BCBP4470V Unknown Ambient
Succinic acid BCBR9019V Unknown Ambient
Maleic acid SLBL3661V Oct zgitze)(rete“ Ambient
Monoethyl maleate, potassium salt 91-FVL-122-2 05 Nov 2019 -20°C
Malathion Monocarboxylic Acid 1017-BSe-56B 31 Jan 2017 -20°C
Malathion Dicarboxylic Acid 621-BSe-81A 11 Feb 2026 -20°C
Desmethyl Malathion

Monocarboxylic Acid, Potassium 676-BSe-16A 02 Feb 2018 -20°C
Salt

Desmethyl Malathion Dicarboxylic o
Acid, Dicyclohexylammonium Salt 676-BSe-12A 21 Aug 2023 -20°C
S-(1,2-di(carbethoxy)ethyl)-O-methyl

hydrogen phosphorodithioate 924-BSe-15A 04 Apr 2019 -20°C
Dicyclohexylammonium salt

Malaoxon 676-BSe-89A 02 Feb 2021 -20°C
Isomalathion 924-BSe-56A 10 Mar 2018 -20°C
Diethyl Maleate 021281 IA 02 Apr 2023 -20°C
Diethyl Fumarate Aldrich S13344-424 25 Mar 2018 -20°C
Diethylmethylthiosuccinate D014 B MLT- 05 July 2022 20°C
O.0-dimethyl-thiophosphoric acid, 267-08J-54B 04 Feb 2021 20°C
dicyclohexylammonium salt

7.2 General Materials

Corn oil was obtained from Sigma Aldrich, UK.

Captisol (SBE-B-CD) was obtained from Cydex.

Sterile water for injection was obtained from Baxter.

Aquasafe 500 Plus® liquid scintillation fluid was obtained from Zinsser Analytic,

Maidenhead, UK.
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Carbo-Sorb® CO2 absorbing solution and Permafluor® E* scintillation fluid were used in
conjunction with the PerkinElmer Model 307 Sample Oxidiser and were supplied by
PerkinElmer Life Science and Analytical Instruments Inc, Sears Green, UK.
Spec-Check™-['*C] was used to estimate efficiencies of combustion and was also obtained
from PerkinElmer.

FlowLogic™-M scintillant was obtained from PerkinElmer Analytical Instruments, UK.
All other materials and chemicals used were of analytical grade where available.

7.3 Animals and Husbandry

Twenty male Sprague Dawley rats, age approximately 8-9 weeks at dosing (body weights
301-373 g) were supplied by Charles River (UK) Limited. The animals were acclimatised to
the experimental unit for at least 5 days before use on the study and were carefully observed
during this time to ensure that they were in good health and suitable for inclusion in the study.

During the pre-trial holding period, rats were multiply housed in solid floored polycarbonate
and stainless steel caging with bedding material. During on-study periods, animals were
multiply housed in polycarbonate and stainless steel cages with raised wire mesh floors.

A standard laboratory diet of known formulation (SDS Rat and Mouse Diet No.1 SDS,
Special Diet Services, 1 Stepfield, Witham, UK) and domestic mains tap water, were
available ad libitum. Each batch of diet is routinely analysed for composition and for the
presence of contaminants. No contaminants were found to be present in the diet or water at
levels considered to be capable of interfering with the purpose or outcome of the study.
Representative analytical data for typical diet and water available in the study are retained in
the study data.

The study room had automatic control of light cycle (alternating 12-hour light and dark
cycles) and temperature. Ranges of temperature and relative humidity measured during the
study were 18-22°C and 40-67%, respectively.

On-study, the appearance and behaviour of the animals were assessed at least twice daily and
details recorded.
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7.4 Animal Identification and Study Design

Phase Dose Route Dose Level (mg/kg) Animal ID
1 Oral 40 001M-004M
2 Oral 800 005M-008M
3 Oral 1200 009M-012M
4 Intravenous 4 013M-016M
5 Oral 800 017M-018M
6 Oral 1200 019M-020M

The whole blood and plasma kinetics of total radioactivity was determined at either an oral
dose at 40, 800 or 1200 mg/kg (Phase 1, 2 and 3, respectively) or an intravenous dose at

4 mg/kg (Phase 4) of ['*C]-malathion. In Phases 5 and 6, terminal blood samples were
collected at ca Cmax (determined from Phases 2 and 3) after oral administration at 800 or
1200 mg/kg [**C]-malathion, for chromatographic analysis.

7.5 Dose Preparation and Stability

7.5.1 Radiochemical Purity

The radiochemical purity of stock ['“C]-malathion was assessed prior to dose preparation by

HPLC.

The radiochemical purity of ['*C]-malathion was also assessed in the trial oral dose
formulations (40, 800 and 1200 mg/kg) at 24 and 48 h post preparation, and the trial
intravenous dose formulation (4 mg/kg) at 3 and 24 h post preparation, in order to determine
the stability of ['*C]-malathion in the intended dose vehicles. A pre-dose and post-dose purity
assessment was also carried out on each final dose formulation.
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The HPLC method used is presented below:

Equipment

HPLC model:
Radiodetector model:
Data handling:
Conditions

Column:

Column temperature:

Autosampler temperature:

Mobile Phase:

Mobile Phase Conditions:

QGradient:

UV detector wavelength:

7.5.2 Trial Formulations

Agilent 1100/1260
Beta Ram 4
Laura (LabLogic) version 4.2

Phenomenex Luna C18(2) (150 x 4.6 mm, 3 pm)
30°C

15°C

A: Milli-Q H20: Acetonitrile (45:55 v/v)
Isocratic

Time (min) % A

0 100

20 100

210 nm

Trial oral formulations were prepared at 8, 160 and 240 mg/mL and a trial intravenous
formulation at 0.8 mg/mL in order to assess the suitability of the dose formulation procedures
and also the radiochemical stability of ['*C]-malathion in the dose preparation. The trial dose
preparations mimicked the procedures required for the actual dose preparations but were
prepared using the minimum practicable quantities of test item.

7.5.3 Dose Formulations

For each oral dosing occasion, an appropriate volume of ['*C]-malathion was accurately
dispensed into a volumetric flask containing a pre-weighed amount of non-radiolabelled
malathion. The volumetric flask was made up to volume with ethanol and aliquots analysed
by liquid scintillation counting (LSC) to determine the specific activity of the radio-diluted
solution. The contents of the volumetric flask were transferred to a dose container with
sequential washings using ethanol. The ethanol was evaporated to dryness under a steady
stream of nitrogen and an appropriate volume of dose vehicle (corn oil) added in order to
achieve the required target dose concentration.

Whenever possible, each dose formulation was stirred with a magnetic stirrer until dose
formulation and dosing were complete. The dose formulations were stored in a fridge set to

maintain a temperature of 4°C.

For the intravenous dose preparation, an appropriate amount of non-radiolabelled malathion
was weighed into a volumetric flask and made up to volume with ethanol to form a stock
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solution. An appropriate volume of ['*C]-malathion was then accurately dispensed into a
dose jar and the relevant volume of unlabelled stock solution added. Ethanol was then added
to the dose jar to make up 5% of the total dose volume. The solution was mixed and 10%
aqueous sulfobutyl ether--cyclodextrin added to make up the remaining 95% dose volume.

Details of each individual dose preparation are listed below:

Phase Concentration CI({)?lile(;i(r::t\ilsn Calcﬁﬁf:dmeé%ht of Weight of Specific Activity
mg/g MBq/g ['*C]-malathion (mg) Dose (g) (MBg/mg)

1 9.05 1.05 99.6 11.0 0.116

2 143 1.73 1844 12.9 0.0121

3 222 1.86 2673 12.0 0.00835

4 0.804 0.936 9.52 11.8 1.16

5 181 2.14 1211 6.68 0.0118

6 253 2.08 1721 6.80 0.00822

7.6 Dose Administration

The oral formulations were administered by gastric gavage at a target dose volume of

5 mL/kg to achieve the target dose levels for each oral phase. The intravenous formulation
was administered via tail vein as a slow bolus over ca 30 seconds at a target dose volume of
5 mL/kg to achieve the target dose level.

Each animal was accurately weighed prior to dosing. The syringes were weighed prior to and
following each individual dose administration. The actual dose received by each animal was
determined with reference to the radioactive concentration, the weight of dose administered
and the calculated specific activity of the dose formulation. Any undosed residue, where
appropriate, was also taken into account.

The dose received by each animal is presented in Appendix 26.

7.7 Sample Collection

This study was conducted in 6 Phases. In Phases 1, 2 and 3, 1 group of 4 male rats each
received an oral administration of ['*C]-malathion at a target dose level of 40, 800 or
1200 mg/kg, respectively. In Phase 4, a group of 4 male rats each received an intravenous
administration of ['*C]-malathion at a target dose level of 4 mg/kg. Blood samples

(ca 0.2 mL) were collected by venepuncture of a tail or jugular vein into tubes containing
lithium heparin anti-coagulant at the following time points:

5 min (Phase 4 only), 15 min, 30 min, 1, 2, 4, 8, 12, 24, 30, 48, 72, and 96 h post dose.
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Duplicate aliquots of blood were removed for analysis and plasma was separated from the
remaining blood by centrifugation. Levels of radioactivity were determined in each sample of
whole blood and plasma collected.

In Phases 5 and 6, 1 group of 2 male rats each received an oral administration of
[*C]-malathion at a target dose level of 800 or 1200 mg/kg. All rats were humanely killed by
COz narcosis at 1.5 h post dose (ca Tmax determined from Phase 2 and 3).

A terminal blood sample (ca 3-10 mL) was collected by cardiac puncture into tubes
containing lithium heparin anti-coagulant. A small volume (ca 0.5 mL) was retained
separately for radioanalysis. Plasma was separated from the remaining blood by
centrifugation and the red blood cells retained. Levels of radioactivity were determined in
each sample of whole blood, red blood cells and plasma collected. Remaining plasma and red
blood cell samples were subjected to chromatographic analysis.

7.8 Sample Storage

All samples not analysed immediately were stored in a freezer set to maintain a temperature
of -20°C until taken for analysis. Any remaining samples were returned to storage in a
freezer set to maintain a temperature of -20°C.

7.9 Preparation of Samples for Total Radioactivity Analysis

Duplicate samples of plasma were made up to 1 mL with water and mixed with AquaSafe 500
Plus scintillation fluid (10 mL).

Duplicate aliquots of whole blood and red blood cells were combusted using a PerkinElmer
307 Sample Oxidiser. The resultant '*CO> generated was absorbed in Carbosorb® (8 mL) to
which Permafluor® E* scintillation fluid (10 mL) was added. Combustion of standards
showed that recovery efficiencies were in excess of 97% throughout.

7.10 Preparation of Samples for Chromatographic Analysis

The following samples were used for metabolite profiling and identification:

Sample Matrix Animals Dose Route | Dose Level (mg/kg) | Timepoint (h)
Plasma 017M-018M

Red Blood Cells | 017M-018M Oral 800 15
Plasma 019M-020M

Red Blood Cells | 019M-020M Oral 1200 15
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7.11 Quantification of Radioactivity

All samples prepared in scintillation fluid were subjected to LSC for 5 minutes, together with
representative blank and standard vials, using a Packard Tri-carb 2100TR liquid scintillation
analyser with automatic quench correction by an external method. Samples were allowed to
heat and light stabilise prior to analysis. Prior to calculation of each result, a background
count was determined and subtracted from each sample count rate.

For liquid scintillation counting, a limit of reliable determination of 30 d.p.m. above
background has been instituted in these laboratories. The following table summarises the
mean limit of reliable measurement values in this study (based on mean aliquot size):

Phase Mean limit of reliable measurement (pg equiv/g or mL)
1 0.14 (0.03)
2 1.4 (0.03)
3 1.5 (0.04)
4 0.01 (0.03)
5 1.0 (0.05)
6 1.2 (0.05)

Where results have arisen from data below the limit of reliable determination, the fact is
noted.

7.11.1 Data Presentation

Data presented in results tables were computer generated in DEBRA (and rounded
appropriately for inclusion in the report). As a consequence, calculation of individual and
mean values from data presented will, in some instances, yield slight differences from the
results presented.

7.12 Pharmacokinetic Evaluation

Pharmacokinetic parameters were estimated using Phoenix pharmacokinetic software
(Certara, Version 1.4) using a non-compartmental approach consistent with the oral and
intravenous dose routes of administration. All parameters were generated from
['*C]-malathion total radioactivity individual concentrations in whole blood and plasma from
rats after single doses of radiolabel test material. Parameters were estimated using the mean
actual dose received for each group and nominal sampling times relative to the start of each
dose administration. All concentrations calculated from less than 30 dpm above background
were excluded from the pharmacokinetic analysis.
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The area under the ['“C]-malathion total radioactivity concentration versus time curve (AUC)
was calculated using the linear trapezoidal method with linear interpolation. When practical,
the terminal elimination phase of each concentration versus time curve was identified using at
least the final three observed concentration values. The slope of the terminal elimination
phase was determined using log linear regression on unweighted concentration data.
Parameters relying on the determination of the terminal elimination phase were not reported
(NR) if the coefficient of determination was less than 0.800 and/or if the extrapolation of the
AUC to infinity represented more than 20% of the total area. The parameters described below
were reported to 3 significant figures, with the exception of Tmax Which has been reported to
no more significant figures than needed to explain time. Additional parameters automatically
generated by Phoenix, but not required by the Protocol, are maintained in the raw data.

Parameter Description of Parameter

Tmax The time after dosing at which the maximum concentration was observed.

Co The theoretical concentration at time zero after intravenous bolus dosing only.

Cmax The maximum observed concentration measured after dosing.

Cmax/D The Cpax divided by the dose administered.

AUC - The area under the concentration versus time curve from the start of dose administration to
the time after dosing at which the last quantifiable concentration was observed, using the
linear or linear/log trapezoidal method.

AUCq-/D The AUC . divided by the dose administered.

AUC 0-infy The area under the concentration versus time curve from time zero to infinity.

AUC 0-inn/D The AUC ¢-inp) divided by the dose administered.

Tin The apparent terminal elimination half life.

CL The apparent clearance rate of total radioactivity from the analysed test matrix following
intravenous dosing only.

vd The apparent volume of distribution of total radioactivity in the test system.

F Absolute bioavailability, calculated as the ratio of the dose-normalised AUC (oral) divided

by dose normalised AUC (intravenous) x 100%.

7.13 Metabolite Profiling and Identification

7.13.1 Samples

The following pooled plasma and red blood cell samples were received for analysis.

Matrix Animal ID Sex Route (rr]?;/iig) Timepoint (h) Sét;l([i);e
Plasma 017M-018M Male Oral 800 1.5 P1
019M-020M Male Oral 1200 1.5 P2
Red Blood 017M-018M Male Oral 800 1.5 R1
Cells 019M-020M Male Oral 1200 1.5 R2
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7.13.2 Preparation of Samples
7.13.2.1 Plasma

A subsample (1 mL) of each plasma pool was extracted with acetonitrile (3 volumes of
solvent/mL of sample), chilled in a freezer for 20 min, immediately centrifuged for 10 min at
4000 rpm and the supernatant separated from the pellet. The pellet was extracted a further
two times with acetonitrile as above and the supernatants combined. The pellet was further
extracted with water/acetonitrile (3:7, 3 volumes of solvent/mL of sample), centrifuged for 10
min at 4000 rpm and the supernatant separated from the pellet. Extracts for each plasma pool
were combined and the centrifuge tubes that were used for extractions were washed with
water (0.5-1 mL) and acetonitrile (0.5-1 mL), twice for P2 and four times for P1, as required
to achieve sufficient recovery. The washes were combined with the extract and the sample
concentrated to ca 200 pL. The volume for the concentrated extract was adjusted to 1 mL
(water/acetonitrile, 9:1 v/v), ready for LC-MS analysis. The remaining pellets were
resuspended in Milli-Q H20 (2 mL) and analysed in their entirety by LSC.

7.13.2.2 Red Blood Cells

A subsample (ca 1 g) of each red blood cell pool was extracted with acetonitrile (3 volumes of
solvent/g of sample), chilled in a freezer for 20 min, immediately centrifuged for 10 min at
4000 rpm and the supernatant separated from the pellet. The pellet was extracted a further
two times with acetonitrile as above and the supernatants combined. The pellet was further
extracted with water/acetonitrile (3:7, 3 volumes of solvent/g of sample) and
water/acetonitrile (1:1, 3 volumes of solvent/g of sample), each time the extracts were
centrifuged for 10 min at 4000 rpm and the supernatant separated from the pellet. Extracts for
each red blood cell pool were combined the sample concentrated to ca 200 uL. The volume
for the concentrated extract was adjusted to 1 mL (water/acetonitrile, 9:1 v/v), ready for
LC-MS analysis. The remaining pellets were resuspended in Milli-Q H20 (4 mL) and
analysed in their entirety by LSC.

7.13.3 Analytical Techniques

7.13.3.1 Chromatography (LC-MSn)

Equipment

Mass Spectrometer: Shimadzu LC-MS IT-ToF

HPLC: Shimadzu Prominence XR Modular HPLC System
Solvent Mixer 1.7 mL

Radio Detector: LabLogic 3-RAM Model 5 (300 pL flow cell)

Data Handling: Laura Version 4.2

Shimadzu LC-MS Solutions Version 3.6
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Approximately 25% of the flow from the HPLC was diverted to the mass spectrometer using
an inline splitter, the remainder was sent to the radiodetector.

7.13.3.2 LC Conditions

Pre-column:

Column:

Flow Rate:

PDA Detection Range:
Column temperature:

Autosampler temperature:
Mobile Phases:

Gradient:

7.13.3.3 MS Conditions

Phenomenex Security Guard C18

Imtakt Scherzo SS-C18 150 x 4.6 mm, 3 pm
1 mL/min

190-800

30°C

4°C

A: 0.1% Formic acid (aq)

B: 0.2% Trifluoroacetic acid in acetonitrile

Time (mins) %A  %B

0 95 5
10.00 95 5
30.00 80 20
60.00 30 70
65.00 10 90
65.01 95 5
70.00 95 5

The mass spectrometer optics were optimised for the analysis of ['*C]-malathion. General
instrument parameters were also recorded. Compound specific parameters are shown below.

Interface:

CDL Temperature:

Block Temperature:
Drying Gas (Nitrogen):
Polarity:

Potential:

Nebulising Gas (Nitrogen):
Acquisition:

ESI

200°C

200°C

On

Positive/Negative Switching

4.5kV/-3.5kV

1.5 L/min

Data Dependant (DDA) Method in both positive and negative
ion mode using automatic gain control (ASC 10e6).
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Event 1 2 3

Polarity Positive Positive Positive

MS Stage 1 2 3

Scan range 100-1200 50-1250 50-1250

Energy NA 60 60

Gas NA 100 100

Peak selection NA Automatic by intensity Automatic by intensity
Precursor isolation width NA 3 3

Q (Low mass cut off) value NA 0.251 0.251

Event 4 5 6

Polarity Negative Negative Negative

MS Stage 1 2 3

Scan range 100-1200 50-1250 50-1250

Energy NA 60 60

Gas NA 100 100

Peak selection NA Automatic by intensity Automatic by intensity
Precursor isolation width NA 3 3

Q (Low mass cut off) value NA 0.251 0.251

7.13.4 Data Evaluation

Following analysis by radio-LC-MS", the concentration (ug/g) for each metabolite in plasma
and red blood cells was determined from the % region of interest (%ROI) on the
chromatogram as follows:

pg/g =% ROI/100 x pg/g calculated in the analysed extract

The reliable limit of detection following LSC was assumed to be 30 d.p.m. above background
while the limit of detection for radio-chromatography using a flow scintillation analyser was
assumed to be 200 d.p.m.

7.13.5 Column Recovery

A representative column recovery was performed on a plasma and red blood cell sample using
LC conditions described in section 7.13.3.2. The radioactivity recovered in the post column
eluent was calculated to be quantitative against the radioactivity injected.

7.13.6 Structural Elucidation

The nature and identity of metabolites of ['4C]-malathion in rat plasma and red blood cells
was investigated by radio-LC-MS" using equipment and methods described in section
7.13.3.2. Metabolites were identified using comparative chromatography with standard
reference compounds, accurate mass measurement and MS" fragmentation.
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7.13.6.1 Accurate Mass Measurement

Accurate mass measurement was used to differentiate between potential metabolites of
['*C]-malathion and unrelated endogenous components and to determine metabolite structure.
The accurate mass error (ppm) was calculated from a comparison of the measured mass with
the theoretical mass for a suggested assignment. A low accurate mass error (<5 ppm or

<5 mDa for low level ions) supports the assignment. Conversely, a large accurate mass error
would refute the assignment:

Measured mass — Theoretical mass

Accurate mass error (ppm) = ( J x 1000000

Theoretical mass

7.13.6.2 Isotope Pattern

The presence of a radio label and sulphur atoms in ['*C]-malathion resulted in ions with
elevated mass. These afford a distinctive isotope pattern i.e. [M], [M+2]... corresponding to
the number of *C atoms and/or sulphur atoms incorporated into the structure. This was
typically conserved among metabolites of malathion that contained the '“C label and sulphur
atoms. The isotope pattern observed in full scan mass spectra was used to support a
postulated identification as it demonstrated the presence of the radio label/sulphur atoms.

7.14 Protocol Deviation

On two occasions (30 September 2016 and 01 October 2016), the temperature in the animal
room fell below the accepted range stated in the protocol of 19-23°C (18.2 and 17.7°C,
respectively). These values were marginally below the accepted minimum and no impact on
animal health was noted, therefore there was no study impact.
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8 RESULTS
8.1 Radiochemical Purity and Stability

['*C]-malathion was shown, by co-chromatography with malathion, to be 98.9% pure.
['*C]-malathion was also shown to be stable in the 8, 160 and 240 mg/mL trial oral
formulations at 24 and 48 hours post preparation, and in the 0.8 mg/mL trial intravenous
formulation at 3 and 24 hours post preparation, therefore confirming its stability for the
duration of the dosing periods. The purity of ['*C]-malathion in each formulation prior to and
following dose administration was also assessed. Purity results are summarised in the
following table:

Target Target Dose

Phase Concentration Level Mea;?rrli::lent PIJE;LCO y
(mg/mL) (mg/kg) woe
Initial stock purity NA NA 98.9
3 24 h 99.4
48 h 98.5
. 24 h 98.9
Trial Oral 160 NA a3h 037
24 h 98.0
240 48 h 98.7
. 3h 99.5
Trial Intravenous 0.8 2t 085
Pre-dose 98.0
! 8 40 Post-dose 99.6
Pre-dose 98.2
2 160 800 Post-dose 100
Pre-dose 98.9
3 240 1200 Post-dose 98.6
Pre-dose 98.3
4 0.8 4 Post-dose 98.8
Pre-dose 97.7
> 160 800 Post-dose 98.4
Pre-dose 98.1
6 240 1200 Post-dose 98.1

NA = Not applicable
Representative UV and radiochromatograms are presented in Appendix 27 to Appendix 30.

8.2 Dose Levels

The actual doses administered to the animals are detailed in Appendix 26. In Phase 1-3, the
40, 800 and 1200 mg/kg oral doses received by the animals were in the range

42.0-43.4 mg/kg, 746-804 mg/kg and 1053-1105 mg/kg, respectively. The 4 mg/kg
intravenous doses received by the animals were in the range 3.73-3.97 mg/kg. In Phase 5 and
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6, the 800 and 1200 mg/kg oral doses received by the animals were in the range 882-887 and
1240-1241 mg/kg.

8.3 Animal Observations

During the course of the study, no overt toxicological signs were observed in the test animals.

8.4 Pharmacokinetic Analysis

Mean concentrations of total radioactivity in whole blood and plasma are presented in Table 1
to Table 4, respectively. The mean blood to plasma ratios of radioactivity are presented in
Table 5 and Table 6.

8.4.1 Whole Blood and Plasma Kinetics Following Oral Administration at 40 mg/kg
(Phase 1)

Mean concentrations of total radioactivity in whole blood and plasma in male rats are
presented graphically in Figure 1 and 2, respectively. Individual animal whole blood and
plasma concentration data are presented in Appendix 31. Pharmacokinetic parameters are
presented in Table 7.

Following a single oral administration of ['*C]-malathion at 40 mg/kg to male rats,

blood concentrations of total radioactivity were detectable from the first sampling time of
0.25 h. Total radioactivity vs time profiles were consistent with the oral dose route whereby a
post-dose increase was evident followed by a generally bi-phasic decline in concentrations.
The measured mean peak concentrations of total radioactivity were attained at 1 h

(15.7 ng equiv/g). Thereafter, blood concentrations gradually declined to 0.3 pg equiv/g at
24 h and were below the limit of reliable measurement by 30 h post dose. The calculated
elimination half-life (T12) was 5.35 h and the AUC(0-infy was 84.8 ug equiv.h/g.

Plasma concentrations were also detectable from 0.25 h. The plasma measured mean
maximum value was 27.3 ng equiv/mL at 1 h post dose. Thereafter, plasma concentrations
steadily declined to 0.2 ug equiv/mL at 48 h then were below the limit of reliable
measurement. The calculated elimination half-life (T12) was 21.7 h and AUC0-inf) was

178 pg equiv.h/mL.

Over the 96 h sampling period, concentrations were quantifiable until ca 24 hours. Blood to
plasma ratios were generally consistent and in the range 0.44-0.61 over this time, suggesting

that the circulating radioactivity had a greater affinity with the plasma fraction.

The oral bioavailability (F) was 102% in whole blood and 117% in plasma.
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8.4.2  Whole Blood and Plasma Kinetics Following Oral Administration at 800 mg/kg
(Phase 2)

Mean concentrations of total radioactivity in whole blood and plasma in male rats are
presented graphically in Figure 3 and Figure 4, respectively. Individual animal blood and
plasma concentration data are presented in Appendix 32. Pharmacokinetic parameters are
presented in Table 8.

Following a single oral administration of ['*C]-malathion at 800 mg/kg to male rats, blood
concentrations of total radioactivity were detectable from the first sampling time of 0.25 h.
Measured concentrations of total radioactivity initially reached a maximum at 0.5 h

(75 pg equiv/g). Thereafter, mean blood concentrations appeared to plateau until 4 h

(74 ng equiv/g). The concentration then gradually declined until 72 h (3 pg equiv/g) but had
dropped below the limit of reliable measurement at the last sampling time of 96 h. The Ti.
value was 29.0 h and AUC0-inf) was 1850 pg equiv.h/g.

Plasma concentrations were also detectable from 0.25 h. Plasma measured maximum
concentration was attained at 0.5 h with a value of 152 pg equiv/imL. Thereafter, plasma
concentrations appeared to plateau until 4 h (150 pg equiv/mL), then decreasing until 96 h
(2 pg equiv/mL). The Ti2was 30.8 h and the AUC0-inf) was 2750 pg equiv.h/mL.

Where concentrations were quantifiable over the 96 h sampling period, blood to plasma ratios
were all <1, suggesting that the circulating radioactivity was more associated with the plasma
fraction. Between 0.25 and 24 h, blood to plasma ratios were in a slightly lower range
(0.48-0.63) compared to the period 30-72 h (0.74-0.85), suggesting that the circulating
radioactivity may have been becoming less associated with the plasma fraction at the later
sampling timepoints.

The oral bioavailability (F) was 121% in whole blood and 98% in plasma.

8.4.3 Whole Blood and Plasma Kinetics Following Oral Administration at
1200 mg/kg (Phase 3)

Mean concentrations of total radioactivity in whole blood and plasma in male rats are
presented graphically in Figure 5 and Figure 6, respectively. Individual animal blood and
plasma concentration data are presented in Appendix 33. Pharmacokinetic parameters are
presented in Table 9.

Following a single oral administration of ['*C]-malathion at 1200 mg/kg to male rats, blood
concentrations of total radioactivity were detectable at all sampling timepoints. Blood
measured mean peak concentrations of total radioactivity were attained at 0.5 h

(146 pg equiv/g), appearing to form a plateau until 8 h (96 ug equiv/g). Thereafter, the
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concentrations gradually decreased to 5 pug equiv/g at 96 h, with a calculated elimination half-
life (T12) of 37.7 h. The AUC(0-inf) was 2460 pg equiv.h/g.

Plasma concentrations were also detectable from 0.25 h. Plasma measured mean peak
concentration was attained at 0.5 h with a value of 249 pg equiv/imL. Thereafter, plasma
concentrations plateaued until 8 h (167 pg equiv/mL). Concentrations then gradually
decreased to 4 pg equiv/mL at the final sampling timepoint of 96 h. The calculated T12 was
25.7 h and AUC 0-inf) was 3610 pg equiv.h/mL.

Between the sampling times 0.25 and 30 h (range 0.51-0.65) blood to plasma ratios were all
<1, suggesting that the circulating radioactivity was more associated with the plasma fraction.
At 72 h, the ratio increased to 0.83 then become >1 at 72 and 96 h post dose, indicating that
the circulating radioactivity was becoming less associated with the plasma fraction at the later
sampling timepoints.

The oral bioavailability (F) was 118% in whole blood and 94% in plasma.

8.4.4  Whole Blood and Plasma Kinetics Following Intravenous Administration at
4 mg/kg (Phase 4)

Mean concentrations of total radioactivity in whole blood and plasma in male rats are
presented graphically in Figure 7 and Figure 8, respectively. Individual animal blood and
plasma concentration data are presented in Appendix 34. Pharmacokinetic parameters are
presented in Table 10.

Following a single intravenous administration of ['*C]-malathion at 4 mg/kg to male rats, the
theoretical concentration of radioactivity in blood at time zero (Co) was 12.5 pg equiv/g.
Thereafter, blood concentrations rapidly declined to 0.07 ug equiv/g by 8 h and

0.03 pg equiv/g at 24 h then were below the limit of reliable measurement. The calculated
elimination half-life (T12) was 11.0 h and the AUC0-infy was 7.45 ug equiv.h/g.

The theoretical concentration of radioactivity in plasma at time zero (Co) was

23.7 ug equiv/mL. Plasma measured mean concentrations then decreased to

0.11 pg equiv/mL at 8 h and 0.02 pg equiv/mL at 48 h then fell below the limit of reliable
measurement. The calculated elimination half-life (T12) was 27.0 h and the AUC0-inr) was
13.7 pg equiv.h/mL.

Over the 96 h sampling period, concentrations were quantifiable until 24 h. Blood to plasma
ratios were in the range 0.53-0.79 over this time and generally increased at each time point,
suggesting that the circulating radioactivity was becoming less associated with the plasma
fraction.
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8.4.5 Dose Proportionality

Following an increased oral dose from 40 mg/kg to 800 mg/kg, systemic exposure (as
determined by AUC o-inf) values) increased in a proportional manner in blood and a
sub-proportional manner in plasma. Comparing the 40 mg/kg to the 1200 mg/kg group,
systemic exposure increased in a broadly proportional manner in both blood and plasma. In
comparison to the 800 mg/kg group, systemic exposure increased in the 1200 mg/kg group in
a proportional manner in blood and a sub-proportional manner in plasma. Estimates of
bioavailability indicated absorption was complete in all groups.

8.5 Chromatographic Analysis
8.5.1 Collection of Plasma and Red Blood Cells for Chromatographic Analysis

A terminal blood collection was taken from the pairs of male rats given a single 800 mg/kg or
1200 mg/kg oral dose of ['*C]-malathion and terminated at the approximate Tmax (1.5 h).
These samples were used to enable the profiling of metabolites in plasma and red blood cells.
The blood and plasma concentrations of radioactivity for these animals, (Appendix 35), were
consistent with concentrations in similarly treated rats dosed in Phases 2 and 3.

8.5.2  Extraction of Radioactivity in Pooled Samples

In plasma, the majority of the radioactivity was recovered in the acetonitrile and
acetonitrile/water extracts. These extracts accounted for a total of 83.2% total radioactivity
(168.574 ng equiv/g) for P1 and 93.4% total radioactivity (149.921 pg equiv/g) for P2.
Between 95-105% of the radioactivity was recovered on concentration and reconstitution in
preparation of plasma samples for chromatographic analysis.

In red blood cells, the majority of the radioactivity was recovered in the acetonitrile and
acetonitrile/water extracts. These extracts accounted for 97.8% total radioactivity

(83.002 pg equiv/g) for R1 and 99.4% total radioactivity (53.381 pg equiv/g) for R2.
Between 85-90% of the radioactivity was recovered on concentration and reconstitution in
preparation of red blood cell samples for chromatographic analysis. The recoveries on
concentration were lower than for plasma due to the nature of the red blood cell samples.

8.5.3  Quantification of Radiolabelled Metabolites

The radiochromatograms for plasma are presented in Figure 14 and Figure 15 and red blood
cells in Figure 16 and Figure 17. Up to 16 radiolabelled components were detected
(Table 11).

Malathion dicarboxylic acid was the major component in plasma and was measured at a
concentration of 117.342 and 121.264 ng equiv/g in the 1200 mg/kg and 800 mg/kg dose
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samples, respectively. Two structural isomers for desmethyl malathion monocarboxylic acid
were observed, labelled 1 and 2, measuring at 2.290-4.737 ug equiv/g and

16.449-21.065 ng equiv/g, respectively (Table 12). Due to LC-MS" limitations it was not
possible to differentiate between isomers, however isomer 2 was observed to be present at a
much greater concentration. Malathion monocarboxylic acid was also present in plasma
(5.436-12.270 pg equiv/g). Sulphur substituted malathion monocarboxylic acid, labelled
metabolite 1, was identified at a concentration of 1.795-2.230 ug equiv/g. All remaining
components were unassigned and were individually measured at a concentration

<3 ug equiv/g.

Malathion dicarboxylic acid was also the major component in red blood cells and was
measured at a concentration of 33.262-47.368 pg equiv/g in the 1200 mg/kg and 800 mg/kg
dose samples, respectively. Two structural isomers for desmethyl malathion monocarboxylic
acid were observed, labelled 1 and 2, measuring <3.288 ug equiv/g and

3.403-5.673 pg equiv/g, respectively (Table 12). Due to LC-MS" limitations it was not
possible to determine which isomer was which, however isomer 2 was observed to be present
at a much greater concentration. Malathion monocarboxylic acid was also present in red
blood cells (3.878-10.018 pg equiv/g). Sulphur substituted malathion monocarboxylic acid,
labelled metabolite 1, was identified at a concentration of <1.543 pg equiv/g. All remaining
components were unassigned and were individually measured at a concentration

<2 ug equiv/g.

No other reference standards were detected by radio LC/MS in either the plasma or red blood
cells (see Table 15 for details).

8.6 Radio LC-MS & LC-MSMS Analysis
8.6.1 Reference Standards

Reference standards in Table 15 were analysed individually using LC conditions described in
Section 7.13.3.2. Representative extracted ion chromatograms (EIC), mass spectra and
postulated structure of observed ions for malathion dicarboxylic acid, malathion
monocarboxylic acid and desmethyl malathion monocarboxylic acid are presented in Figure 9
to Figure 13, respectively.

Representative radio-chromatograms for Plasma and Red Blood Cell extracts are presented in
Figure 14 to Figure 17.

Reference standards malathion dicarboxylic acid, malathion monocarboxylic acid and
desmethyl malathion monocarboxylic acid were confirmed by comparison of acquired
radio-LC-MS" data with reference standard data and by observation of an isotope mass pattern
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resulting from presence of the radiolabel/sulphur atoms. Data was broadly comparable
between samples and reference standards.

Reference standard desmethyl malathion monocarboxylic acid displayed 4 peaks in the EIC
for m/z 286.9818 ([M-HJ") at 36.4, 42.2, 43.6 and 50.8 min (Figure 13). The 4 peaks
represented 2 structural isomers for desmethyl malathion monocarboxylic acid, assigned
desmethyl malathion monocarboxylic acid 1 and desmethyl malathion monocarboxylic acid 2
(structures for both in Table 13). Further splitting of 2 peaks into 4 is postulated to be due to
the ionised and neutral forms when eluting through the LC column. Using LC-MS
fragmentation data it was possible to assign the components at 36.4 and 42.2 min in the EIC
for m/z 286.9818 ([M-H]) as desmethyl malathion monocarboxylic acid 1, and the peaks at
43.6 and 50.8 min as desmethyl malathion monocarboxylic acid 2. It was however not
possible to assign which isomer corresponded to which set of peaks.

8.6.2  Confirmation of malathion dicarboxylic acid

The radiolabelled component with retention time ca. 39.8 min (Figure 15) was assigned as
malathion dicarboxylic acid. This was supported by accurate mass measurement and by
comparison of retention time and fragmentation pathway with an authentic reference standard
for malathion dicarboxylic acid (Figure 9).

The EIC for the ion with m/z 272.9662 ([M-H]") showed a peak with retention time

ca. 39.9 min (Figure 18A) which was consistent with the radio-peak observed in the radio
chromatogram (Figure 15) and the retention time of ca. 39.5 min for reference standard
malathion dicarboxylic acid (Figure 9A). Accurate mass measurement of the molecular ion
(Figure 18B/C) returned a mass error of 2.20 ppm for the formula CsH1106PS2. The presence
of an [M], [M+2]... isotope pattern confirmed the presence of the radio label/sulphur atoms
(Figure 18C). Fragmentation of the deprotonated ion resulted in a diagnostic product ion with
m/z 141 (Figure 18D/E), constant with that observed during fragmentation of malathion
dicarboxylic acid reference standard (Figure 9D/E).

8.6.3  Confirmation of malathion monocarboxylic acid

The radiolabelled component with retention time ca. 48.0 min (Figure 14) was assigned as
malathion monocarboxylic acid. This was supported by accurate mass measurement and by
comparison of retention time and fragmentation pathway with an authentic reference standard
for malathion monocarboxylic acid (Figure 10).

The EIC for the ion with m/z 324.9940 ([M+Na]") showed a peak with retention time

ca. 48.2 min (Figure 19A) which was consistent with the radio-peak observed in the radio
chromatogram (Figure 14) and the retention time of ca. 47.6 min for reference standard
malathion monocarboxylic acid (Figure 10). Accurate mass measurement of the sodium
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adduct (Figure 19B/C) returned a mass error of 1.85 ppm for the formula CsHi14O¢NaPSz. The
presence of an [M], [M+2]... isotope pattern confirmed the presence of the radio label/sulphur
atoms (Figure 19C). Fragmentation of the sodium adduct ion resulted in diagnostic product
ions with m/z 303, 285, 257 and 167 (Figure 19B/D/E), consistent with that observed during
fragmentation of malathion monocarboxylic acid reference standard (Figure 10).

Two structural isomers for malathion monocarboxylic acid are possible. Using LC-MS data it
was not possible to identify if just one or both were present.

8.6.4  Confirmation of desmethyl malathion monocarboxylic acid

The radiolabelled components with retention time ca. 36.5, 42.0, 43.3 and 50.5 were assigned
as two desmethyl malathion monocarboxylic acid isomers (Figure 15). This assignment was
supported by low accurate mass errors for the postulated structure and by comparison of the
retention times and fragmentation pathways with an authentic reference standard for
desmethyl malathion monocarboxylic acid.

The EIC for the ion with m/z 286.9818 ([M-H]") showed three peaks with retention time

ca. 42.4,44.0 and 50.7 min (Figure 20A, Figure 21A and Figure 22A), consistent with the
radio-peaks at ca. 42.0, 43.3 and 50.5 min in the radiochromatogram (Figure 15) and the
retention times of 42.2, 43.6 and 50.8 min for reference standard desmethyl malathion
monocarboxylic acid (Figure 11A, Figure 12A, Figure 13A). Accurate mass measurement of
the molecular ion (Figure 20C, Figure 21C and Figure 22C) returned mass errors of 1.39,
2.79, 1.74 ppm for the formula C7H1306PS2, respectively. The presence of an [M], [M+2]...
isotope pattern confirmed the presence of the radio label/sulphur atoms (Figure 20C, Figure
21C and Figure 22C). Fragmentation of the deprotonated molecular ion for the component at
42.0 min resulted in diagnostic product ions with m/z 241 and 143 (Figure 20D/E). This was
consistent with fragmentation of the 42.2 min component in desmethyl malathion
monocarboxylic acid reference standard (Figure 11E/F). Fragmentation of the deprotonated
molecular ion for the components at 43.3 and 50.5 min resulted in diagnostic product ions
with m/z 253, 241, 143 and 127 (Figure 21D/E/F and Figure 22D/E/F). This fragmentation
pathway was consistent with the 43.6 and 50.8 min component in desmethyl malathion
monocarboxylic acid reference standard (Figure 12E/F/G/H, Figure 13E/F/G).

The radio component with retention time of 36.5 min (Figure 15) was assigned as desmethyl
malathion monocarboxylic acid 1 by comparison of retention time with an authentic reference
standard for desmethyl malathion monocarboxylic acid. The component at 36.5 min was
however not detected by LC-MS analysis due to the low concentration levels.

The two peaks at 36.5 and 42.0 min in the radiochromatogram and EIC for m/z 286.9818
([M-HJ") were for one of the two possible structural isomers, assigned desmethyl malathion
monocarboxylic acid 1, and the peaks at 43.3 and 50.5 for the other, assigned desmethyl
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malathion monocarboxylic acid 2. Using LC-MS fragmentation data it was possible to
confirm that components at 36.5 and 42.0 min were one isomer and 43.3 and 50.5 min were
the other. The split in the peaks is postulated to be due to the ionised and neutral form for
both isomers when eluting through the LC column.
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9 CONCLUSIONS

Following a single oral dose of ['*C]-malathion at a target dose of 40, 800 or 1200 mg/kg to
male rats, the dose was rapidly absorbed with whole blood and plasma measured maximum
mean concentrations of total radioactivity achieved at 1 h, 0.5 h and 0.5 h, respectively.

In all dose groups, total systemic exposure was generally higher in plasma compared to whole
blood. In the oral 40 mg/kg group, concentrations were quantifiable until ca 24 hours post
dose. Within this period, blood to plasma ratios were generally consistent and <1, suggesting
circulating radioactivity was more associated with the plasma fraction. In the oral 800 and
1200 mg/kg groups, total radioactivity became less associated with the plasma fraction at the
later sampling times. This trend was especially evident at the 1200 mg/kg dose where the
blood to plasma ratio increased to >1 at 72 and 96 h post dose.

As oral doses of ['*C]-malathion increased from 40 mg/kg to 800 mg/kg and 1200 mg/kg,
systemic exposure to total radioactivity increased in both whole blood and plasma. In blood,
the increase was consistently proportional. In plasma, the increase was sub proportional with
the exception of the increase from 800 to 1200 mg/kg where the relationship was
proportional. At the 800 and 1200 mg/kg doses, concentrations remained close to the
maximum measured concentration between 2-8 h before decreasing, suggesting prolonged
absorption and/or saturation in metabolic/elimination processes following increased doses. A
comparison of AUC values between intravenous and oral doses gave oral bioavailability, F,
values of approximately 100%, confirming quantitative oral absorption. In a couple of
instances F was calculated to be >100% and this was attributed to the differences due to
extrapolation of the intravenous dose level to higher oral dose levels.

Following a single intravenous dose of ['*C]-malathion at a target dose of 4 mg/kg, the
concentration of radioactivity in whole blood and plasma steadily declined to 24 and 48 h post
dose, respectively, then falling below the limit of detection.

Up to 16 radiolabelled components were detected in the plasma and red blood cells in rats,
with the metabolites detected qualitatively similar at both dose levels.

Malathion dicarboxylic acid was the major component in both the low and high dose plasma
and red blood cells, measured between 33.262-121.264 pg equiv/g. Two structural isomers
for desmethyl malathion monocarboxylic acid were observed, with one (labelled isomer 2)
present at much greater concentrations (3.403-21.065 pg equiv/g). Malathion
monocarboxylic acid was also observed and measured at a greater concentration in the

800 mg/kg dose group (10.018-12.270 pg equiv/g) relative to the 1200 mg/kg dose group
(3.878-5.436 pg equiv/g). A sulphur substituted malathion monocarboxylic acid
(metabolite 1) was also identified present at concentrations (<1.092-2.230 pg equiv/g). All
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remaining components were unassigned and were individually measured at a concentration
<3 pg equiv/g.

See Table 11 and Table 12 for quantification of identified metabolites and Table 13 and
Table 14 for a summary of identified metabolites. Table 15 summarises the analysed
reference standards which were not detected.
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10 FIGURES

Figure 1 Mean Concentration of Total Radioactivity in Whole Blood Following a
Single Oral Administration of ['*C]-Malathion to Male Rats at a Target
Dose Level of 40 mg/kg
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Mean Concentration of Total Radioactivity in Plasma Following a
Single Oral Administration of ['*C]-Malathion to Male Rats at a Target
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Figure 3 Mean Concentration of Total Radioactivity in Whole Blood Following a
Single Oral Administration of ['*C]-Malathion to Male Rats at a Target
Dose Level of 800 mg/kg
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Figure 4 Mean Concentration of Total Radioactivity in Plasma Following a
Single Oral Administration of ['*C]-Malathion to Male Rats at a Target
Dose Level of 800 mg/kg
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Figure 5 Mean Concentration of Total Radioactivity in Whole Blood Following a
Single Oral Administration of ['*C]-Malathion to Male Rats at a Target
Dose Level of 1200 mg/kg
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Figure 6 Mean Concentration of Total Radioactivity in Plasma Following a
Single Oral Administration of ['*C]-Malathion to Male Rats at a Target
Dose Level of 1200 mg/kg
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Figure 7 Mean Concentration of Total Radioactivity in Whole Blood Following a
Single Intravenous Administration of [1*C]-Malathion to Male Rats at a
Target Dose Level of 4 mg/kg
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Mean Concentration of Total Radioactivity in Plasma Following a
Single Intravenous Administration of [1*C]-Malathion to Male Rats at a

Target Dose Level of 4 mg/kg
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Figure 9 Representative LC-MS Analysis of Reference Standard Malathion
Dicarboxylic Acid

A. Extracted Ion Chromatogram for m/z 272.9662 (|[M-H]")
MS File: CHE018012

(x10,000,000)
2.00:4:272 9662 (1.00)

39.528

1.751

1.50

1.25

1.004

0.75

0.50

0.251

0_m ) ) i ) In L X ) )
0 10 20 30 40 20 60

B. Full Scan Mass Spectrum

Event#: 4 MS(E-) Ret. Time : 39.380 ->39.760 - 34.075 ->39.202 Scan# : 7276 -> 7348 -
6291 -> 7240

Inten.(x10,000,000)

140.97
2.0d 0.9795 272.9675
15
408.9405
1.0
0.5, 226.?997
0.0/110.9233 I2s.gsas | . 5389020

250 500 750 1000 miz
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Figure 9 Representative LC-MS Analysis of Reference Standard
(continued) Malathion Dicarboxylic Acid

C. Expanded Full Scan Mass Spectrum

Event#: 4 MS(E-) Ret. Time : 39.380 -> 39.760 - 34.075 ->39.202 Scan# : 7276 -> 7348 -
6291 -> 7240

Inten.(x10,000,000)

2.0/ 272.9675
1.0
274.f680 284.9534
276.9547
002711153 ) “ P ‘ ‘ ‘ K
270.0 2725 275.0 2775 280.0 2825 miz

D. Expanded MS/MS Fragmentation Spectrum

Event#: 5 MS/MS(E-) Ret. Time : 39.443 ->39.507 Scan# : 7289 -> 7301 Precursor :
272.9695 Cutoff: 75

Inten. (x10,000,000)

1.00

0.75] | 140.9797
0.50

0.251
0.001110.4534

250 500 750 1000 miz
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Figure 9 Representative LC-MS Analysis of Reference Standard Malathion
(continued) Dicarboxylic Acid

E. Postulated Structures of Observed Ions

Observed Mass Calculated Mass Chemical Formula Postulated Structure
(0] OH
U
S o
272.9675 272.9662 CeH1006PS, |
/O—Fl’:S
S
?_
140.9797 140.9781 C,HsO3PS /O_Fl):O
O
AN
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Figure 10 Representative LC-MS Analysis of Reference Standard Malathion
Monocarboxylic Acid

A. Extracted Ion Chromatogram for m/z 324.9940 ([M+Na]")
MS File: CHE018018

(x100,000,000)
1:324.9940 (1.00)

1.251

47.835

1.004
0.751
0.50

0.251

0.00 L
50

0 10 20 30 40

B. Full Scan Mass Spectrum

Event#: 1 MS(E+) Ret. Time : 47.535 ->47.783 - 42.158 -> 47.392 Scan# : 8683 -> 8731 -
7692 -> 8653

Inten.(x100,000,000)

324.9937
1.0{
0.51
285.??02
001989741 | 1 454.9489 648.9821 757 4166 991.3243 1184 9756

250 500 750 1000 m/z
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Figure 10 Representative LC-MS Analysis of Reference Standard Malathion
(continued) Monocarboxylic Acid

C. Expanded Full Scan Mass Spectrum

Event#: 1| MS(E+) Ret. Time : 47.535 -> 47.783 - 42.158 -> 47.380 Scan# : 8683 -> 8731 -
7692 -> 8653

Inten.(x10,000,000)

3.0]
303.0104
2.0 285.0002
256.9694

1.0

158.9741 314/9463
001699683 _180.7897 _210,8472 228.9760 ‘25 P4 ‘ Ll_297.64 n&
150.0 175.0 200.0 225.0 250.0 275.0 300.0 miz

D. Expanded Full Scan Mass Spectrum

Event#: 1 MS(E+) Ret. Time : 47.535 ->47.783 - 42.158 -> 47.392 Scan# : 8683 -> 8731 -
7692 -> 8653

Inten. (x100,000,000)

324.9937
1.0]
0.5]
326.9668
0.0 321.9870 | | 328.9200 3309647 3322215
320.0 3225 325.0 3275 330.0 miz

E. MS/MS Fragmentation Spectrum

Event#: 2 MS/MS(E+) Ret. Time : 47.535 ->47.598 Scan# : 8684 -> 8696 Precursor :
324.9900 Cutoff: 89

Inten.(x10,000,000)

164.9758
2.0q
1.0
183 .TOQS
278.9529
0-0 H l ‘ . ?\

250 500 750 1000 miz
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Figure 10 Representative LC-MS Analysis of Reference Standard Malathion
(continued) Monocarboxylic Acid

F. Expanded MS/MS Fragmentation Spectrum

Event#: 2 MS/MS(E+) Ret. Time : 47.535 -> 47.598 Scan# : 8684 -> 8696 Precursor :
324.9900 Cutoff: 89

Inten.(x10,000,000)

164.9758
167.0337

2.0q

1.0

148.r973 183.

rogs

278.952
0 1329493 | o ‘ 215.0308 2559158 2 0P |
100.0 125.0 150.0 175.0 200.0 225.0 250.0 275.0 miz
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Figure 10 Representative LC-MS Analysis of Reference Standard Malathion
(continued) Monocarboxylic Acid

G. Postulated Structures of Observed Ions

Observed Mass Calculated Mass Chemical Formula Postulated Structure
(@] OH
N 0
324.9937 324.9940 CsH1sNaOgPS2 ? RN
0—P=S .
/ é Na
~
(@] OH
N 0
+
303.0104 303.0120 CsH1606PS: H? RN
/o—F|>:s
(0]
~
O\ +
~C (o]
285.0002 285.0015 CsH1405PS: S o ™
(in-source) |
/O—ITZS
O
~
O\ +
~C (0]
256.9694 256.9702 CoH1005PS: S)\/“\OH
(in-source) |
/O—Fl’:S
(0]
~
0] OH +
N 0] Na
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Figure 11 Representative LC-MS Analysis of Reference Standard Desmethyl
Malathion Monocarboxylic Acid (42.2 min)

A. Extracted Ion Chromatogram for m/z 286.9818 (|[M-H]")

MS File: CHE018017
(x10,000,000)

7.0{4:286 9818 (1.00)
o

60 49
50
40
3.0

%
20 «

8 ©
1.0l Jk U 3
y (S|

0 10 20 30 40 50 60
See explanation in section 8.6.1 for the reason why 4 peaks are observed in the EIC.

B. Full Scan Mass Spectrum (42.2 min)

Event#: 4 MS(E-) Ret. Time : 42.172 -> 42.362 - 38.510 -> 42.021 Scan# : 7697 -> 7733 -
7021 -> 7668

Inten.(x100,000,000)

1ol 286.0818
0.5/
422 9578
0.0 112:9930226.9992)  393%g6T © _ 596.9490 7877934 900.9482

250 500 750 1000 miz
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Figure 11 Representative LC-MS Analysis of Reference Standard Desmethyl
(continued) Malathion Monocarboxylic Acid (42.2 min)

C. Expanded Full Scan Mass Spectrum (42.2 min)

Event#: 4 MS(E-) Ret. Time : 42.172 ->42.362 - 38.510 -> 42.021 Scan# : 7697 -> 7733 -
7021 -> 7668

Inten. (x100,000,000)

1.0] 286.9818

05,

0.0 1900347 2049738 2269992 2409429 2649265 282 9671
175.0 200.0 225.0 250.0 2750 e

D. Expanded Full Scan Mass Spectrum (42.2 min)

Event#: 4 MS(E-) Ret. Time : 42.172 ->42.362 - 38.510 -> 42.021 Scan# : 7697 -> 7733 -
7021 -> 7668

Inten. (x100,000,000)

1.0l 286.9818
0.51
J 288,802
0.0l_282.9677  284.9418 _ | _290.9460 ‘ 204 8747
2825 285.0 287.5 290.0 2925 295.0 miz

E. MS/MS Fragmentation Spectrum (42.2 min)

Event#: 5 MS/MS(E-) Ret. Time : 42.362 -> 42.425 Scan# : 7734 -> 7746 Precursor :

286.9876 Cutoff: 79
Inten.(x10,000,000)

142.9434

2.0q

1.0

240.[418
0.0 1109?75 ! 95.5592

250 500 750 1000 miz
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Figure 11 Representative LC-MS Analysis of Reference Standard Desmethyl
(continued) Malathion Monocarboxylic Acid (42.2 min)

F. Postulated Structures of Observed Ions

Observed Mass Calculated Mass Chemical Formula Postulated Structure
o
N\
(0]
S o
P\
/ ~OH
O\ 0]
286.9818 286.9818 C7H,04PS; or
O
\ O' J
S O
P \
/ ~OH
o O
0]
A\
C
240.9418 240.9400 CsH4OsPS, s\ "
/ TOH
O\ 0]
SH
P
142.9434 142.9400 CH40,PS; O/ OH
N\ L
CH,
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Figure 12 Representative LC-MS Analysis of Reference Standard Desmethyl
Malathion Monocarboxylic Acid (43.6 min)

A. Extracted Ion Chromatogram for m/z 286.9818 (|[M-H]")

MS File: CHE018017
(x10,000,000)

7.0{4:286 9818 (1.00)
o

60 49
50
40
3.0

%
20 «

8 ©
1.0l Jk U 3
y (S|

0 10 20 30 40 50 60
See explanation in section 8.6.1 for the reason why 4 peaks are observed in the EIC.

B. Full Scan Mass Spectrum (43.6 min)

Event#: 4 MS(E-) Ret. Time : 43.563 ->43.770 - 44.135 -> 46.279 Scan# : 7956 -> 7994 -
8062 -> 8453

Inten.(x100,000,000)

286.9814
1.04
0.5]
226.?782
0.0L112.9885 L 422'?569‘ 596.9493 7458330 907.9628

250 500 750 1000 miz
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Figure 12 Representative LC-MS Analysis of Reference Standard Desmethyl
(continued) Malathion Monocarboxylic Acid (43.6 min)

C. Expanded Full Scan Mass Spectrum (43.6 min)

Event#: 4 MS(E-) Ret. Time : 43.563 ->43.770 - 44.135 -> 46.279 Scan# : 7956 -> 7994 -
8062 -> 8453

Inten.(x10,000,000)

286.
3.0
2.09 226.9782
1.0 240.9409
248.9614 289.0869
0.0 204.9287 280.2431 l ?254.9482 ‘
175.0 200.0 225.0 250.0 275.0 miz

D. Expanded Full Scan Mass Spectrum (43.6 min)

Event#: 4 MS(E-) Ret. Time : 43.563 ->43.770 - 44.135 -> 46.279 Scan# : 7956 -> 7994 -
8062 -> 8453#

Inten.(x100,000,000)

286.0814
1.01
0.5
288.9814
00— 2859109 Jl.. | | _290.9929 2931920 294 8830
2825 285.0 287.5 290.0 2925 295.0 miz

E. MS/MS Fragmentation Spectrum (43.6 min)

Event#: 5 MS/MS(E-) Ret. Time : 43.707 -=> 43.770 Scan# : 7983 -> 7995 Precursor :
286.9839 Cutoff: 79

Inten. (x10,000,000)

142.9430
5.01
2.5 240.9432
110.91
0.0 ?J h’%‘% 3711

250 500 750 1000 miz
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Figure 12 Representative LC-MS Analysis of Reference Standard Desmethyl
(continued) Malathion Monocarboxylic Acid (43.6 min)

F. Expanded MS/MS Fragmentation Spectrum (43.6 min)
Event#: 5 MS/MS(E-) Ret. Time : 43.707 -=> 43.770 Scan# : 7983 -> 7995 Precursor :

286.9839 Cutoft: 79
Inten. (x10,000,000)

142.9430
5.0
25 240.9432
266.9656
110.9132
0.0 | 94.9331 i ‘ 177.0285 _ 2069456 2629943 |
500 750 1000 1250  150.0 1750 2000 2250 2500 2750 mikz

G. Expanded MS/MS Fragmentation Spectrum (43.6 min)

Event#: 5 MS/MS(E-) Ret. Time : 43.707 -=> 43.770 Scan# : 7983 -> 7995 Precursor :
286.9839 Cutoff: 79

Inten. (x10,000,000)

142.9430
5.0
2.5
177.0285
110.9132
0.0 664124 795619 949331 P 126'?632 158.9283

50.0 75.0 100.0 125.0 150.0 "miz
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Figure 12
(continued)
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Representative LC-MS Analysis of Reference Standard Desmethyl

Malathion Monocarboxylic Acid (43.6 min)

H. Postulated Structures of Observed Ions

Observed Mass Calculated Mass Chemical Formula Postulated Structure
(@]
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/ ~OH
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Figure 13 Representative LC-MS Analysis of Reference Standard Desmethyl
Malathion Monocarboxylic Acid (50.8 min)

A. Extracted Ion Chromatogram for m/z 286.9818 (|[M-H]")

MS File: CHE018017
(x10,000,000)

7.0{4:286 9818 (1.00)
o

60 49
50
40
3.0

%
20 «

8 ©
1.0l Jk U 3
y (S|

0 10 20 30 40 50 60
See explanation in section 8.6.1 for the reason why 4 peaks are observed in the EIC.

B. Full Scan Mass Spectrum (50.8 min)

Event#: 4 MS(E-) Ret. Time : 50.610 -> 50.977 - 48.587 -> 50.507 Scan# : 9255 -> 9323 -
8882 -> 9235

Inten.(x1,000,000)

286.9807

644.8594
48| 378.9139 498 9191
l 22.?564 r
e i ‘ ol MM Hml - .“Ln\ﬂ?%&‘ﬁ?ﬁ?‘ N ?QZ.\K643 ‘93‘8822‘3|‘

250 500 750 1000 miz

5.0

2.57 226.
112.?720

0.0
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Figure 13 Representative LC-MS Analysis of Reference Standard Desmethyl
(continued) Malathion Monocarboxylic Acid (50.8 min)

C. Expanded Full Scan Mass Spectrum (50.8 min)
Event#: 4 MS(E-) Ret. Time : 50.610 -> 50.977 - 48.587 -> 50.507 Scan# : 9255 -> 9323 -
8882 -> 9235

Inten.(x1,000,000)

286.9807 |
5.0
248.9500
25 226.9648
0.0 1925814 204.9287  221.22204[  240.9354 |, 268.9505 1y
175.0 200.0 225.0 250.0 275.0 miz

D. Expanded Full Scan Mass Spectrum (50.8 min)

Event#: 4 MS(E-) Ret. Time : 50.610 -> 50.977 - 48.587 -> 50.507 Scan# : 9255 -> 9323 -
8882 -> 9235

Inten.(x1,000,000)

286.9807
5.0
2.51
0.0— 285.6710 _.. 2889814  290.9708 292.9591 ‘
2825 285.0 287.5 290.0 2925 295.0 miz

E. MS/MS Fragmentation Spectrum (50.8 min)

Event#: 5 MS/MS(E-) Ret. Time : 50.702 -> 50.733 Scan# : 9274 -> 9280 Precursor :
286.9822 Cutoff: 79

Inten.(x1,000,000)

142.9440
5.0
252.9948
2.51
110.9155
ool 1!

I
250 500 750 1000 m/z
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Figure 13 Representative LC-MS Analysis of Reference Standard Desmethyl
(continued) Malathion Monocarboxylic Acid (50.8 min)

F. Expanded MS/MS Fragmentation Spectrum (50.8 min)
Event#: 5 MS/MS(E-) Ret. Time : 50.702 -> 50.733 Scan# : 9274 -> 9280 Precursor :
286.9822 Cutoff: 79

Inten. (x1,000,000)

142.9440
5.01
252.9948
2.5
126.9665
110.9155
00 D 127.@569 158.9369  178.0285 206.9618 238.9806

100.0 125.0 150.0 175.0 200.0 225.0 250.0 miz
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Figure 13 Representative LC-MS Analysis of Reference Standard Desmethyl
(continued) Malathion Monocarboxylic Acid (50.8 min)

G. Postulated Structures of Observed Ions

Observed Mass Calculated Mass Chemical Formula Postulated Structure
O /—
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S o}
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/ ~OH
O\ 0]
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\
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Figure 14 Radiochromatogram of Plasma Collected from Male Rats 1.5 h after
Oral Administration of ['*C]-Malathion (800 mg/kg)
MS File Name: CHEO018099
Laura File Name: 11884 025 P1S.7E.Evaluation
Sample Name: P1S.7E
Concentration: 168.574 png equiv/g
CPM
] 0
; ~
6000.0 - 3
5000.0 *
4000.0
i 0
] N
] [(o} o o
3000.0 ] Nt w9
] § g < §
] @ rs}
200001 @ © & g R & 8
Id 6 S ® & ) <
1000.0 - f‘
e
0.00 20‘.00 40‘.00 60‘.00 min
Name Retention %ROI pg equiv/g
(min) (%)
Region 1 2.25 0.81 1.365
Region 2 5.75 0.71 1.191
Region 3 10.25 0.52 0.875
Region 4 18.00 0.25 0.418
Metabolite 1 (m/z 259) 20.75 1.06 1.795
Region 6 33.00 1.67 2.811
Region 7 35.25 0.58 0.970
Desmethyl Malathion Monocarboxylic Acid 1 36.75 0.56 0.943
Malathion Dicarboxylic Acid 39.75 71.93 121.264
Desmethyl Malathion Monocarboxylic Acid 1 42.00 2.14 3.607
Desmethyl Malathion Monocarboxylic Acid 2 43.50 10.34 17.438
Malathion Monocarboxylic Acid 48.00 7.28 12.270
Desmethyl Malathion Monocarboxylic Acid 2 50.25 2.15 3.627

13 Peaks 100.00
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Figure 15 Radiochromatogram of Plasma Collected from Male Rats 1.5 h after
Oral Administration of ['*C]-Malathion (1200 mg/kg)
MS File Name: CHEO018133
Laura File Name: 12015 031 P2S.5E re-run.Evaluation
Sample Name: P2S.5E
Concentration: 149.921 pg equiv/g
CPM
b Lo}
] ™~
3000.0 &
] h
2500.0 ‘\
| H
2000.0 ‘ &
1 ™
1 <
1500.0 - 5
] o
1000.0 '8 g 8 R 3 8| %8
R RN o 8 g | g 3
500.0 - | ‘s
] i ,
0.00 20‘.00 40‘.00 60‘.00 min
Name Retention %ROI pg equiv/g
(min) (%)
Region 1 2.25 1.40 2.099
Region 2 5.50 0.45 0.681
Metabolite 1 (m/z 259) 21.00 1.49 2.230
Region 4 32.75 1.57 2.350
Desmethyl Malathion Monocarboxylic Acid 1 36.50 0.70 1.045
Malathion Dicarboxylic Acid 39.75 78.27 117.342
Desmethyl Malathion Monocarboxylic Acid 1 42.00 1.53 2.290
Desmethyl Malathion Monocarboxylic Acid 2 43.25 9.47 14.191
Malathion Monocarboxylic Acid 48.00 3.63 5.436
Desmethyl Malathion Monocarboxylic Acid 2 50.50 1.51 2.258

10 Peaks 100.00
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Figure 16 Radiochromatogram of Red Blood Cells Collected from Male Rats 1.5 h
after Oral Administration of ['*C]-Malathion (800 mg/kg)
MS File Name: CHEO018098
Laura File Name: 11989 024 R1S.5E.Evaluation
Sample Name: R1S.5E
Concentration: 70.967 pg equiv/g
CPM
1600.0
| ey
1400.0 ™~
[}
] ® o
o
1200.0 1 o
<
1 o
Yo}
1000.0 ™
| <
800.0 -
5000 o 3 828838 4 |g
I o < Qoo N N
400.0 : M 1
200.0 : :
00 7 . b T
0.00 20‘.00 40‘.00 60‘.00 min
Name Retention ~ %ROI ug equiv/g
(min) (%)
Region 1 2.25 0.96 0.680
Region 2 4.75 0.35 0.251
Metabolite 1 (m/z 259) 20.50 0.81 0.575
Region 3 31.50 0.15 0.110
Region 4 32.75 1.28 0.908
Region 5 33.50 0.67 0.477
Region 6 35.00 1.53 1.089
Desmethyl Malathion Monocarboxylic Acid 1 36.00 2.84 2.013
Region 8 37.00 1.22 0.864
Malathion Dicarboxylic Acid 39.75 66.75 47.368
Desmethyl Malathion Monocarboxylic Acid 1 42.25 1.80 1.275
Desmethyl Malathion Monocarboxylic Acid 2 43.50 6.46 4.581
Malathion Monocarboxylic Acid 48.00 14.12 10.018
Desmethyl Malathion Monocarboxylic Acid 2 50.25 1.07 0.756

14 Peaks 100.00
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Figure 17 Radiochromatogram of Red Blood Cells Collected from Male Rats 1.5 h
after Oral Administration of ['“C]-Malathion (1200 mg/kg)
MS File Name: CHEO018020
Laura File Name: 11854 020 R2S.5E.Evaluation
Sample Name: R2.5E
Concentration: 47.669 pg equiv/g
CPM
1000.0
Yo}
N
(o2}
™
800.0
K2
600.0 i
2 S
8
ol &
400.0 o 0 ololoal §
Q 0 : S |uvunuy ToRTe)
N © 5 8|8( S 9
T Yo}
200.0 \ /
0.00 20‘.00 40‘.00 60‘.00 min
Name Retention %ROI ug equiv/g
(min) (%)
Region 1 225 1.82 0.869
Metabolite 1 (m/z 259) 18.50 1.06 0.503
Region 2 31.75 2.44 1.162
Region 3 35.00 2.38 1.134
Desmethyl Malathion Monocarboxylic Acid 1 35.75 1.02 0.487
Region 5 36.50 1.73 0.824
Malathion Dicarboxylic Acid 39.25 69.78 33.262
Region 6 40.50 1.16 0.553
Desmethyl Malathion Monocarboxylic Acid 1 42.00 1.03 0.492
Desmethyl Malathion Monocarboxylic Acid 2 42.75 7.14 3.403
Malathion Monocarboxylic Acid 47.25 8.14 3.878
Desmethyl Malathion Monocarboxylic Acid 2 50.25 1.22 0.581
Region 8 54.25 1.09 0.520

13 Peaks 100.00
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Figure 18 Representative LC-MS Analysis of Malathion Dicarboxylic Acid
confirmed at 39.8 min in Plasma (P2)

A. Extracted Ion Chromatogram for m/z 272.9662 (|[M-H]")

MS File: CHE018133

x10,000,000)
4:272.9662 (1.00)

3.5]

/39.893

3.01

2.5]

2.01

1.5]

1.0

0.51

0 10 20 30 40 50 60

B. Full Scan Mass Spectrum

Event#: 4 MS(E-) Ret. Time : 40.068 - 39.405 -> 39.649 Scan# : 7407 - 7283 -> 7331
Inten. (x10,000,000)

5.0] 272.9668
140.5792

4.0
3.01
2.0

1.04
227.PO1E
L L

440.f879
387.0835  551.9066 747.9919

0.0 L : ‘
250 500 750 1000 miz
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Figure 18
(continued)

Test Facility Study No. 172891

Representative LC-MS Analysis of Malathion Dicarboxylic Acid
confirmed at 39.8 min in Plasma (P2)

C. Expanded Full Scan Mass Spectrum

Event#: 4 MS(E-) Ret. Time : 40.068 - 39.405 -> 39.649 Scan# : 7407 - 7283 -> 7331

Inten. (x10,000,000)

5.0

4.04

3.04

2.04

1.01

272.0668

|

.| 2759703

0.0
270.0

2725

275.0 2775 280.0 2825 miz
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Figure 18 Representative LC-MS Analysis of Malathion Dicarboxylic Acid
(continued) confirmed at 39.8 min in Plasma (P2)

E. Postulated Structures of Observed Ions

Observed Mass Calculated Mass Chemical Formula Postulated Structure
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S
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Figure 19 Representative LC-MS Analysis of Malathion Monocarboxylic Acid

confirmed at 48.0 min in Plasma (P2)
A. Extracted Ion Chromatogram for m/z 324.9940 ([M+Na]")

MS File: CHE018133
x1,000,000)
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B. Expanded Full Scan Mass Spectrum
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Figure 19 Representative LC-MS Analysis of Malathion Monocarboxylic Acid
(continued) confirmed at 48.0 min in Plasma (P2)

C. Expanded Full Scan Mass Spectrum
Event#: 1 MS(E+) Ret. Time : 48.148 -> 48.237 - 47.758 -> 48.082 Scan# : 8895 -> §911 -

8823 -> 8883
Inten. (x1,000,000)
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D. MS/MS Product Ion Spectrum
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Figure 19 Representative LC-MS Analysis of Malathion Monocarboxylic Acid
(continued) confirmed at 48.0 min in Plasma (P2)

E. Postulated Structures of Observed Ions

Observed Mass Calculated Mass Chemical Formula Postulated Structure

O OH

)

324.9946 324.9940 CsH1sNaOgPS;

303.0178

(in-source) 303.0120 CsH1cOePS,
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Figure 19 Representative LC-MS Analysis of Malathion Monocarboxylic Acid
(continued) confirmed at 48.0 min in Plasma (P2)

E. Postulated Structures of Observed Ions (Continued)

Observed Mass Calculated Mass Chemical Formula Postulated Structure
X' o
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Figure 20 Representative LC-MS Analysis of Desmethyl Malathion
Monocarboxylic Acid confirmed at 42.0 min in Plasma (P2)

A. Extracted Ion Chromatogram for m/z 286.9818 (|[M-H]")
MS File: CHEO18133
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B. Full Scan Mass Spectrum (42.0 min)

Event#: 4 MS(E-) Ret. Time : 42.137 ->42.383 - 41.610 -> 41.817 Scan# : 7792 -> 7835 -
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Figure 20

(continued)

Test Facility Study No. 172891

Representative LC-MS Analysis of Desmethyl Malathion
Monocarboxylic Acid confirmed at 42.0 min in Plasma (P2)

C. Expanded Full Scan Mass Spectrum (42.0 min)

Event#: 4 MS(E-) Ret. Time : 42.137 ->42.383 - 41.610 -> 41.817 Scan# : 7792 -> 7835 -
7694 > 7734

Inten.(x1,000,000)
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D. MS/MS Product Ion Spectrum (42.0 min)

Event#: 5 MS/MS(E-) Ret. Time : 42.210 ->42.267 Scan# : 7805 -> 7815 Precursor :
286.9840 Cutoff: 79
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Figure 20 Representative LC-MS Analysis of Desmethyl Malathion
(continued) Monocarboxylic Acid confirmed at 42.0 min in Plasma (P2)

E. Postulated Structures of Observed Ions

Observed Mass Calculated Mass Chemical Formula Postulated Structure
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Figure 21 Representative LC-MS Analysis of Desmethyl Malathion
Monocarboxylic Acid confirmed at 43.3 min in Plasma (P2)

A. Extracted Ion Chromatogram for m/z 286.9818 (|[M-H]")
MS File: CHEO18133

(x10,000,000)
4:286 9818 (1.00)
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B. Full Scan Mass Spectrum (43.3 min)
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Representative LC-MS Analysis of Desmethyl Malathion

C. Expanded Full Scan Mass Spectrum (43.3 min)

Monocarboxylic Acid confirmed at 43.3 min in Plasma (P2)

Event#: 4 MS(E-) Ret. Time : 43.887 ->44.123 - 44.607 -> 45.088 Scan# : 8113 -> 8156 -

8245 -> 8334
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Figure 21 Representative LC-MS Analysis of Desmethyl Malathion
(continued) Monocarboxylic Acid confirmed at 43.3 min in Plasma (P2)

F. Postulated Structures of Observed Ions

Observed Mass Calculated Mass Chemical Formula Postulated Structure
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Figure 21 Representative LC-MS Analysis of Desmethyl Malathion
(continued) Monocarboxylic Acid confirmed at 43.3 min in Plasma (P2)

F. Postulated Structures of Observed Ions (continued)

Observed Mass Calculated Mass Chemical Formula Postulated Structure
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O§ /
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Figure 22 Representative LC-MS Analysis of Desmethyl Malathion
Monocarboxylic Acid confirmed at 50.5 min in Plasma (P2)

A. Extracted Ion Chromatogram for m/z 286.9818 (|[M-H]")
MS File: CHEO18133
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B. Full Scan Mass Spectrum (50.5 min)
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Representative LC-MS Analysis of Desmethyl Malathion
Monocarboxylic Acid confirmed at 50.5 min in Plasma (P2)

C. Expanded Full Scan Mass Spectrum (50.5 min)

Event#: 4 MS(E-) Ret. Time : 50.443 -> 50.905 - 49.762 -> 49.992 Scan# : 9325 -> 9411 -

9198 -> 9242
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D. MS/MS Product Ion Spectrum (50.5 min)
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Figure 22 Representative LC-MS Analysis of Desmethyl Malathion
(continued) Monocarboxylic Acid confirmed at 50.5 min in Plasma (P2)

F. Postulated Structures of Observed Ions

Observed Mass Calculated Mass Chemical Formula Postulated Structure

286.9813 286.9818 C7H1206PS> or
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Figure 23 Representative LC-MS Analysis of Metabolite 1 Identified at 21.0 min
in Plasma (P2)

A. Extracted Ion Chromatogram for m/z 259.0036 (|[M+Na]")

MS File: CHE018133
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Figure 23 Representative LC-MS Analysis of Metabolite 1 Identified at 21.0 min
(continued) in Plasma (P2)

C. Expanded Full Scan Mass Spectrum

Event#: 1| MS(E+) Ret. Time : 21.053 -> 21.138 - 20.668 -> 21.003 Scan# : 3890 -> 3905 -
3819 -> 3880
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Figure 23 Representative LC-MS Analysis of Metabolite 1 Identified at 21.0 min
(continued) in Plasma (P2)

E. Postulated Structures of Observed Ions

Observed Mass Calculated Mass Chemical Formula Postulated Structure

O OH
U
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Table 1 Mean Concentrations of Total Radioactivity in Whole Blood Following
a Single Oral Administration of ['*C]-Malathion to Male Rats at Target
Dose Levels of 40, 800 and 1200 mg/kg

ug equiv/g (n=4 with standard deviation (SD))

Nominal Time after dosing (hours) 40 mg/kg 800 mg/kg 1200 mg/kg
Mean SD Mean SD Mean SD
0.25 6.6 1.5 71 25 88 11
0.50 9.8 2.6 75 28 146 29
1 15.7 6.6 66 24 126 21
2 12.4 4.9 68 39 76 13
4 5.4 1.3 74 31 78 28
8 2.6 0.3 71 19 96 36
12 2.3 0.8 41 14 57 14
24 0.3 0.0 24 24 29 7
30 °0.2 °0.0 11 7 17 3
48 °0.2 °0.0 5 2 9 1
72 °0.2 °0.0 3 1 6 1
96 °0.1 °0.0 2 °0 5 1

°=Mean includes results calculated from data less than 30 d.p.m. above background
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Table 2 Mean Concentrations of Total Radioactivity in Whole Blood Following
a Single Intravenous Administration of ['*C]-Malathion to Male Rats at
a Target Dose Level of 4 mg/kg

Nominal Time after dosing (hours) pg equiv/g (n=4 with standard deviation (SD))
Mean SD

5 min 9.35 2.32
0.25 5.26 1.93
0.50 2.95 1.19
1 1.25 0.78

2 0.46 0.37

4 0.13 0.05

8 0.07 0.02
12 0.07 0.02
24 0.03 0.01
30 °0.02 °0.01
48 °0.01 °0.00
72 °0.01 °0.00
96 °0.01 °0.00

°=Mean includes results calculated from data less than 30 d.p.m. above background
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Table 3 Mean Concentrations of Total Radioactivity in Plasma Following a
Single Oral Administration of ['*C]-Malathion to Male Rats at Target
Dose Levels of 40, 800 and 1200 mg/kg

ug equiv/g (n=4 with standard deviation (SD))

Nominal Time after dosing (hours) 40 mg/kg 800 mg/kg 1200 mg/kg
Mean SD Mean SD Mean SD

0.25 13.3 4.1 119 31 173 9
0.50 19.5 7.6 152 31 249 34
1 27.3 10.7 119 32 206 38
2 22.7 9.7 127 88 144 49
4 14.7 9.0 150 65 145 56
8 4.6 0.8 121 39 167 65
12 53 4.1 68 26 88 21
24 0.5 0.1 37 36 47 11
30 0.3 0.0 15 13 26 4

48 0.2 0.0 5 1 11 1

72 °0.1 °0.0 4 1 6 1

96 °0.1 °0.0 2 0 4 1

°=Mean includes results calculated from data less than 30 d.p.m. above background
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Table 4 Mean Concentrations of Total Radioactivity in Plasma Following a
Single Intravenous Administration of [1*C]-Malathion to Male Rats at a

Target Dose Level of 4 mg/kg

Nominal Time after dosing (hours) pg equiv/g (n=4 with standard deviation (SD))

Mean SD

5 min 17.56 3.72
0.25 9.76 3.04
0.50 5.72 2.34
1 2.26 1.55

2 0.75 0.66

4 0.20 0.11

8 0.11 0.05
12 0.10 0.02
24 0.04 0.01
30 0.03 0.01
48 0.02 0.00
72 °0.01 °0.00
96 °0.01 °0.00

°=Mean includes results calculated from data less than 30 d.p.m. above background
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Table 5 Mean Blood to Plasma Ratios of Radioactivity Following a Single Oral
Administration of ['*C]-Malathion to Male Rats

Nominal Time after dosing (hours) 20 mg/kg Blood to ; (i?)srn;g /Ik{gatlo (n=4) 1200 mgkg
0.25 0.51 0.59 0.51
0.50 0.53 0.48 0.58

1 0.57 0.55 0.62
2 0.55 0.57 0.56
4 0.44 0.50 0.54
8 0.57 0.60 0.57
12 0.52 0.62 0.65
24 0.61 0.63 0.62
30 NQ 0.74 0.65
48 NQ 0.85 0.83
72 NQ 0.84 1.05
96 NQ NQ 1.22

NQ — Not quantifiable
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Table 6 Mean Blood to Plasma Ratios of Radioactivity Following a Single
Intravenous Administration of ['C]-Malathion to Male Rats

Nominal Time after dosing (hours) Blood to Plasma Ratio (n=4)
4 mg/kg

5 min 0.53
0.25 0.54
0.50 0.53
1 0.57

2 0.66

4 0.69

8 0.68
12 0.71
24 0.79
30 NQ
48 NQ
72 NQ
96 NQ

NQ — Not quantifiable
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Table 7 Pharmacokinetic Parameters of Total Radioactivity in Whole Blood and Plasma Following Single Oral
Administration of ['*C]-Malathion at a Target Dose Level of 40 mg/kg (Phase 1)
| Animal | Timax Cmax Cmax/D AUC(0-1) AUC(0-tyD AUC(0-inf) AUC(0-inf)/D T _Absolute
Matrix | (h) (ng equiv/mL) | (ugequiv/mL) | (ngequiv.h/ | (ugequiv.h/mL)¥ | (pgequiv.h/ | (ngequiv.h/mL)Y M Bioavailability
a (mg/kg) mL) (mg/kg) mL)? (mg/kg) (F) (%)
00IM 1 7.20 0.169 67.6 1.59 68.8 1.62 4.38
002M 1 22.9 0.538 93.0 2.18 95.1 2.23 4.68
Whole 003M 1 18.2 0.427 93.3 2.19 94.8 2.23 5.38
Blood 004M 1 14.6 0.343 77.6 1.82 80.6 1.89 6.96 102
n 4 4 4 4 4 4 4 4
Mean* 1 15.7 0.369 82.9 1.95 84.8 1.99 5.35
SD - 6.62 0.155 12.6 0.295 12.6 0.297 1.15
001M 1 13.0 0.305 163 3.82 166 3.91 25.0
002M 1 36.6 0.859 175 4.11 178 4.17 9.44
003M 1 342 0.803 187 4.38 191 4.49 30.8
Plasma | 004M 4 27.5 0.646 201 4.71 NR NR NR 117
n 4 4 4 4 4 3 3 3
Mean* 1 27.8 0.653 181 4.26 178 4.19 21.7
SD - 10.6 0.249 16.2 0.380 12.3 289 11.0

2 Units of volume are ‘mL’ for plasma and ‘g’ for whole blood. Units reported in mL assuming I mL =1 g.
*Median reported for Tmax.
NR = the coefficient of determination of the elimination phase was <0.800.
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Table 8 Pharmacokinetic Parameters of Total Radioactivity in Whole Blood and Plasma Following Single Oral
Administration of ['*C]-Malathion at a Target Dose Level of 800 mg/kg (Phase 2)
. Animal | Tmax Cma)g Cma}x/D ) AUC(OTt) AUC.(O-t)/D ) AUC(0-inf) AUC(O-ipf)/D Tin . Absc.)lutf:.
Matrix number (h) (ngequiv/ | (ugequiv/imL)/ | (ugequiv. | (ugequiv.h/mL)¥/ (g equiv.h/mL)? (ng equiv.h/ (h) Bioavailability
mL)? (mg/kg) h/mL)* (mg/kg) mL)*/(mg/kg) (F) (%)
005M 2 126 0.161 1220 1.56 NR NR NR
006M 1 74.0 0.0943 1170 1.49 1260 1.61 32.4
Whole 007M 0.5 114 0.145 2370 3.02 2480 3.16 24.8
Blood 008M 8 95.0 0.121 1680 2.14 1810 2.30 29.8 121
n 4 4 4 4 4 3 3 3
Mean* 1.5 102 0.130 1610 2.05 1850 2.35 29.0
SD - 22.8 0.029 557 0.709 610 0.777 3.83
005M 2 258 0.329 2040 2.59 2070 2.64 24.0
006M 0.5 133 0.169 1950 2.48 2050 2.61 36.3
007M 4 225 0.287 3880 4.95 3960 5.04 26.6
Plasma 008M 8 168 0.214 2830 3.60 2930 3.74 36.3 98
n 4 4 4 4 4 4 4 4
Mean* 3 196 0.250 2670 341 2750 3.51 30.8
SD - 56.1 0.0715 898 1.14 903 1.15 6.45

2 Units of volume are ‘mL’ for plasma and ‘g’ for whole blood. Units reported in mL assuming I mL =1 g.
*Median reported for Tmax.

NR = Not Reported
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Table 9 Pharmacokinetic Parameters of Total Radioactivity in Whole Blood and Plasma Following Single Oral
Administration of ['*C]-Malathion at a Target Dose Level of 1200 mg/kg (Phase 3)

. Animal | Tmax Crnax Cmgx/D . AUC(0-t) AUC.(O—t)/D . AUC(O-.inf) AUC(O-ipf)/D Tin ‘AbS(')llut:?] ‘
Matrix number (h) (g equiv/mL)* (ng equiv/mL)/ (g equiv.h/mL)? (ng equiv.h/mL)Y | (ug equiv.h/ (ng equiv.h/ (h) Bioavailability
(mg/kg) (mg/kg) mL)? mL)%(mg/kg) (F) (%)
009M 0.5 172 0.160 2400 2.23 2680 2.49 38.2
010M 0.5 155 0.144 2130 1.98 2380 2.21 34.7
Whole 011M 4 116 0.108 2500 2.32 2770 2.57 37.3
Blood 012M 0.5 150 0.139 1790 1.66 2020 1.88 40.6 118
n 4 4 4 4 4 4 4 4
Mean* 0.5 148 0.138 2210 2.05 2460 2.29 37.7
SD - 23.5 0.0218 320 0.297 338 0.314 2.46
009M 8 254 0.236 3790 3.52 3880 3.61 21.5
010M 0.5 292 0.271 3230 3.00 3370 3.13 24.0
011M 4 214 0.199 3950 3.67 4150 3.85 27.9
Plasma 012M 0.5 244 0.227 2850 2.65 3020 2.81 29.2 94
n 4 4 4 4 4 4 4 4
Mean* 2.25 251 0.233 3450 3.21 3610 3.35 25.7
SD - 322 0.0299 504 0.468 505 0.469 3.54

2 Units of volume are ‘mL’ for plasma and ‘g’ for whole blood. Units reported in mL assuming I mL =1 g.
*Median reported for Tmax.
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Table 10 Pharmacokinetic Parameters of Total Radioactivity in Whole Blood and Plasma Following Single Intravenous
Administration of ['*C]-Malathion at a Target Dose Level of 4 mg/kg (Phase 4)
| Animal | CO(ug equiv/ AUC(0-t) AUCO-OD 4 (5¢(0-inf) AUC(Q-in)D 1 | CL vd
Matrix number mL)e (ug equiv.h/mL)* (ng equiv.h/mL)Y/ (g equiv.h/mL)? (ug equiv.h/mL) (h) (mL/h/ (mL/kg)
' (mg/kg) ‘ /[(mg/kg) kg)
013M 13.2 7.08 1.85 7.53 1.97 10.3 509 7590
014M 15.5 10.7 2.80 11.3 2.94 12.0 341 5900
Whole 015M 9.94 3.89 1.02 4.19 1.09 10.5 912 13900
Blood 016M 11.5 6.36 1.66 6.84 1.79 11.2 559 9030
n 4 4 4 4 4 4 4 4
Mean 12.5 7.02 1.83 7.45 1.95 11.0 580 9090
SD 2.38 2.83 0.739 2.91 0.760 0.751 240 3420
013M 24.5 12.7 3.32 13.2 3.45 18.0 291 7560
014M 28.3 19.8 5.18 20.3 5.29 29.1 190 7980
015M 19.2 7.68 2.00 8.35 2.18 46.4 463 31000
Plasma 016M 22.7 12.6 3.30 13.0 3.41 14.6 295 6210
n 4 4 4 4 4 4 4 4
Mean 23.7 13.2 3.45 13.7 3.58 27.0 310 13200
SD 3.82 5.00 1.31 491 1.28 14.3 113 11900

2 Units of volume are ‘mL’ for plasma and ‘g’ for whole blood. Units reported in mL assuming I mL =1 g.
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Table 11 Quantification of Metabolites in Plasma and Red Blood Cells
. Approx. Concentration (pg equiv/g)
Assignment m/z RT (min) | PIP p2P RLP R2P
Unassigned NA 2.3 1.365 2.099 <1.092 <1.543
Unassigned NA 5.5 1.191 <1.626 <1.092 ND
Unassigned NA 10.3 <1.130 ND ND ND
Unassigned NA 18.0 <1.130 ND ND ND
Metabolite 1 (m/z 259) 259 [M+H]" 21.0 1.795 2.230 <1.092 <1.543
Unassigned NA 31.5 ND ND <1.092 ND
Unassigned NA 32.8 2.811 2.350 <1.092 <1.543
Unassigned NA 33.5 ND ND <1.092 ND
Unassigned NA 353 <1.130 ND <1.092 <1.543
Desmethyl Malathion 287 [M-H] 365 | <1130 | <1.626° | 2.013AC | <1.543A
Monocarboxylic Acid 1 ) ) ' ) '
Unassigned NA 37.0 ND ND <1.092 <1.543
Malathlo‘xzilgarboxyhc 273 [M-H] 398 121264 | 117342 | 47368 | 33262
Unassigned NA 40.5 ND ND ND <1.543
Desmethyl Malathion . A A
Monocarboxylic Acid | 287 [M-H] 42.0 3.607 2.290 1.275 <1.543
Desmethyl Malathion .
Monocarboxylic Acid 2 287 [M-H] 433 17.438 14.191 4.581 3.403
Malathion N
Monocarboxylic Acid 325 [M+Na] 48.0 12.270 5.436 10.018 3.878
Desmethyl Malathion .
Monocarboxylic Acid 2 287 [M-H] 50.5 3.627 2.258 <1.092 <1.543
Unassigned NA 54.3 ND ND ND <1.543

ND = not detected by radio-LC-MS

NA = not assigned

A) Assignment by comparison of retention time with Reference Standard, not detected by LC-MS
B) LOQ for P1S.7E = 1.130, P2S.5E = 1.626, R1S.5E = 1.092 and R2S.5E = 1.543 pg equiv/g

C) Radio-peak not baseline resolved
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Table 12 Cumulative Concentrations for Desmethyl Malathion Monocarboxylic
Acid 1 and 2
. Approx. Concentration (ug equiv/g)
Assignment mz RT (min) Pl P2 RI R2
Desmethyl Malathion . 3.607- 2.290- A
Monocarboxylic Acid 1 287 [M-H] 420 4.737 3916 3.288 < 3.086
Desmethyl Malathion ) 4.581- 3.403-
Monocarboxylic Acid 2 | 2o/ [M-H] 433 21.065 | 16449 5.673 4.946

A) Radio-peak for desmethyl Malathion monocarboxylic acid 1 at 36.0 min not baseline resolved
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Table 13 Identified Metabolites
Retenti Nominal
tirflee?nll(i)r?) onr?/lzna Compound Structure Proposal
(0] OH
N 0
n Metabolite 1 S OH
21.0 259 [M+H] (/= 259) |
O—I|3:O
/O
@] @]
\__¢ \
o OH
Desmethyl
36.5 and 287 Malathion s S OH o /S O
42.0 [M-H] Monocarboxylic \P/ \P \
Acid 1 / SOH / OH
0] o @)
\ or \
(0] OH
N 0
398 273 » . Malathion . S OH
[M-H] Dicarboxylic Acid |
/O—IT:S
<
@)
\ OH \ 0]
Desmethyl
43.3 and 287 Malathion S /S O s S OH
50.5 [M-H] Monocarboxylic \P \p/
Acid 2 / SoH N\ g oH
or \
\ OH \ (0]
Malathion
48.0 325 . Monocarboxylic S /S > SN /S OH
[M+Na] . N ~N
\ T
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Table 14 Qualitative Table of Identified Metabolites by LC-MS
. . . Approx. Samples
Identified Metabolite Nominal m/z .
RT (min) Pl P2 R1 R2
Metabolite 1 (m/z 259) 259 [M+H]* 21.0 Y Y Y Y
Desmethyl Malathion )
Monocarboxylic Acid 1 287 [M-H] 365 N N N N
Malathion D}carboxyllc 273 [M-H] 398 v v v v
Acid
Desmethyl Malathion .
Monocarboxylic Acid 1 287 [M-H] 42.0 Y Y N N
Desmethyl Malathion .
Monocarboxylic Acid 2 287 [M-H] 433 Y Y Y Y
Malathion +
Monocarboxylic Acid 325 [M+Na] 48.0 Y Y Y Y
Desmethyl Malathion .
Monocarboxylic Acid 2 287 [M-H] 305 Y Y Y Y

Y = detected by LC-MS analysis
N = not detected
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Table 15 Summary of Reference Standards Analysed
Approximate
Component Analysed m/z [M+H]* m/z [M-H] Retention Time | Detected (Y/N)
(min)
Fumaric acid 117.0182 115.0037 5.5 N
Maleic acid 117.0182 115.0037 17.9 N
Mercaptosuccinic acid 151.0060 148.9914 6.7 N
Diethylmethylthiosuccinate 221.0842 219.0697 47.7 N
Diethyl maleate 173.0808 171.0663 37.5 N
Malaoxon 315.0662 313.0516 43.8 N
Isomalathion 331.0433 329.0288 46.7 N
Malathion dicarboxylic acid 274.9807 272.9662 39.4 Y
Diethyl fumarate 173.0808 171.0663 45.7 N
Monoethyl maleic acid 145.0495 143.0350 12.4 N
Diethylmethyl-malathion 317.0277 315.0131 50.4 <LOQA
Desmethyl malathion 260.9651 258.9505 40.6,43.5 N
dicarboxylic acid
Domeiimlabin | o | meoss | SRERES Ty
Malathion monocarboxylic acid 303.0120 300.9975 47.5 Y
0,0-dimethyl-thiophosphoric 142.9926 140.9781 15.4 N
acid

Diethyl mercaptosuccinate 207.0686 205.0540 46.1 N
Dzsirc‘:;{iy;yﬁilzgﬁfn 244.9879 242.9734 32.8 N
O’O'dimethylaiiighi"phoSphoric 158.9698 156.9552 28.7 N
Tetra ethyl dithiosuccinate 411.1142 409.0996 58.0 N
Monoethyl fumarate 145.0495 143.0350 14.1 N
Malathion 331.0433 329.0288 55.8 N

Y=Detected by radio-LC/MS
N=Not detected by radio-LC/MS

LOQ for analysis of plasma and red blood cells by radio-HPLC = 1.092 pg/g — 1.626 pg/g
ADetected in P1S.7E and R1S.5E by MS only, not detected by radio-HPLC therefore present <LOQ (<1.13 ug/g)
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12 APPENDICES

Appendix 1

Certificate of Good Laboratory Practice

Department
of Health

THE DEPARTMENT OF HEALTH OF THE GOVERNMENT
OF THE UNITED KINGDOM

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORDANCE WITH DIRECTIVE 2004/9/EC

TEST FACILITY TEST TYFPE(S)
CHARLES RIVER LABORATCRIES EDINBURGH LIMITED Analytical'Clinical Chemistry
ELPHINSTOME RESEARCH CENTRE Environmental Fate
TRAMENT Enviranmental Toxicity
EH33 2ZNE Ecosystems
UNITED KINGDOM PhysicallChemical Testing
Residue Studies

Texicalogy

Including salellite faciifies at-

CHARLES RIVER Residue Studies
TRADE TERMINAL DIETZENBACH

MAX-PLANK-STR &

83128, DIETZENBACH

GERMANY

DATE OF INSPECTION: 28/07/2016 — 280712016

DATE OF ISSUE: 10/11/2016

An Inspection for compliance with the Principles of Good Laboratory Practice was carmed cut at the above
named test facility as part of the UK Good Laboratory Practice Compliance Monitoring Programme.

This statement confirms that, on the date of issue, the UK Good Laboratory Practice Monitoring Autharity were
satisfied that the above named test facility was operating in compliance with the OECD Principles of Good
Laboratary Practice

This statement constitutes a Good Laboratory Practice Instrument (as defined in the UK Good Labaratory
Prachce Regulatons 1988)

Issued by
Dr Andrew J Gray
Head, UK GLP Monitoring Autharity

Medicines & Healthcare products
Regulatory Agency

MHRA

FRGUNIIN M aines el Mol Deacen
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Appendix 2 Copy of Study Plan and Amendment 4
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Copy of Study Plan and Amendment 4

(continued)

1.  OBJECTIVE(S)

This study has been designed to examine the pharmacokinetics of total radioactivity
following single oral and intravenous administration of ['*C]-Malathion to male rats.
Pharmacokinetic parameters will be investigated in blood and plasma using Phoenix
pharmacokinetic software.

The nature of the radioactivity present in selected plasma samples will also be examined.
2. PROPOSED STUDY SCHEDULE

Experimental Start Date: August 2016
Completion of Total Radioactivity Analysis: November 2016
Experimental Completion Date: December 2016
Draft Report: January 2017

3. GUIDELINES FOR STUDY DESIGN
OECD guideline reference 417 (2010): Toxicokinetics.

United States Environmental Protection Agency, Health Effects Test Guidelines (August
1998) OPPTS 870.7485 (Metabolism and Pharmacokinetics).

Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 October
2009 concerning the placing of plant protection products on the market.

Commission Regulation (EU) No 283/2013 of 1 March 2013 setting out the data
requirements for active substances, in accordance with Regulation (EC) No 1107/2009 of the
European Parliament and of the Council concemning the placing of plant protection products
on the market.

Japanese Ministry of Agriculture, Forestry and Fisheries, Test Data for Registration of
Agricultural Chemicals, 12 Nohsan No 8147, Agricultural Production Bureau, November 24,
2000.

4. REGULATORY COMPLIANCE

The study will be performed in accordance with the OECD Principles of Good Laboratory
Practice as incorporated into the United Kingdom Statutory Instrument for GLP and as
accepted by Regulatory Authorities throughout the European Union, United States of
America (FDA and EPA) and Japan (MHLW, MAFF and METI) and other countries that are
signatories to the OECD Mutual Acceptance of Data Agreement.

All routine activities performed during the conduct of this study are detailed in Charles River
Standard Operating Procedures.

5. QUALITY ASSURANCE
5.1. Test Facility

The Test Facility Quality Assurance Unit (QAU) will monitor the study to assure the
facilities, equipment, personnel, methods, practices, records, and controls are in conformance
with Good Laboratory Practice regulations. The QAU will review the protocol, conduct
inspections at intervals adequate to assure the integrity of the study, and audit the Final

Sponsor Reference No, 2016MET-FYF2662 Test Facility Study No.172891
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(continued)

Report to assure that it accurately describes the methods and standard operating procedures
and that the reported results accurately reflect the raw data of the study.

6. SPONSOR
S R:pl tative

¥

Mette Jensen

Tel:  +459690 9775

Fax: +45 9690 9691

E-mail: mette.jensen@fme.com

7. RESPONSIBLE PERSONNEL
Study Director

Mhairi Libberton, BSc

Charles River Laboratories Edinburgh Ltd
Elphinstone Research Centre

Tranent, East Lothian, EH33 2NE

UK

Tel:  +44 (0) 1875 618292

Fax:  +44 (0) 1875 614555

E-mail: mbhairi.libberton@ecrl.com

Management Contact

Stephen Madden, BSc PhD CBiol FRSB
Charles River Laboratories Edinburgh Ltd
Elphinstone Research Centre

Tranent, East Lothian, EH33 2NE

UK

Tel:  +44(0) 1875618316

Fax:  +44 (0) 1875 614555

E-mail: stephen.madden@crl.com

Principal Analyst (Responsible for Purity Assessment)

Gary Wicksted, BSc

Charles River Laboratories Edinburgh Ltd
Elphinstone Research Centre

Tranent, East Lothian, EH33 2NE

UK

Tel: +44 (0) 1875 888764

Fax: +44 (0) 1875 614555

E-mail: gary.wicksted@crl.com

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No.172891
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(continued)

Principal Analyst (Responsible for Biotransformation Analysis)

Martha A Green, BSc PhD

Charles River Laboratories Edinburgh Ltd
Elphinstone Research Centre

Tranent, East Lothian, EH33 2NE

UK

Tel:  +44(0) 1875 886267

Fax:  +44(0) 1875 614555

E-mail: martha.green@crl.com

8. TEST ITEMS AND DOSE VEHICLES

8.1 Test Item

Identification: [**C]-Malathion
Batch (Lot) Number: 8357RDB001-1
Specific Activity: To be confirmed in the study data
Radiochemical Purity:To be confirmed in the study data

Purity: To be confirmed in the study data, dose calculations will not be
corrected for purity.

Storage Conditions: To be confirmed in the study data

Identification: Malathion Technical
Batch (Lot) Number: P2168-IbW-05
Expiration Date: 06 April 2019
Physical Description: Pale yellow liquid
Molecular Weight:  330.36
Purity: 95%; dose calculations will be corrected for purity.
Storage Conditions: Kept in a freezer set to maintain -20°C
8.2, Dose Vehicles '

Com oil. Intravenous dose vehicle to be decided following trial assessment — refer to Section
10.2.

8.3. Reference Standards

Any available reference standards will be supplied by the Sponsor. These will be supplied
and stored as outlined for the unlabelled material in Section 8.1 (unless otherwise instructed
by the Sponsor) except that no reserve sample will be retained.

84. Test Item Characterisation

The Sponsor will provide to the Test Facility documentation of the identity, strength, purity,
composition, and stability for the test item. A Certificate of Analysis or equivalent
documentation will be provided for inclusion in the Final Report.

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No.172891
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(continued)

The Sponsor has appropriate documentation on file concerning the method of synthesis,
fabrication or derivation of the test item, and this information is available to the appropriate
regulatory agencies should it be requested.

8.5. Analysis of Test [tem

The stability of the bulk test item will not be determined during the course of this study.
Information to support the stability of each lot of the bulk test item will be provided by the
Sponsor.

8.6. Reserve Samples

For each batch (lot) of unlabelled test item, a reserve sample (approximately 20 mg or
appropriate) will be collected and maintained under the appropriate storage conditions by the
Test Facility.

8.7. Test Item Inventory and Disposition

Records of the receipt, distribution, and storage of test items will be maintained. After
finalisation of the study report, the Sponsor will be contacted with regard to the disposal,
shipment, or continued storage of the test item. The fees for either outcome will be the
subject of a contract extension once the costs are known.

8.8. Other Materials

Other materials will be obtained by Charles River. Chemicals will be of analytical grade
where available.

9. SAFETY

Safety instructions for this study are provided on the Sponsor supplied safety data sheet. An
internal COSHH safety sheet will be prepared at Charles River.

10. DOSE FORMULATION AND ANALYSIS
10.1. Radiochemical Purity and Stability

Charles River will confirm the radiochemical purity of the radiolabelled test item prior to
animal dosing using a preliminary HPLC method supplied by the Sponsor. This method may
be optimised to improve the retention time of the test item if necessary and will be
compatible with LC-MS whenever possible.

10.2. Trial Dose Formulations

Prior to preparation of the animal dose, trial oral formulations will be performed to assess the
suitability of the dose formulation procedures and to assess the stability of the radiochemical
over the anticipated formulation and administration periods. The trial dose preparation will
mimic the procedures required for the main animal study but will be prepared using the
minimum practical quantities of test item. The trial oral dose formulations will be prepared at
8 and 160 mg/mL. An additional trial oral formulation will also be prepared at the Phase 3
nominal dose concentration (to be detailed by formal protocol amendment) if the
concentration is >160 mg/mL. Radiochemical purity will be assessed at the following
timepoints: )

24 and 48 h after preparation

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No.172891
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Prior to the preparation of the trial intravenous dose solution, preliminary experiments will be
carried out to assess the solubility of unlabelled Malathion in an appropriate vehicle suitable
for intravenous dosing. A trial intravenous dose formulation will then be performed to assess
the suitability of the dose formulation procedures and to assess the stability of the
radiochemical in the formulation over the anticipated formulation and administration period.
The trial [V dose formulation will be prepared at 0.8 mg/mL. Radiochemical purity will be
assessed at the following timepoints:

3 and 24 h after preparation

10.3. Summary of Radiochemical Purity Measurements
A summary of the radiochemical purity measurements to be performed is detailed below:
Sample Time
Stock radiochemical On receipt/as deemed
necessary
Trial oral formulations Stability at 24 and 48 h
Trial IV formulation Stability at 3 and 24 h
Dose Preparation Predose and post dose
104. Dose Levels, Dose Regimen and Routes of Administration
Phase Dose Nominal Nominal Dose Nominal Dose
No. Route Nominal Dose Radioactive Dose Concentration Volume
1 Oral 40 m/kg 5 MBg/kg 8 mg/mL
2 Oral 800 mg/kg 160 mg/mL
37| om TBC 10 MBa/ke TBC S
4 v 4 mg/kg 5 MBg/kg 0.8 mg/mL ml/ke
5 Oral TBC 10 MBg/kg TBC
6 v 4 mg/kg 5 MBg/kg 0.8 mg/mL
10.5. Dose Formulations

The oral dose formulations will be prepared as a suspension in comn oil.

The intravenous dose formulation will be prepared as a non-irritant solution in a dose vehicle
to be selected following trial stability work (section 10.2). The dose vehicle selection will be
documented in the raw data.

The dose formulations will be stored in a refrigerator set to maintain a temperature of 4°C
until prior to administration, with the exception of the trial intravenous formulation which
will be stored at ambient until 3 h post preparation, then stored in a refrigerator set to
maintain a temperature of 4°C.

The purity of the dose formulations will be determined by HPLC prior to and following dose
administration.

10.6. Dose Determination

The actual dose received by each animal will be determined with reference to the dose
concentration, the weight of dose administered and the specific activity of ['*C]-Malathion in
the formulated dose. Where necessary, these calculations will take into account any undosed
residue.

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No.172891
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11. TEST SYSTEM

Species: Rat

Strain: Sprague-Dawley

Condition: Purpose-bred, naive

Source: Charles River UK Limited, Margate, Kent, UK
Number of Males Ordered: Twenty

Target Age at the Initiation of Dosing: Approximately 8-10 weeks at dosing

Target Weight at the Initiation of Dosing:  Appropriate for age and strain of animal.
The actual age, weight, and number of animals received will be listed in the Final Report.
11.1. Justification of Test System and Number of Animals

The Sprague Dawley rat has been chosen as the species for this study as this is a species
which has been used in the toxicological evaluation of the test item.

The study will be conducted using male rats only since there is no sex difference apparent
from existing ADME and toxicity data available for Malathion.

The number of rats chosen for this study is the smallest number considered necessary to
provide reliable data and is compliant with regulatory requirements.

11.2. Animal Identification

Each cage will be given a cage card which identifies each animal within the cage by study
number, animal number and sex. Animals assigned to the study will be uniquely identified
by tail marking and will be accurately weighed predose.

11.3. Environmental Acclimation

The animals will be allowed to acclimatise to the Charles River rodent accommodation for a
period of a minimum of 5 days before the commencement of dosing.

11.4. Selection and Assignment to Study

The animals will be carefully observed during the acclimatisation period to ensure that they
are in good health and suitable for inclusion in the study.

12. HUSBANDRY
12.1. Housing

During pre-trial, animals will be multiply housed (where possible) by sex in solid floored
polycarbonate and stainless steel cages with bedding and/or nesting material.

Bedding material will be sterilised white wood shavings which will be provided with a
certificate of analysis for significant contaminants. An analytical certificate for each batch of
bedding used will be retained at Charles River, Edinburgh.

During on-study periods, rats will be multiply housed (where possible) by sex in
polycarbonate and stainless steel cages with raised wire mesh floors.

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No.172891
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12.2. Environmental Conditions

The targeted conditions for animal room environment will be as follows:

Temperature: 19-23°C

Humidity: 40 -70%

Ventilation: A minimum of 10 air changes per hour

Light Cycle: 12 hours light and 12 hours dark (except when interrupted
by study procedures/activities).

There will be automatic control of temperature which will be continuously monitored and
recorded. Humidity will be continuously monitored and recorded. Deviations from target
temperature and humidity ranges will be presented in the study report.

There will be automatic control of light cycle.
12.3. Food

SDS Rat and Mouse (modified) No. 1 Diet SQC Expanded will be provided ad libitum
throughout the study, except during designated procedures. The same diet in meal form may
be provided to individual animals as warranted by clinical signs (e.g. broken/damaged
incisors or other health changes).

The feed is analysed by the supplier for nutritional components and environmental
contaminants. Results of the analysis are provided by the supplier and will be retained at
Charles River, Edinburgh.

It is considered that there are no known contaminants in the feed that would interfere with the
objectives of the study.

124. Water

The animals will have access to water ad libitum from the public supply from water bottles
which will be changed as necessary throughout the course of the study.

The water used by Charles River Edinburgh is analysed at regular intervals for dissolved
materials, heavy metals, pesticide residues, pH, nitrates and nitrites. Microbiological
screening is also conducted. An analytical certificate for each analysis will be retained at
Charles River, Edinburgh. ’

The water used is considered not to contain any additional substances, in sufficient
concentration, to have any influence on the outcome of the study.

12.5. Animal Enrichment

Animals will be socially housed for psychological/environmental enrichment and will be
provided with items such as a device for hiding and an object for chewing, except when
interrupted by study procedures/activities.

Objects for chewing and devices for hiding will .he provided with a certificate of analysis for
significant contaminants. An analytical certificate for each batch of chewing objects and
hiding devices used will be retained at Charles River, Edinburgh.

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No.172891
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Other items may be included to enrich the cage environment. Details will be given in the
study report.
12.6. Veterinary Care

Veterinary care will be available throughout the course of the study and animals will be
examined by the veterinary staff as warranted by clinical signs or other changes. All
veterinary examinations and recommended therapeutic treatments, if any, will be documented
in the study records.

In the event that animals show signs of illness or distress, the responsible veterinarian may
make initial recommendations about treatment of the animal(s) and/or alteration of study
procedures, which must be approved by the Study Director. All such actions will be properly
documented in the study records and, when appropriate, by protocol amendment. Treatment
of the animal(s) for minor injuries or ailments may be approved without prior consultation
with the Sponsor representative when such treatment does not impact fulfilment of the study
objectives. If the condition of the animal(s) warrants significant therapeutic intervention or
alterations in study procedures, the Sponsor representative will be contacted, when possible,
to discuss appropriate action. If the condition of the animal(s) is such that emergency
measures must be taken, the Study Director and/or attending veterinarian will attempt to
consult with the Sponsor representative prior to responding to the medical crisis, but the
Study Director and/or veterinarian has authority to act immediately at his/her discretion to
alleviate suffering. The Sponsor representative will be fully informed of any such events.

13. EXPERIMENTAL DESIGN

Number of
Daose Dose Dose Ani
P;:.se Test Item l]:n‘:::e Level® Volume Concentration _MahStl::l Nt"::::'
(mg/kg) (mL/kg) (mg/mL) 4‘“’]”
1 Oral 40 8 4 001M-004M
2 Oral 800 160 “ 005M-008M
3 [“cl- | Oml TBC 5 TBC 4 H0IM-012M
4 Malathi v 4 0.8 4 13M-016M
5 Oral TBC TBC 2 17TM-018M
6 v 4 0.8 2 19M-020M

2Each rat in Phase 2, 3 and 5 will receive a target radiochemical dose of 10 MBq/kg. Each rat in Phase 1, 4 and
6 will receive a target radiochemical dose of 5 MBq/kg

TBC = To be confirmed, dose levels will be selected following di: ion of Phase 2 results with the Sponsor
and detailed by a formal p 1 4

The study will be conducted in 6 phases. In Phases 1 and 2, the blood and plasma kinetics of

total radioactivity will be investigated in groups of 4 male rats following a single oral
administration of ['*C]-Malathion at 40 mg/kg or 800 mg/kg.

In Phase 3, the blood and plasma kinetics of total radioactivity will be investigated in a group
of 4 male rats following a single oral administration of ['*C]-Malathion at a dose level to be
decided following a review of Phase 2 results, in agreement with the Sponsor.

In Phase 4, the blood and plasma kinetics of total radioactivity will be investigated in a group
of 4 male rats following a single intravenous administration of ['*C]-Malathion at 4 mg/kg.

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No.172891
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In Phase 5, a group of 2 male rats will receive a single oral administration of ['*C]-Malathion
at a dose level to be decided, in agreement with the Sponsor. The nature of the radioactivity
present in the plasma samples will be examined.

In Phase 6, a group of 2 male rats will receive a single intravenous administration of
[**C]-Malathion at 4 mg/kg. The nature of the radioactivity present in the plasma samples
will be examined.

For Phases 1-4, the blood and plasma pharmacokinetic parameters will be investigated for
total radioactivity animal data using Phoenix pharmacokinetic software (see Section 16).

13.1. Administration of Test Item

For oral administration, the dose will be given by gastric gavage. Intravenous administration
will be vig a tail vein as a slow bolus over a period of ca 30 sec.

13.2. Justification of Route and Dosage Levels

The oral route is used as this is a possible route of exposure and has been used in the
toxicological evaluation of the test item. The intravenous route |s used as reference route for
pharmacokinetic evaluation. '

1t is a requirement of the Home Office Licence that the dose levels used in toxicokinetic
studies will not result in extreme toxicity. The dose levels selected for oral administration
will normally be dose levels used previously in the toxicological evaluation of the test item
and should exhibit no overt toxic effects. Similarly, the dose level for intravenous
administration will be a no-effect dose level used previously. Where no tolerability
information is available for the intravenous route of administration, the dose level used will
normally be at least a factor of 10 lower than the oral dose level.

Prior to administration, the Sponsor will provide evidence (based on previous studies
undertaken with the test item) to support the conclusion that the dose levels selected for use
in the study are well tolerated.

14. EXPERIMENTAL PROCEDURE
14.1. Phase 1: Blood and Plasma Kinetics Following Oral Administration at
40 mg/kg
Four male rats will each receive a single oral administration of ['*C]-Malathion and will be

multiply housed (where possible) in polycarbonate and stainless steel cages with raised wire
mesh floors.

Blood samples (ca 0.2 mL) will be collected into heparinised tubes by venepuncture of a tail
or jugular vein, at the following target times (actual times will be recorded):

0.25,0.5,1,2,4,8, 12,24, 30, 48, 72 and 96 h post dose
Total radioactivity will be determined in each blood and plasma sample collected.

14.2. Phase 2: Blood and Plasma Kinetics Following Oral Administration at
800 mg/kg

Four male rats will each receive a single oral administration of ['“C]-Malathion. The animals
will be housed and samples collected and analysed as described in Section 14.1 above.

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No.172891
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14.3. Phase 3: Blood and Plasma Kinetics Following Oral Administration (dose
level to be detailed by protocol amendment)

Four male rats will each receive a single oral administration of ['“C]-Malathion. The animals

will be housed and samples collected and analysed as described in Section 14.1.

14.4. Phase 4: Blood and Plasma Kinetics Following Intravenous Administration at
4 mg/kg

Four male rats will each receive a single intravenous administration of [ '*C]-Malathion and

will be multiply housed (where possible) in polycarbonate and stainless steel cages with

raised wire mesh floors.

Blood samples (ca 0.2 mL) will be collected into heparinised tubes by venepuncture of a
jugular vein, at the following target times (actual times will be recorded):

5 minutes, 0.25, 0.5, 1, 2, 4, 8, 12, 24, 30, 48, 72 and 96 h post dose
Total radioactivity will be determined in each blood and plasma sample collected.

14.5. Phase 5: Collection of Plasma for Chromatographic Analysis Following Oral
Administration (dose level to be detailed by protocol amendment)

Two male rats will receive a single oral administration of ['*C]-Malathion and housed as in
Section 14.1 above. Rats will be humanely killed (COz narcosis) at 1 timepoint post dose
(time to be detailed by a formal protocol amendment following discussion with the Sponsor).

A sample of whole blood (ca 3-10 mL) will be collected from the heart into heparinised
tubes. Plasma will be separated from each sample by centrifugation. Blood cells will be
discarded.

Total radioactivity will be determined in each plasma sample collected.

14.6. Phase 6: Collection of Plasma for Chromatographic Analysis Following
Intravenous Administration at 4 mg/kg

Two male rats will receive a single oral administration of ['*C]-Malathion and housed as in
Section 14.1 above. Rats will be humanely killed (COz narcosis) at 1 timepoint post dose
(time to be detailed by a formal protocol amendment following discussion with the Sponsor).

A sample of whole blood (ca 3-10 mL) will be collected from the heart into heparinised
tubes. Plasma will be separated from each sample by centrifugation. Blood cells will be
discarded.

Total radioactivity will be determined in each plasma sample collected.
14.7. Sample Storage

Biological samples not analysed immediately including those collected for chromatographic
analysis will be stored frozen (ca -20°C) until taken for analysis. After analysis, samples will
be returned to storage at ca -20°C.

Samples of dose determinations and dose residues (where relevant) will be stored at room
temperature prior to and following analysis. These samples will be discarded at the Study
Director’s discretion following acceptance of the study results.

Sponsor Reference No. 2016MET-FYF2662 . Test Facility Study No.172891
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14.8. Sample Processing
Volumes or weights of all samples will be measured where appropriate.

Duplicate portions of each blood sample will be combusted using a Perkin Elmer Model 307
Sample Oxidiser. The resultant '*CO; generated will be collected in a suitable absorbent
scintillation system. The efficiency of oxidation will be determined by combustion of quality
control standards.

Duplicate portions of liquid samples will be diluted with water or compatible solvent (if
necessary) and dissolved in scintillation fluid.

14.9. Total Radioactivity Analysis

All samples prepared in scintillation fluid will be subjected to liquid scintillation counting for
5 min, together with representative blank samples, using a Liquid Scintillation Analyser with
automatic quench correction by an external standard method. Prior to analysis, samples will
be allowed to stabilise with regard to light and temperature.

Representative blank sample values will be subtracted from sample count rates to give net
d.p.m. per sample.

A limit of reliable measurement of 30 d.p.m. above background has been instituted in these
laboratories. If results arise from data below the limit of reliable measurement, the fact will
be noted in the Results section of the report.

Radioactivity in samples analysed by HPLC will be quantified by either on-line
radiodetection with peak integration or by fraction collection with liquid scintillation
counting.

15. METABOLITE CHARACTERISATION
15.1. Sample Pooling

Plasma samples following oral (Phase 5 only) and intravenous (Phase 6 only) administration
will be pooled to generate a single plasma sample per dose route for metabolite profiling.
Volumes pooled will be detailed in the study data. Pools will be prepared as detailed in the

table below:
Dose
Matrix Group Route Dose Level Animals
5 Oral TBC 017M-018M
Plasma
6 Y 4 mg/kg 019M-020M
TBC = To be confirmed, dose level will be selected following di ion of Phase 2 results with the Sponsor

and detailed by a formal protocol amendment.
15.1.1.  Extraction of Samples

Samples of plasma will be extracted prior to analysis. Extraction methods may be supplied
by the Sponsor or developed at Charles River.

Methods will be compatible with mass spectrometry. Sample preparation procedures will be
conducted with the aim of achieving >85% recovery of radioactivity. Recovery will be
determined at all appropriate stages (e.g. extraction and concentration). Investigation of any

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No.172891
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unextracted radiolabelled material will be conducted at the discretion of the Study Director.
The stability and extractability of the test item may be investigated by extraction and analysis
of pre-dose or control samples fortified with ['*C]-Malathion. Should this be required details
will be included in a protocol amendment.

15.1.2.  Chromatography

Final sample extracts will be analysed by HPLC with concurrent radiodetection and mass
spectrometry. The parent molecule and any available reference standards will also be
analysed to aid identification of metabolites.

Each resolved metabolite will be expressed as a concentration in plasma.

Following initial sample analysis, further development of the chromatographic method may
be necessary to provide suitable resolution of metabolites present. This will be discussed
with the Sponsor and will be the subject of a contract extension if required.

A representative column recovery will be established for each matrix. The radioactivity
collected in the post column eluent will be quantified against the actual radioactivity injected.

15.2. Additional Investigations

The presence of conjugated metabolites may be investigated be treating selected extracts with
non-specific f-glucuronidase containing residual sulphatase activity (from Helix pomatia).
The resulting hydrolysates will be analysed using the same chromatographic methods as used
for quantification and identification of unconjugated metabolites.

Further work to facilitate metabolite characterisation and or/identification involving e.g.
additional extraction procedures, sample clean-up and/or metabolite isolation may be
required.

Additional investigations will be conducted following discussion with the Sponsor and the
intended methods will be documented in the study files and approved by the Study Director
prior to commencement. Additional investigations may be the subject of a contract
extension.

16. DATA ANALYSIS AND PRESENTATION
16.1. Pharmacokinetic Evaluation

Pharmacokinetic parameters will be estimated using Phoenix pharmacokinetic software. A
non-compartmental approach consistent with the extravascular and intravenous bolus routes
of administration will be used for parameter estimation. All parameters will be generated
from individual total radioactivity in plasma and whole blood from Phases 1-4, whenever

practical.
. Parameters to be Estimated
Parameter Description of Parameter
Tona The time after dosing at which the maximum concentration was observed.
Cco The theoretical concentration at time zero after intravenous bolus dosing.
Coss The maxi observed i d after dosing.

Couwn The Cuas divided by the dose administered.
AUC(0-1) The area under the concentration versus time curve from the start of dose administration to the
: time after dosing at which the last quantifiable concentration was observed, using the linear or

AUC(0-/D__|The AUC. divided by the dose administered.

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No.172891
Page 14



Appendix 2
(continued)

Sponsor Reference No. 2016MET-FYF2662

Page 122

Test Facility Study No. 172891

Copy of Study Plan and Amendment 4

When data permits, the slope of the terminal elimination phase of each concentration versus
time curve will be determined by log-linear regression, and the following additional
parameters will also be estimated.

Additional Parameters to be Estimated

Parameter Description of Parameter
Tiz The apparent inal elimination half life.

AUCpinn The area under the concentration versus time curve from time zero to infinity.

AUCpanD  |The AUC(0-inf) divided by the dose admini
CL

The app il rate of total radioactivity from the analysed test matrix, following
i dosing only .

vd The apparent volume of distribution of total radioactivity in the test system.

F Absolute bi ilability, calculated as the ratio of the dose-normalised AUC (oral) to dose

normalised AUC (intravenous)

Descriptive statistics (means and standard deviations) for appropriate grouping and sorting
variables will be generated using Phoenix. For Tmax, median values will be reported.

17. TERMINAL PROCEDURES

17.1. Unscheduled Deaths

Animals that are euthanized for humane reasons, pre-treatment or post treatment will undergo
exsanguination from the abdominal aorta following carbon dioxide asphyxiation. If
necessary, the animal will be refrigerated to minimize autolysis.

A complete gross pathology examination of the carcass will be conducted on all animals
found dead or euthanized for humane reasons following dosing; all other animal carcasses
will be discarded without examination. No tissues will be retained for any animal.

18. COMPUTERISED SYSTEMS

The following critical computerised systems may be used in the study. The actual critical
computerised systems used will be specified in the Final Report.

| System Name Description of Data Collected and/or A
Atlas and/or Laura - Chromatography data
DEBRA® Lat v Information System Total radioactivity and sample weight data
Phoenix Pharmacokinetics
Mass Lynx and/or LC-MS Solutions Mass Spectrometry data

19. STATISTICAL ANALYSIS

Statistical analyses shall be limited to derivation of means, standard deviations and
coefficients of variation where appropriate.

20, AMENDMENTS AND DEVIATIONS

Changes to the approved protocol shall be made in the form of an amendment, which will be
signed and dated by the Study Director. Every reasonable effort will be made to discuss any
necessary protocol changes in advance with the Sponsor.
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All protocol and SOP deviations will be documented in the study records. Deviations from
the protocol and/or SOP related to the phase(s) of the study conducted at a Test Site shall be
documented, acknowledged by the PI/IS, and reported to the Study Director for
authorisation/acknowledgement. The Study Director will notify the Sponsor of deviations
that may result in a significant impact on the study as soon as possible.

21. RETENTION OF RECORDS, SAMPLES AND SPECIMENS

All study-specific raw data, electronic data, documentation, protocol, protocol amendments
and interim (if applicable) reports from this study will be transferred to the Charles River
archive by no later than the date of final report issue. Two years after issue of the final
report, the Sponsor will be contacted to determine the disposition of these materials. The
original signed copy of the Final Report will be archived indefinitely at the Test Facility.

Electronic data generated by the Test Facility will be archived and the software and hardware
required to produce it in a readable form will be maintained and available.

All records, retained samples and specimens and reports generated from phases or segments
performed by Test Facility-designated subcontractors will be returned to the Test Facility for
archiving.

Records to be maintained will include, but will not be limited to, documentation and data for
the following:

* Protocol, protocol amendments, and deviations

+ Study schedule

e Study-related correspondence

+ Test system receipt, health, and husbandry

o Test item receipt, identification, preparation, and analysis
¢ In-life measurements and observations

e Statistical analysis results

Biological samples generated during the course of this study will be held deep frozen until
issue of the final report. Charles River will contact the Sponsor to discuss the fate of the
samples (disposal, return or retain at Charles River) on issue of the final report. Samples will
be disposed of unless Charles River receives written instruction regarding shipment of the
samples to the Sponsor or continued storage at Charles River. Shipment of samples or long
term retention will incur additional costs.

22. REPORTING

A comprehensive Draft Report will be prepared following completion of the study and will
be finalised following consultation with the Sponsor. The report will include all information
necessary to provide a complete and accurate description of the experimental methods and
results and any circumstances that may have affected the quality or integrity of the study.

The Sponsor will receive an electronic version of the Draft and Final Report provided in
Adobe Acrobat PDF format (hyperlinked and searchable at final) along with a Microsoft
Word version of the text. The PDF document will be created from native electronic files to
the extent possible, including text and tables generated by the Test Facility. Report
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components not available in native electronic files and/or original signature pages will be
scanned and converted to PDF image files for incorporation. An original copy of the report
with the Test Facility’s handwritten signatures will be retained.

Reports should be finalised within 6 months of issue of the audited Draft Report. If the
Sponsor has not provided comments to the report within 6 months of draft issue, the report
will be finalised by the Test Facility unless other arrangements are made by the Sponsor.

23. ANIMAL WELFARE

The UK Home Office controls scientific procedures on animals in the UK and does so by the
issue of licences under the Animals (Scientific Procedures) Act 1986. The regulations
conform to the European Convention for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes (Strasbourg, Council of Europe) and achieve the
standard of care required by the US Department of Health and Human Services' Guide for the
Care and Use of Laboratory Animals.

The Home Office licence governing this study strictly specifies the limits of severity of
effects on the animals. From the available information, the procedures described in the
protocol are not anticipated to cause any effects which exceed the severity limit of the
procedure. Any animal which shows unacceptable reactions may be euthanised or other
actions taken as required by the Home Office to alleviate distress.

23.1. Home Office Project Licence No.

The animal work in this study will be conducted under the UK Home Office Project Licence
No. PPL 70/8628, Metabolism of Chemicals, Protocol Reference Number 1.
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24, TEST FACILITY APPROVAL

The signature below acknowledges Test Facility Management’s responsibility to the study as
defined by the relevant GLP regulations.

ShA—" Date: T 3vi{ 2 b
Stephen Madden, BSc PhD CBiol FRSB
Test Facility Management

The signature below indicates that the Study Director approves the study protocol.

M Iifroon Date:;_ 1< W 201G
Mhairi Libberton, BSc¢
Study Director
Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No.172891
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25. SPONSOR APPROVAL
The signature below confirms the approval of the protocol by the Sponsor Representative.

ﬁf%—- | | Date: _[Zgéu 5 Blb

Mette J
Sponso tative
Sponsor Reference No. 2016MET-FYF2662 ' Test Facility Study No.172891

Page 19



Sponsor Reference No. 2016MET-FYF2662 Page 127
Test Facility Study No. 172891

Appendix 2  Copy of Study Plan and Amendment 4
(continued)

charlesriver

PROTOCOL AMENDMENT NO. 4
Test Facility Study No. 172891

Sponsor Reference No. 2016MET-FYF2662

[**C]-Malathion: The Pharmacokinetics of [**C]-Malathion in the Rat
Following Single Oral and Intravenous Administration

SPONSOR:
Cheminova A/S
P.O.Box 9
DE-7620 Lemvig
Denmark

TEST FACILITY:

Charles River Laboratones Edinburgh Lid
Elphinstone Research Centre
Tranent, East Lothian, EH33 2NE
UK

Page 10f 21



Sponsor Reference No. 2016MET-FYF2662 Page 128

Test Facility Study No. 172891

Appendix 2
(continued)

Copy of Study Plan and Amendment 4

SUMMARY OF CHANGES AND JUSTIFICATIONS

Note: When applicable, additions are mdicated 1 bold underhned text and deletions are
indicated in bold strikethrough text in the affected sections of the document.

Item or Section(s)

Justification

Amendment 1
8. Test Items and Dose Vehicles
3.1, Test Item

Date: 14 September 2016
To update the barch number of the radiolabelled test item to be consistent
with the batch number on the Certificate of Analysis.

10. Dose Formulation and Analysis
10.4. Dose Levels, Dose Regimen
and Routes of Admini ion

To melude the details of the dose level selected for Phase 3, followmg a
review of the results and in agreement with the Sponsor.

13. Experimental Design

To mclude the details of the dose level selected for Phase 3. following a
review of the results and in agreement with the Sponsor.

14. Experimental Procedure

14.3. Phase 3: Blood and Plasma
Kineties Following Oral
Administrarion {dose level to be
detailed by protocol amendment)

Amendment 2
1. Objectives

To updarte the section ritle to include the derails of the dose level selecrad
for Phase 3. following a review of the results and in agreement with the
Sponsor.

Date: 18 October 2016
Ta detail that the namre of radioacriviry in red blood cells will now also be
investigated. as requested by the Sponsor.

6. Sponsor

Addinon of Sponsor address and details of Sponsor study moniror.
previously omitted i emror.

10. Dose Formulation and Analysis
10.2 Trial Dose For i

To detail the selected Phase 3 dose concentration

10, Dose Formulation and Analysis
10.4 Dose Levels. Dose Regimen and
Routes of Aduinistration

To detail the selected dose route. level and concentration for Phases § and
6. in agreement with the Sponsor.

13. Experimental Design

To detail the selected dose route. level and concentration for Phases 5 and
6, m agreement with the Sponsor. Also, to detail that the nature of
radioactivit

n red blood eells in Phase § and 6 will now also be

investigared. as d by the Sponsor.

14. Experimental Procedure

14.5 Phase 5: Collection of Plasma
for Chromatographic Analysis
Following Oral Administration (dose
level to be detailed by protocal
amendment)

To detail the selected dose level for Phase 5. in agreement with the
Sponsor. Also. to detail that whole blood and red blood cells samples will
now also be retained and analysed. Section title also updated to state red
blood cells will be collecred for chromatographic analysis.

14, Experimental Procedure

14.6 Phase 6: Collection of Plasma
for Chromatographic Analysis
Following Intravenous
Admimistration at 4 mg/kg

To detail the updated dose route and level for Phase 6, in agreement with
the Sponsor. Also. to detail that whole blood and red blood cells samples
will now also be retained and analysed. Section title also updated to state
red blood cells will be collected for clromatograplic analysis,

15. Metabolite Characterisation
15.1 Sample pooling

15. Metabolite Characterisation
15.1 Sample pooling

15.1.1 Extraction of samples

To detail the selected dose route and level for Phases 5 and 6 and thart red
blood cells sample pools will be prepared. as requested by the Sponsor.
Ta detail the inclnsion of red blood cells samples for metabolite
characrerisation. as requested by the Sponsor.

15. Metabolite Characterisation
15.1 Sample pooling
15.1.2 Clwomatography

Sponsor Reference No. 2016MET-FYF2662
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Item or Section(s) Justification
Amendment 3 Date: 19 October 2016
14. Experimental Procedure To detail the selected sacrifice timepoint, in agreement with the Sponsor,

14.5 Phase 5: Collection of Plasma
and Red Blood Cells for
Chromarographic Analysis Following
Oral Administration at 800 me/kg

14. Experimental Procedure To detail the selected sacrifice timepoint, in agreement with the Sponsor.
14.6 Phase 6: Collection of Plasma
and Red Blood Cells for
Cluomategraphic Analysis Following
Oral Administration at 1200 mg/kg
Amendment 4 Date: 11 January 2017

2. Proposed Smdy Schedule To amend the Draft Report dare in line with new smdy rimelines. in
agreement with the Sponsor.
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1. OBJECTIVE(S)

Tlns study has been designed to examine the phannacokinetics of total radivactivity
following single oral and intravenous administration of ['C]-Malathion to male rats.
Pharmacokinetic parameters will be investigated in blood and plasma using Phoenix
pharmacokinetic software.

The nature of the radicactivity present in selected plasma and red blood cells samples will
also be exammed.

2 PROPOSED STUDY SCHEDULE

Experunental Start Date: August 2016
Completion of Total Radioactivity Analysis: November 2016
Experunental Cowmpletion Date: Decewber 2016

Draft Report: Japunry February 2017

3. GUIDELINES FOR STUDY DESIGN
OECD gwdehne reference 417 (2010): Toxicokinetics.

United States Envioommnental Protection Agency, Health Effects Test Guidelines (August
1998) OPPTS 870.7485 (Metabolism and Pharmacokinetics).

Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 October
2009 concerning the placing of plant protection prodnets on the market.

Commission Regulation (EU) No 283/2013 of | March 2013 setting out the data
requiremnents for active substances, i accordance with Regulation (EC) No 1107/2009 of the
European Parliament and of the Couneil coneerning the placing of plant protection products
on the market.

Japanese Ministry of Agriculture, Forestry and Fisheries, Test Data for Registration of
Agricultural Chemicals, 12 Nohsan No 8147, Agricultural Production Bureau, November 24,
2000.

4. REGULATORY COMPLIANCE

The study will be perfonned m accordance with the OECD Principles of Good Laboratory
Practice as incorporated into the United Kingdom Statutory Instrument for GLP and as
accepted by Regulatory Authorities thronghout the European Union, United States of
America (FDA and EPA) and Japan (MHLW, MATT and METI) and other countries that are
signatories to the OECD Mutual Acceptance of Data Agreement.

All routine activities performed durmg the conduet of tlus study are detailed m Charles River
Standard Operating Procedures.
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5. QUALITY ASSURANCE
51 Test Facility

The Test Facility Quality Assurance Unit (QAU) will monitor the study to assure the
facilities, equipment, personnel, methods, practices, records, and controls are i confonnance
with Good Laboratory Practice regulations. The QAL will review the protocol, conduct
inspections at intervals adequate to assure the integrity of the study. and andit the Final
Report to assure that it accurately describes the methods and standard operating procedures
and that the reported results accurately reflect the raw data of the study.

6. SPONSOR

Sponsor Representative

Mette Jensen

Cheminova A/S

P.O.Box 9

DK-7620 Lemvig

Demuark

Tel: +45 9690 9775

Fax: 45 9690 9691

E-mail: mette jensen@ finc.com

Sponsor Study Monitor

Alex Gledhill

JSC International Limited

The Exchange

Station Parade

Harrogate, North Yorkshire, HG1 1T%
UK

Tel: 44 (011423 700241

Fax: +44(0)1423 520297

E-mail: alex.gledhill@)sci.co.uk

7. RESPONSIBLE PERSONNEL
Study Director

Mhairi Libberton, BSc

Charles River Laboratories Edinburgh Ttd
Elplunstone Research Centre

Tranent, East Lotluan, EH33 2NE

UK

Tel: 44 (0) 1875 618292

Fax: +44 (0) 1875 614555

E-mail: mbairi.hibberton@erl.com
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Management Contact

Stephen Madden, BSe PhD CBiol FRSB
Charles River Laboratories Edinburgh Ltd
Elphinstone Research Centre

Tranent, East Lotlnan, EH33 2NE

UK

Tel: +44 (0) 1875 618316

Fax: 44 (0) 1875 614555

E-mail: stephen.madden(@crl.com
Principal Analyst (Responsible for Purity Assessment)
Gary Wicksted. BSe

Charles River Laboratories Edinburgh Ltd
Elplunstone Research Centre

Tranent, East Lothian, EH33 2ZNE

UK

Tel: +44 (0) 1875 888764

Fax: +44 (0) 1875 614555

E-mail: gary.wicksted@erl.com

Principal Analyst (Responsible for Biotransformation Analysis)

Martha A Green, BSc PhD

Charles River Laboratories Edinburgh Lid
Elphinstone Fesearch Centre

Tranent, East Lothian, EH33 2ZNE

UK

Tel: +44 (0) 1875 886267

Fax: +44 (0) 1875 614555

E-mail: martha.green(@ecrl.com

8. TEST ITEMS AND DOSE VEHICLES
8.1. Test Ttem
Identification: [MC]-Malathion

Batch (Lot) Number: 9587CEOQ001-1
Specific Activity: To be confinned 1 the study data

Radiochemical Purity: To be confirmed in the study data

Page 133
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Purity: To be confirmed in the study data, dose caleulations will not be

corrected for purity.

Storage Conditions:  To be confirmed in the study data
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Identification: Malathion Technical
Batch (Lot) Number: P2168-IbW-035
Expiration Date: 06 April 2019

Physical Description: Pale vellow liquid
Molecular Weight:  330.36
Purity: 95%: dose calculations will be corrected for purity.
Storage Conditions: Kept in a freezer set to maintain -20°C
8.2. Dose Vehicles

Com o1l. Intravenous dose velucle to be decided following trial assessiment — refer to
Section 10.2.

8.3. Reference Standards

Any available reference standards will be supplied by the Sponsor. These will be supplied
aud stored as outhned for the unlabelled material m Section 8.1 (unless otherwise mstructed
by the Sponsor) except that no reserve sample will be retained.

8.4. Test Item Characterisation

The Sponsor will provide to the Test Facility documentation of the identity, strength, purity,
composition. and stability for the test item. A Certificate of Analysis or equivalent
documentation will be provided for melusion m the Final Report.

The Sponsor has appropriate documentation on file concernng the method of synthesis,
fabrication or derivation of the test item, and this information is available to the appropriate
regulatory agencies should it be requested.

8.5 Analysis of Test Ttem

The stability of the bulk test item will not be determined during the course of this study.
Information to support the stability of each lot of the bulk test item will be provided by the
Sponsor.

8.0. Reserve Samples

For each batch (lot) of unlabelled test item. a reserve sample (approximately 20 mg or
appropriate) will be collected and mamtamed under the appropnate storage conditions by the
Test Facility.

8.7. Test Item Inventory and Disposition

Records of the receipt, distribution, and storage of test items will be maintained. After
finalisation of the study report. the Sponsor will be contacted with regard to the disposal,

shipment, or continued storage of the test item. The fees for either outcome will be the
subject of a contract extension once the costs are known.

Sponsor Reference No. 201 6MET-FYT 2662 Test Facility Study No. 172891
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8.8. Other Materials

Other materials will be obtained by Charles River. Chemicals will be of analytical grade
where available.

9. SAFETY

Safety wnstructions for this study are provided on the Sponsor supplied safety data sheet. An
internal COSHH safety sheet will be prepared at Charles River.

10.  DOSE FORMULATION AND ANALYSIS
10.1. Radiochemical Purity and Stability

Charles River will confirm the radiochemiecal purity of the radiolabelled test item prior to
animal dosing using a preliminary HPLC method supplied by the Sponsor. This method may
be optimised to improve the retention time of the test item if necessary and will be
compatible with LC-MS whenever possible.

10.2. Trial Dose Formulations

Prior to preparation of the animal dose, trial oral formulations will be performed to assess the
suitability of the dose formulation procedures and to assess the stability of the radiochemical
over the anticipated formulation and admimstration periods. The trial dose preparation will
mimie the procedures required for the main animal study but will be prepared using the
minimum practical quantities of test item. The trial oral dose formulations will be prepared at
8 and 160 mg/mL. An additional trial oral formulation will also be prepared at the Phase 3
nominal dose concentration (240 mg/mL) if the concentration is =160 mg/mL.
Radiochemical purity will be assessed at the following timepoints:

24 and 48 h after preparation

Prior to the preparation of the trial intravenous dose solution, preliminary experiments will be
carried out to assess the solubility of unlabelled Malathion in an appropriate vehicle suitable
for infravenous dosing. A trial intravenous dose formulation will then be performed to assess
the suitability of the dose formulation procedures and to assess the stability of the
radiochemical i the formulation over the anticipated fonmulation and aduimstration period.
The trial IV dose fonmulation will be prepared at 0.8 mg/mL. Radiochenncal purity will be
assessed at the following imepoints:

3 and 24 h after preparation
10.3. Summary of Radiochemical Purity Measurements

A summary of the radiochemical purity measurements to be performed i1s detailed below:

Sample Time

. . . On receipt/as deemed

Stock radiochemical cep

NECEsSAry
Trial oral formulations Stability at 24 and 43 h
Trial IV formulation Stability at 3 and 24 h
Dose Preparations Predose and post dose
Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No. 172891
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10.4. Dose Levels, Dose Regimen and Routes of Administration
Phase Dose Nominal Dose Nominal Nominal Dose Nominal Dose
No. Route ' Radioactive Dose Concentration Volume

1 Oral 40 mekg 5 MBgkg & mg/mL
2 Oral 800 mg'kg . 160 mg/mL.
3 Oral 1200 me'ke 10 MBq'ke 340 me/mL -
4 v 4 mg'kg 5 MBg/kg 0.8 mg/mL > mLuE
5 Oral 800 mg/ke 10 MBg/kg 160 mg/mL
6 Oral 1200 mg'kg 10 MBg/kg 240 mg/mL

10.5. Dose Formulations

The oral dose formulations will be prepared as a suspension m corm o1l

The mtravenous dose formulation will be prepared as a non-irritant solution in a dose vehicle
to be selected following tnal stability work (section 10.2). The dose velucle selection will be
docnmented in the raw data.

The dose formulations will be stored in a refrigerator set to maintain a temperature of 4°C
until prior to adimmstration, with the exception of the tnal mtravenous formulation which
will be stored at ambient until 3 h post preparation, then stored m a refiigerator set to
maintain a temperature of 4°C.

The purity of the dose formulations will be determined by HPLC prior to and following dose
adminstration.
10.6. Dose Determination

The actual dose received by each animal will be determined with reference to the dose
concentration, the weight of dose administered and the specific activity of ["*C]-Malathion in
the formulated dose. Where necessary. these calculations will take into account any undosed

residue.

11. TEST SYSTEM

Species: Rat

Stram: Sprague-Dawley

Conditions Purpose-bred, naive

Source: Charles Raver UK Limited, Margate, Kent, UK
Number of Males Ordered: Twenty

Target Age at the Initiation of Dosing: Approximately 8-10 weeks at dosing

Target Weight at the Initiation of Dosing:  Appropriate for age and strain of animal.
The actual age. weight. and number of animals received will be listed in the Final Report.
11.1. Justification of Test System and Number of Animals

The Sprague Dawley rat has been chosen as the species for this study as this is a species
which has been used in the toxicological evaluation of the test item.

Sponsor Reference No. 2016MET-FYF2662
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The study will be conducted using male rats only since there 1s no sex difference apparent
from existing ADME and toxicity data available for Malathion.

The number of rats chosen for this study is the smallest number considered necessary to
provide reliable data and 1s comphiant with regulatory requirements.

11.2. Animal Identification

Each cage will be given a cage card which identifies each animal within the cage by study
number. animal number and sex. Animals assigned to the study will be uniquely identified
by tail marking and will be accurately weighed predose.

11.3. Environmental Acclimation

The animals will be allowed to acclimatise to the Charles River rodent accommaodation for a
period of a minimum of 3 days before the commencement of dosing.

11.4. Selection and Assignment to Study

The ammals will be carefully observed during the acclunatisation period to ensure that they
are in good health and suitable for melusion in the study.

12. HUSBANDRY
12.1. Housing

During pre-trial, animals will be multiply honsed (where possible) by sex in solid floored
polycarbonate and stainless steel cages with bedding and/or nesting material.

Beddmg matenal will be stenilised wlnte wood shavings which will be provided with a
certificate of analysis for significant contaminants. An analvtical certificate for each batch of
bedding used will be retained at Charles River, Edinburgh.

During on-study periods, rats will be multiply housed (where possible) by sex in
polycarbonate and stainless steel cages with raised wire mesh floors.

12.2. Environmental Conditions

The targeted conditions for animal room environment will be as follows:

Temperature: 19 - 23°C

Humidity: 40 -70%

Ventilation: A minimum of 10 air changes per hour

Light Cycle: 12 hours hght and 12 hours dark (except when interrupted

by study procedures/activities).

There will be automatic control of temperature which will be continuously monitored and
recorded. Fumidity will be continnously monitored and recorded. Deviations from target
temperature and hwmdity ranges will be presented m the study report.

There will be automatic control of light cycle.

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No. 172891
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12.3. Food

SDS Rat and Mouse (modified) No. 1 Diet SQC Expanded will be provided ad libinum
throughout the study, except during designated procedures. The same diet in meal form may
be provided to mdividual animals as warranted by clincal signs (e g, broken/damaged
neisors or other health changes).

The feed is analysed by the supplier for nutritional components and environmental
contaminants. Results of the analysis are provided by the supplier and will be retained at
Charles River, Edinburgh.

It 1s considered that there are no known contaminants in the feed that would wterfere with the
objectives of the study.

12.4. Water

The animals will have access to water ad [ibitum from the public supply from water bottles
which will be changed as necessary throughout the course of the study.

The water nsed by Charles River Edinburgh is analysed at regnlar intervals for dissolved
materials, heavy metals, pesticide residues, pI. nitrates and nitrites. Microbiological
screening 1s also conducted. An analytical certificate for each analysis will be retamed at
Charles River, Edinburgh.

The water used 15 considered not to contain any additional substances, in sufficient
concentration, to have any influence on the ontcome of the study.

12.5. Animal Enrichment

Animals will be socially housed for psychological/environmental enrichment and will be
provided with items such as a device for luding and an olyect for chewing, except when
wterrupted by study procedures/activities.

Obyects for chewing and devices for Inding will be provided with a certificate of analysis for
significant contaminants. An analvtical certificate for each batch of chewing objeets and
hiding devices nsed will be retained at Charles River, Edinburgh.

Other items may be included to enrich the cage environment. Details will be given in the
study report.

12.6. Veterinary Care

Vetenuary care will be available throughout the course of the study and annnals will be
examined by the veterinary staff as warranted by elinical signs or other changes. All
veterinary examinations and recommended therapeutic treatments, if any, will be documented
1 the study records.

In the event that animals show signs of illness or distress, the responsible veterinarian may
make mitial reconmendations about treatment of the anunal(s) and/or alteration of study
procedures, which must be approved by the Study Duector. All such actions will be properly
documented in the study records and, when appropriate, by protocol amendment. Treatment
of the animal(s) for minor injuries or ailments may be approved without prior consultation
with the Sponsor representative when such treatment does not mnpact fulfilment of the study
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objectives. If the condition of the annnal(s) warrants significant therapeutic mtervention or
alterations in study procedures, the Sponsor representative will be contacted. when possible.
to discuss appropriate action. If the condition of the ammal(s) 15 such that emergency
measures must be taken, the Study Director and/or attending veterinarian will attempt to
consult with the Sponsor representative prior to responding to the medical erisis, but the
Study Director and/or veterinarian has authority to act mumediately at lus/her diseretion to
alleviate suffering. The Sponsor representative will be fully informed of any such events.

13. EXPERIMENTAL DESIGN

Dos Dos Dos Number of
Phase Daose ose Jose . ose Animals Animal
N Test Item Level® Volume Concentration rr) .
No. Route e ) R Main Study Numbers
(mg/kg) (mL/kg) (mg/ml)
Males
1 Oral 40 5 4 Q01 M-0040
2 Oral 800 160 4 005M-008M
3 [1"( - Oral 1200 . 240 4 O09M-012M
4 Malathion v 4 N 0.8 4 013M-016M
5 Oral 800 160 2 017TM-018M
] Oral 1200 240 2 D19M-020M

*Each rat in Phase 2. 3, 5 and 6 will receive a target radiochenuical dose of 10 MBg/kg. Eachi rat in Phase 1 and
4 will receive a target radiochemical dose of 5 MBg/ks

The study will be conducted in 6 phases. In Phases 1 and 2, the blood and plasma kineties of
total radioactivity will be investigated in groups of 4 male rats following a single oral
administration of [**C]-Malathion at 40 mg/kg or 800 me/ke.

In Phase 3, the blood and plasma kineties of total radioactivity will be mvestigated m a group
of 4 male rats following a single oral administration of [*C]-Malathion at 1200 mg/ke.

In Phase 4, the blood and plasma kinetics of total radioactivity will be investigated in a group
of 4 male rats following a single mntravenous administration of [**C]-Malathion at 4 mg/kg.

In Phase 5, a group of 2 male rats will receive a single oral administration of ['*C]-Malathion
at 800 mg/'kg. The nature of the radioactivity present in the plasma and red blood cells
samples will be examined.

In Phase 6, a group of 2 male rats will receive a single oral administration of [*'C]-Malathion
at 1200 mg/'kg. The nature of the radicactivity present in the plasma and red blood eells
samples will be examined.

For Phases 1-4, the blood and plasma pharmacokinetic parameters will be investigated for
total radioactivity ammal data using Phoemix phanmacokinetic soflware (see Section 16).

13.1. Administration of Test Item

For oral administration, the dose will be given by gastric gavage. Intravenons administration
will be viag a tail vein as a slow bolus over a period of ca 30 sec.
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13.2. Justification of Route and Dosage Levels

The oral route 1s used as tlis 1s a possible route of exposure and has been used 1 the
toxicological evalnation of the test item. The intravenous route 1s used as reference route for
pharmacokinetic evaluation.

It 15 a requurement of the Home Office Licence that the dose levels used in toxicokmetic
stuchies will not result in extreme toxicity. The dose levels selected for oral administration
will normally be dose levels used previously in the toxicological evaluation of the test item
and should exhibit no overt toxic effects. Sumlaly, the dose level for ntravenous
administration will be a no-effect dose level used previously. Where no tolerability
information is available for the intravenous route of administration, the dose level used will
norally be at least a factor of 10 lower than the oral dose level.

Prior to administration, the Sponsor will provide evidenee (based on previous studies
undertaken with the test item) to support the conclusion that the dose levels selected for nse
i the study are well tolerated.
14. EXPERIMENTAL PROCEDURE
14.1. Phase 1: Blood and Plasma Kinetics Following Oral Administration at

40 mg/kg
Four male rats will each receive a single oral administration of ['*C]-Malathion and will be
multiply housed (where possible) i polycarbonate and stainless steel cages with raised wire
mesh floors.

Blood samples (ca 0.2 mL) will be collected mnto heparinised tabes by venepuneture of a tail
or jugular vein, at the following target times (actual times will be recorded):

025,05, 1.2, 4,8, 12,24, 30,48, 72 and 96 h post dose
Total radioactivity will be determined in each blood and plasma sample collected.

14.2. Phase 2: Blood and Plasma Kinetics Following Oral Administration at
800 mg/kg

Four male rats will each receive a single oral administration of ['*C]-Malathion. The animals
will be housed and samples collected and analysed as described 1 Section 14.1 above.

14.3. Phase 3: Blood and Plasma Kinetics Following Oral Administration at
1200 mg/ke

Four male rats will each receive a single oral administration of [**C]-Malathion. The animals
will be housed and samples collected and analysed as described 1 Section 14.1.

14.4. Phase 4: Blood and Plasma Kinetics Following Intravenous Administration at

4 mg/kg

Four male rats will each receive a single intravenons administration of ['*C]-Malathion and
will be multiply housed (where possible) in polycarbonate and stainless steel cages with
raised wire mesh floors.
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Blood samples (ca 0.2 mL) will be collected mto heparmised tubes by venepuncture of a
Jugular vemn, at the following target tunes (actual tunes will be recorded):

5 minutes, 0.25, 0.5, 1, 2. 4, 8. 12, 24, 30, 48, 72 and 96 h post dose
Total radioactivity will be determined in each blood and plasma sample collected.

14.5. Phase 5: Collection of Plasma and Red Blood Cells for Chromatographic
Analysis Following Oral Administration at 800 mg/ke

Two male rats will receive a single oral administration of ['*C]-Malathion and housed as in

Section 14.1 above. Rats will be humanely killed (COz narcosis) at 1.5 h post dose.

A sample of whole blood (ca 3-10 mL) will be collected from the heart mto heparmsed
tubes. A sample of whole blood will be retamed for radioanalysis (ca 0.5 mL). Plasma will
be separated from the remamning sample by centrifugation. Blood cells will be retamed.

Total radioactivity will be determined in each sample collected.

14.6. Phase 6: Collection of Plasma and Red Blood Cells for Chromatographic
Analysis Following Oral Administration at 1200 mg/kg

Two male rats will receive a single oral administration of ['*C]-Malathion and housed as in
Section 14.1 above. Rats will be humanely killed (COz narcosis) at 1.5 h post dose.

A sample of whole blood (ca 3-10 mL) will be collected from the heart mto heparmsed
tubes. A sample of whole blood will be retamed for radioanalysis (ca 0.5 mL). Plasma will
be separated from the remamning sample by centrifugation. Blood cells will be retamed.

Total radioactivity will be determined in each sample collected.
14.7. Sample Storage

Biological samples not analysed immediately meluding those collected for chromatographic
analysis will be stored frozen (ca -20°C) until taken for analysis. After analysis, samples will
be returned to storage at ca -20°C.

Samples of dose deternunations and dose residues (where relevant) will be stored at room
temperature prior to and following analysis. These samples will be discarded at the Study
Director’s diseretion following acceptance of the study resuls.

14.8. Sample Processing
Volumes or weights of all samples will be measured where appropriate.

Duplicate portions of each blood sample will be combusted using a Perkin Elmer Model 307
Sample Oxidiser. The resultant "*CO; generated will be collected in a suitable absorbent
seintillation system. The efficiency of oxidation will be determuned by combustion of quality
control standards.

Duplicate portions of liquid samples will be diluted with water or compatible solvent (if
necessary) and dissolved m seintillation flnd.
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14.9. Total Radioactivity Analysis

All samples prepared in scintillation fluid will be subjected to liquid seintillation counting for
5 min, together with representative blank samples, using a Liguid Scmtillation Analyser with
automatic quench correction by an external standard method. Prior to analysis, samples will
be allowed to stabilise with regard to light and temperature.

Representative blank sample values will be subtracted from sample count rates to give net
d.pan. per sample.

A limit of reliable measurement of 30 d p.m. above background has been instituted in these
laboratories. If results arise from data below the limit of reliable measurement, the fact will
be noted m the Results section of the report.

Radioactivity in samples analysed by IHIPLC will be quantified by either on-line
radiodetection with peak mtegration or by fraction collection with iqud scintillation
counting.

15. METABOLITE CHARACTERISATION

15.1. Sample Pooling

Plasma and red blood cells samples following oral (Phase 5 and 6 only) administration will
be pooled to generate a single plasiua or red blood cells sample per dose level for metabolite
profiling. Vohimes or weights pooled will be detailed in the study data. Pools will be
prepared as detailed in the table below:

Matrix Group | Dose Route Dose Level Animals
Plasma 017M-018M
5 Oral 300 /k;
Red blood cells o MR O TM-018M
Plasma ) . ) 019M-020M
Red blood cells ¢ Oral 1200make 5 1o0-020M

15.1.1. Extraction of Samples

Samples of plasma and red blood cells will be extracted prior to analysis. Extraction methods
may be supplied by the Sponsor or developed at Charles River.

Methods will be compatible with mass spectrometry. Sawple preparation procedures will be
condueted with the aim of achieving =85% recovery of radioactivity. Recovery will be
determined at all appropriate stages (e.g. extraction and concentration). Investigation of any
unextracted radiolabelled matenal will be conducted at the discretion of the Study Duector.
The stability and extractability of the test item may be investigated by extraction and analysis
of pre-dose or control samples fortified with ['*C]-Malathion. Should this be required details
will be meluded 1w a protocol amendment.

15.1.2. Chromatography

Final sample extracts will be analysed by HPLC wath concwrent radiodetection and mass
spectrometry. The parent molecule and any available reference standards will also be
analysed to aid identification of metabolites.
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Each resolved metabolite will be expressed as a concentration i plasma and red blood cells.

Followmg initial sample analysis, further development of the chromatographic method may
be necessary to provide suitable resolution of metabolites present. This will be discussed
with the Sponsor and will be the sulject of a contract extension 1if required.

A representative column recovery will be established for each matnx. The radioactivity
collected in the post column elment will be quantified against the actmal radioactivity mjected.

15.2. Additional Investigations

The presence of conjugated metabolites may be investigated be treating selected extracts with
nou-specific f-glucuromidase contamming residual sulphatase activity (from Helix pomatia).
The resulting hydrolysates will be analysed using the same chromatographic methods as nsed
for quantification and identification of unconjugated metabolites.

Further work to facilitate metabolite characterisation and or/identification involving e.g.
additional extraction procedures, sample clean-up and/or metabolite isolation may be
required.

Additional investigations will be conducted followmg discussion with the Sponsor and the
intended methods will be documented in the study files and approved by the Sty Director
prior to commencement. Additional investigations may be the subject of a contract

extension.
16. DATA ANALYSIS AND PRESENTATION
16.1. Pharmacokinetic Evaluation

Pharmacokinetic parameters will be estimated using Phoenix pharmacokinetic software. A
non-compartmental approach consistent with the extravascular and intravenous bolus routes
of administration will be used for parameter estimation.  All parameters will be generated
from individual total radicactivity in plasma and whole blood from Phases 1-4, whenever

practical.
Parameters to be Estimated
Parameter Description of Parameter
Tonan The time after dosing at which the maximum concentration was observed.
Co The theoretical concentration at time zero after intravenous bolus dosing.
Conas The maximum observed concentration measured after dosing.
Conen The Cuue divided by the dose admuustered.

AUC(0-1) The area under the concentration versus time curve from the start of dose administration to the
time after dosing at which the last quantifiable concentration was observed. using the linear or
linear/log trapezoidal method.

AUC{0-1VD The AUCqq divided by the dose administered.

When data permits, the slope of the terminal elimination phase of each concentration versus
tune curve will be determined by log-linear regression, and the following additional
parameters will also be estimated.
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Additional Parameters to be Estimated

Parameter Description of Parameter
Tiz The apparent terminal elimination half life.
AUCH.inp The area under the concentration versus time curve from time zero to infinity.
TC0-ieey T The AUC(0-inf) divided by rhe dose administered.
CL The apparent clearance rate of total radioactivity from the analysed rest matrix, following
intravenous dosing only
Vd The apparent volume of distribution of total radioactivity in the test system.
F Absolute bioavailabiliry, calenlared as the ratio of the dose-normalised AUC (oral) to dose

normalised AUC (intravenous)

Descriptive statistics (means and standard deviations) for appropriate grouping and sorting
variables will be generated using Phoenix. For Tyax, median vahies will be reported.

17. TERMINAL PROCEDURES

17.1. Unscheduled Deaths

Amnnnals that are euthamzed for humane reasons. pre-treatment or post treatinent will undergo
exsanguination from the abdominal acrta following carbon dioxide asphyxiation. If
necessary, the animal will be refrigerated to minimize autolysis.

A complete gross pathology examination of the carcass will be condueted on all animals
found dead or euthanized for humane reasons following dosing: all other animal carcasses
will be discarded without examunation. No tissues will be retained for any animal.

18. COMPUTERISED SYSTEMS

The following eritical computerised systems may be used in the study. The actual eritical
computerised systems used will be specified in the Final Report.

System Name Descriprion of Data Collected and/or Analysed
Atlas and/or Laura Chromatography data
DEBRAE Laboratory Information System Total radicactivity and sample weight data
Phoenix Pharmacokinetics
Mass Lynx and/'or LC-MS Solutions Mass Spectrometry data

19. STATISTICAL ANALYSIS

Statistical analyses shall be linnted to denivation of means, standard deviations and
coefficients of vanation where appropriate.

20. AMENDMENTS AND DEVIATIONS

Changes to the approved protocol shall be made in the form of an amendment, which will be
signed and dated by the Study Director. Every reasonable effort will be made to discuss any
necessary protocol changes m advance with the Sponsor.
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All protocol and SOP deviations will be documented m the study records. Deviations from
the protocol and/or SOP related to the phase(s) of the smdy conducted at a Test Site shall be
documented. acknowledged by the PUIS, and reported to the Study Dector for
authorisation/acknowledgement. The Study Director will notify the Sponsor of deviations
that may result in a significant impact on the study as soon as possible.

21. RETENTION OF RECORDS, SAMPLES AND SPECIMENS

All study-specific raw data, electrome data, docmmentation, protocol, protocol amendments
and interim (if applicable) reports from this study will be transferred to the Charles River
archive by no later than the date of final report issue. Two years after issue of the final

report, the Sponsor will be contacted to detenmune the disposition of these matenals. The
original signed copy of the Final Report will be archived indefinitely at the Test Facility.

Electronic data generated by the Test Facility will be archived and the software and hardware
required to produce 1t m a readable form will be mamtamed and available.

All records, retained samples and specimens and reports generated from phases or segments
perfored by Test Facility-designated subcontractors will be returned to the Test Facility for
archiving.

Records to be maintained will include, but will not be limited to. documentation and data for
the followmg:

¢ Protocol, protocol amendments. and deviations

*  Study schedule

e  Stdy-related correspondence

»  Test systew receipt, health, and husbandry

¢ Test item receipt, identification, preparation, and analysis
* In-life measurements and observations

* Statistical analysis results

Biological samples generated during the course of this study will be held deep frozen until
1ssue of the final report. Charles River will contact the Spousor to discuss the fate of the
samples (disposal, return or retain at Charles River) on issue of the final report. Samples will
be disposed of unless Charles River receives written instruction regarding shipment of the
samples to the Spousor or continued storage at Charles River. Shipment of samples or long
term retention will incur additional costs.

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No. 172891
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Appendix 2  Copy of Study Plan and Amendment 4
(continued)

22. REPORTING

A comprehensive Draft Report will be prepared following completion of the study and will
be finalised following consultation with the Sponsor. The report will welude all mformation
necessary to provide a complete and aceurate deseription of the experimental methods and
results and any curcwnstances that may have affected the quality or mtegrity of the study.
The Sponsor will receive an electronie version of the Draft and Final Report provided
Adobe Acrobat PDF format (hyperlinked and searchable at final) along with a Microsoft
Word version of the text. The PDF document will be created from native electrome files to
the extent possible, including text and tables generated by the Test Facility. Report
components not available in native electronic files and/or original signature pages will be
scanued and converted to PDF nnage files for mcorporation. An onginal copy of the report
with the Test Facility’s handwritten signatures will be retained.

Reports shonld be finalised within 6 months of issue of the audited Draft Report. If the

Spounsor has not provided conunents to the report within 6 months of drafl 1ssue, the report
will be finalised by the Test Facility unless other arrangements are made by the Sponsor.

23, ANIMAL WELFARE

The UK Home Office controls scientific procedures on animals in the UK and does so by the
1ssue of licences under the Ammals (Scientific Procedures) Act 1986, The regulations
conform to the European Convention for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes (Strasbourg, Council of Europe) and achieve the
standard of care required by the US Department of Health and Human Services' Guide for the
Care and Use of Laboratory Animals.

The Home Office licence governing this study strictly specifies the limits of severity of
effects on the anunals. From the available mformation, the procedures described i the
protocol are not anticipated to cause any effects which exceed the severity limit of the
procedure, Any animal which shows unacceptable reactions may be euthanised or other
actions taken as required by the Home Office to alleviate disiress.

23.1. Home Office Project Licence No.

The animal work in this study will be conducted under the UK Home Office Project Licence
No. PPL 70/8628, Metabohsm of Chemicals, Protocol Reference Number 1.

Sponsor Reference No. 2016MET-FYF2662 Test Facility Study No. 172891
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Appendix 2  Copy of Study Plan and Amendment 4
(continued)

24. AMENDMENT APPROVAL:

MLUDGRA Date: )| T 8019

Mhairi Libberton, BSe
Study Director

i b G
27

{ /}’é — Date:_ £

Mette Jensen /

Sponsor Represenﬁative
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Certificate of Analysis for ['*C]-Malathion

ySES Were p

with internal Quality Program procedures by

@\\m,;,,
s Z CERTIFICATE OF ANALYSIS
==
KNS
Selcla Analysis reference Document revision Page
SEL/9587/2 1 10f1
Common namea [carbonyl-"C]Malathion
“ Chemical name 2-(Di hoxy iophespharyls i) 1(4)-
o ﬁ C\O/\‘ carbonyl- ‘C]suwnlc acid diethyl ester
Batch ID 9587CEQ001-1
e :P‘-\S uc/ON\_/ i
? g Molecular formula CiHis0sP Sz
Storage conditions Glass battle, below -15°C
C label shared between each carbonyl -
Date of manufacture | | 23 June 2016 J

he Analytical Support Group and the Radiochemistry

Department of Selca Lid. was with a sample (batch SZEF028XV) where appropriate.
|
i Test Mathod Result
|
| Appearance & physical form Vizual inzpection Celourlass solutian in athanal
|
| Structure, identity & residual 'H and "'P NMR. c ible with d & comp with supp
| solvents reference
| Total detected rasidual solvents 1.1 % wiw
|

Structure & identity LCMS C ible with proposed & ble with I

reference
Radiochemical purity HPLC with radio detection 99.2 area
Chemical purity & identity HPLC with UV detection 98.8 area™
{220 nm) time with sup sample
Specific activity & Gravimatric analysis by LSC 58.12 mCimmol 2150 MBgfmmaol
Iabelled molecular weight 174.9 pCifmg 6.47 MBg/mg
332 .22 g/mal @ 58.12 mGCifmmol

Specific A ic analysis by LSC 1.008 mCilml 37.32 MBg/m|

Issuer. Date: HuMuwnl" Date:
— oy p
— )
e = ‘—A.Me—— LA R TA

il = g'-xu)vj-;l.m b {“1 a

. J. Knight, Ph.D., MRSC ' P. Morgan, Ph.D., MRQA
ical Project M; y Suppart Quality Assurance

Caution: Radi ) ial for use only. Mot suitable for human use.

Expiry date not determined. In the absence of stability data a purity check is

Suicia Lmaec, FySeia Business and Research Park, Fyfeid Raad, Ongar, Essox CMS OGS, UK.
Ragistensad in England (Company No. D4172707) Tel. [+44)1277367100

d before use

Template: CoA_Radicchemistry w31 created 10 Nov 20158
SOF 54_10_3_01
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Appendix 4 Certificate of Analysis for Malathion Technical

@ CHEMINOVA & =8

. oo
CvF-bio. DK 12780043

 Certificate of Analysis
TEM 010-13
Test substance certified:
Tast substance: Malathion Technical
CHA Coda No.: CHA 300
Balch No.: P2168-IbW-05
Origin of 105t substanca; % | Lab ,_] Pilot plant || commercial
Analysis:
Content of Malathion: 95.0% wiw |
. TH-NMA, “C-NMR, "'P-NMA Speciroscopy, Mass Spectrometry
Identified by: (GEMS) and IR Spectroseopy
Quantified by: GG (Mathod VAM 001-02)
| Date of analysis: April 08, 2018
of the test
Appearance: Pale ysllowish bguid
Storage: Store frozen (nominally = 20°C)
Tap density: Not dotemmined
Expiry date: Apiil 06, 2013
of =
Common nama: Malathion
CAS nama: Butanedioic acid, 2-{(dimethexyphosphinothioylfthiol-, 1.4-distvd
aster
CAS No.: 121-75-5
Molecular fommula: CioHy 0P Sy
Molecular mass: 330.36 g/mol
Structure formula: Q
HiC=0, 8 0~CHy-CHy
H;C-CI{ \5 —CHy-CHy
]

Statement of GLP Compliance

The ianbiicats , i at Chesminava AS and conducted according 1o FIFRA Good Laboralary
Proctice Standards, 40 CFR Past 160 and tha OECD Principles of Good Laboratory Practices.

Date ril 15, 2016 =

.

G B b
Barbara Hinz
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Appendix 4  Certificate of Analysis for Malathion Technical
(continued)

@ CHEMINOVA &= B
-T2 Levrnig wwa hamnn e
Doprrar CVRin DK 27600 8)

" Certificate of Analysis
TEM 01013
Amondmont
Test substance: Malathion technical
Batch No.: P2168-IbW-05
Content of impurities (cont.):
Cheminova name | CAS name Content Method of Date of
[ wiw] analysis analysis
2-Butenedicle acid, Aprl 05,
ME 1. 4-dhathylostor < 0.030 VAM 060-01 2016
Mixture of Bulanedicic acid,
l{dimethoxyphosphinathioy)thial,
Mixed ester of 1-athyl-4-methyl aster and 043z VAM 080-01 April 05,
Malathion Buianediic acid, 0.00071 2016
[{dimethoxyphosphinathioy) thi],
1-mathyl-4-athyl astar
Phasphorathiole acid, 0,0,0- 047 = April 04,
MeCOOPS-triestar trimethyl ester 0.00 VAM 130-01 2018 |
Phosphoredithioic acid, 0, 0, 5- | 1.5+ Agril 04,
MesODSPS-tisstar | cioosbherect ot vAM 13001 | 221 |I
016 March 30,
Watar Water 0.0085 VAM 022-03 2018 ‘
Statement of GLP Compliance
Tha idartification and quantification wore por at Chormingva A'S and conductod according Lo FIFRA Good Laboratory
Practica Standards, 40 CFR Pan 160 and the OECD Praciples of Good Laboralory Practices,
Date _April 15, 2016
o Oy e = 5

Barbara Hinz
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Appendix 5 Certificate of Analysis for Diethyl Mercaptosuccinate

@ CHEMINOVA &

Phang. 59 90 89690
Fax 'ﬁmm

OKi2760043
Page 1 6f 1
Certificate of Analysis
REF 015-02
Test substance certifled:
Test substance: Diathy! Marcapt:
Baich No.: 849-85e-31B
Origin of test x| Leboratory [ | Piotplamt [ ] e
Analysis:
Content: 89.6 % wiw
‘H-NMR, PC-NMR, IR and UV Spectroscopy and Mass
Klenifled by: Spectrometry (GC/MS)
D on of . High Performance Liquid Chromatography and Gas
purkty by: Chromatography
Date of analysi August 27, 2015
of the test sub
Appearance: Colourless liquid
Storage: Store frozen (nominally -20°C)
Expiry date: August 27, 2018
Information of analyte(s):
Common name: Diathyl Mercaptosuccinate, ME+H,S
CAS name; Butanediolc acid, 2-marcapto-, 1,4-diethyl ester
CAS No.; 23060-14-2
Molecular formula: CeHiOS
Molecular mass: 206.26 g/mol
Structure formula: [»]
CHz-CH,
HS 0—CHy-CHy
o]
Statement of GLP Compliance

Tha identif: and

APS modd o p g

ing to FIFRA

of purity ware perh at Ct
Good Laboratory Practios Standards, 40 CFR Part 160 and the OECD Principles of Good Leboratory Practices.

Date

September 16, 2015

Cocly e A

Barbara Hinz
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Certificate of Analysis for O,0-Dimethyldithiophosphoric Acid

@ CHEMINOVA = sasse

2

CVR-No. DK 12 780043

Page 1of 1

Certificate of Analysis
REF 067-01
Test substance certified:
Test substance: Analytical standard of MP-1-K-salt
Batch No.: 281-BSe-62A
Origin of test substance: [ | Lavorstoy [ Jriotpant [
Analysis:
Content of MP-1-K-salt: 98.7 % wiw
Identified by: "H-NMR and *'C-NMR Spectroscapy, IR Spectroscopy and UV
Spectroscopy
Determination of purity by: Quantitative *'P-NMR
Date of analysis: April 11, 2013
Inf lon of the test
‘Appearance: White solid
Storage: Amblent temperature
Expiry date: April 11, 2018
Information of analyte(s):
Common name: MP-1-K-salt
CAS name: Phosphorodithicic acld, O,0-dimethyl ester, potassium sait
CAS No.: 16001-68-6
Molecular formula: CaHgKO:PS;
Moalecular mass: 186.27 gimal
Structure formula: (l:Ha
s
o
\"{s
H,c-—o/ K
Statemant of GLP Compliance
The identification and determinatien of purity were 8tC AJS and g to FIFRA
Good Leboratory Practice Stendards, 40 CFR Part 180 and the OECD Principles of Good Laboratory Practices.
Date May 23, 2013

G,
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Appendix 7 Certificate of Analysis for Desmethyl Malaoxon Dicarboxylic Acid,

Trisodium Salt

@ CHEMINOVA @ s

Page 1of1

Certificate of Analysis
TEM 220-01
' Tost substanca certifled: )
Test substance: D hyl mal; il lc acld, trisodium salt
CHA Code Mo MoxDCA
Batch No.: P1334-CSO-15-ftered
Orlgin of test [x] 1 y [ |eictpant [ ] Commercial
Content of 23.9% wiw (Aq Jution)
THHMR HENMR Sp py, and “'P-NMR
Ienified by: Spectroscopy
Quantified by: ¥P-NMR Spectroscopy
Date of anatysls: May 26, 2016.
linfs lon of the test
Appearance:; Clear, light-purple liquid (Aqueous solution)
Storage: Store frozen (nominally -20" C).
Density: Nol determined.
Expiry data: May 26, 2017.
Infimdkm of enalyte(s):
Commaon name: D Ty cid, Jium salt (MaxDCA)
Systematic name: Sodium, 24{(meth Atk
CAS No.: -
Molecutar formula: CeHeNas0:PS
IMclecular mass: 310.10 gimol
Structural formula:
N.O/p\ Oha
a

Stat, it of GLP

AIS and i FIFRA Good

The idontification and quantfication were p at Ch
meulem-iDG-‘RFm 160 and the OECD Nnnbhedﬁorﬂwm
Date June 7, 2016

Slgnature i

(M T



Sponsor Reference No. 2016MET-FYF2662 Page 154
Test Facility Study No. 172891

Appendix 8 Certificate of Analysis for Tetra Ethyl Dithiosuccinate

Cheminova AfS tel: +45 9650 9690

Thyboranve] 78 Fax: +45 9690 9691 . c H E M ’ No VA
DK-7673 Harbogre info@cheminova.com (-

Denmark www.cheminova.com HELPING YOU GROW

SE No. DK 12 76 00 43

KS8J/16.11.2016

CERTIFICATE OF ANALYSIS
TETRA ETHYL DITHIOSUCCINATE

We, CHEMINOVA A/S, DK-7620 Lemvig, Denmark do hereby certify that we have
analyzed a representative sample of the following product:

Tetra ethyl dithiosuccinate:

Batch No.: 195-ABB-79-1
CAS No.: 2090-25-7
Expiry date: November 16, 2017

Storage conditions: In deep freezer

and certify that the purity is 95.5% wiw.

This is an electronically generated certificate and is valid without a signature.




Sponsor Reference No. 2016MET-FYF2662 Page 155
Test Facility Study No. 172891

Appendix 9 Certificate of Analysis for Monoethyl Fumarate

Cheminova AIS
Thyborenvej 78
DK-7673 Harboere
Denmark

+45 9690 9690
info@cheminova.com
www.cheminova.com

SE No. DK 12 76 00 43

KSJ/15.11.2016

CERTIFICATE OF ANALYSIS

Monoethyl fumarate

We, CHEMINOVA A/S, DK-7620 Lemvig, Denmark do hereby certify
that we have analyzed a representative sample of the following formulation:

Monoethyl fumarate:

Batch No.: 43-1A-167
CAS No.: 2459-05-4
Expiry date.: November 16, 2017

and certify that the content of active ingredient is: 92 % wiw

This is an electronically generated certificate and is valid without a signature.
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Appendix 10  Certificate of Analysis for Mercaptosuccinic Acid

42016

Certificate of Analysis

Preduct Nama

Product Number
Product Brand
CAS Number
Molecular Formula
Molecular Weight

TEST

PDF

Dr. Beril Eray, Manager
Quality Control
Steinheim, Germany

Certificate Of Analysis

-ALDOAICH"

Mercaptosuccinic acid,
97%

Me182

ALDRICH

70-49-5
HOOCCH(SH)CH,COOH
15015

SPECIFICATION LOT STBF9504V RESULTS

Click here: Cerfificate of Analysis and
Specifications only available in PDF
format

"
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Appendix 11  Certificate of Analysis for Fumaric Acid

11042016

Certificate Of Analysis

Certificate of Analysis

Product Name

Product Number
Product Brand
CAS Number
Molecular Formula
Molecular Weight

TEST

PDF

Fumaric acid,
299.0% (T)

47910

SIAL

110-17-8
HOOCCH=CHCOOH
116,07

SPECIFICATION LOT BCBEP4470V RESULTS

Click here: Certificate of Analysis and
Specifications only available in PDF
format

(s Gy

Dr. Claudia Geitner
Manager Quality Control
Buchs, Switzerand

M
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Appendix 12 Certificate of Analysis for Succinic Acid
SIEGMA~-ALCRICH
3050 Spruce Sreet, Sainl Louls, MO 63103 USA
Email USA: com Outsids USA: com
Certificate of Analysis
Product Name: SUCCINIC ACID
purump.a,>=99.0%T
Product Number: 14080
Batch Number: BCBR8018V
Brand: Sigma-Aldrich
CAS Number: 110-15-6
Formula: HOOCCH,CH,COOH
Formula Weight: 118.09
Quality Release Date: 04 APR 2016
TEST SPECIFICATION RESULT
APPEARANCE (COLOR) COLORLESS OR WHITE WHITE
APPEARANCE (FORM) POWDER OR CRYSTALS FINE CRYSTALS
TITRATION (T) NAOH 1M 99.0-101.0% 99.7 %
MELTING POINT 185-188 C 187C
PROTON NMR SPECTRUM CONFORMS TO STRUCTURE CONFORMS
METAL TRACE ANALYSIS (ICF)  CORRESPONDS TO REQUIREMENTS PASSED
CALCIUM (ICP) <50 MG/KG < 50 MG/KG
CADMIUM (ICP) < 50 MG/KG < 50 MGIKG
COBALT (ICP) < 50 MGIKG < 50 MG/KG
COPPER (ICP) < 50 MG/KG < 50 MG/KG
IRON (ICP) < 50 MGIKG < 50 MG/KG
POTASSIUM (ICP) < 100 MG/KG <100 MG/KG
SODIUM (ICP) < 100 MG/KG <100 MG/KG
NICKEL (ICP) < 50 MG/KG < 50 MGIKG
LEAD (ICF) < 50 MG/KG < 50 MG/KG
ZINC {ICP) < 50 MG/KG < 50 MG/KG
TOTAL SULFUR AS S04 (ICP) < 100 MG/KG < 30 MG/KG
CHLORIDE (CL) < 50 MG/KG <10 MG/KG
- ér_ Claudia Geitner -,
Manager Quality Control
Buchs, Switzerland
Sigma-Aldrich warrants that at the tima of the quality releass or subsequant relast date this product tothe R In this The current

specification sheot may be avallable at Sigma-Aldrich.com. For fusiher Inquites, ploase contact Technical Senvice. Purchaser must daterrring the sultabllity of the product

for ts particular uso. See reverse side of invoice or packing slip for

Lo

d ol salo.

Sigma-Aldrich

Certificate of Analysis - Product 14080 Lot BCBR9019YV

Page 1of1
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Appendix 13  Certificate of Analysis for Maleic Acid

SIGMA-ALDRICH' e aichcom

3050 Spruce Street, Saint Louls, MO 63103, USA
Waebsite: www sigmaaldrich.com

Emall USA: techserv(@sial.com

Outside USA:  eurlechserv@sial.com

e .
Product Neme: Certificate of Analysis
Maleic acid - ReagentPlus®, =99.0% {(HPLC)

Product Number: MO375 u
Batch Number: SLEL3EE1V

Brand: SIAL oy o
CAS Number: 110-16-7

MDL Mumber: MFCDO00B3177

Formula: CAH4O4

Formula Weight: 116.07 g/mol

CQuality Release Date: 15 OCT 2014

Recommended Retest Date: OCT 2022

Test Specification Rosutt
Appearance (Color) White ‘While
Appearance (Form) Powder Powder
Solubility (Calar) Colorless Colorless
Solubility {Turbidity) Clear Clear
333 mgimL, H20

Water < 20% 0.1 %
Fasidua an Ignition < 01 % 0.0 %
Froton NMR Spectrum Conforms to Structure Conforms.
Purity (HPLC) > 99.0 %A 98.1 %A

v,

Fodney Burbach, Managar
Anslyticel Services
&t. Louis, Missouri US

Sigma-Aldrich wamants, that at the time of the quality release or subsequent retest dale this product conformed to the information
contained in this publication. The current Specification sheet may be available at Sigma-Aldrich.com. For further inquiries, please contact
Technical Service. Purchaser must determine the suitability of the product for its perticular use. See reversa side of invoice or packing
slip for addilional terms and conditions of sale,

Version Numbar: 1 Page 1 of 1
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Appendix 14  Certificate of Analysis for Monoethyl Maleate, Potassium Salt

@ CHEMINOVA & s

Page 10of 1
Certificate of Analysis
REF 012-02
Test substance certified:
: . jard of 2-Bul lioc acid (Z)-
Tost aldbatance: mnoethyi'uster potassium salt
Batch No.: 81-FVL-122.2
Origin of test sub [x ] taboratory [ Piiotplant [ ]G
Analysis:
Content: 94.3 % wiw
Identified by: "H-NMR and "C-NMR Spectroscopy and UV Spectroscopy
e . High Perf Liquid Chre graphy and Water
Detarmination of purity by: determination (Kari Fischer)
Date of analysis: November 05, 2014
Information of the test substance:
Appearance: White solid
Storage: Store frozen (nominally - 20°C)
Expiry date: Novemnber 05, 2019
Information of analyte(s):
Commen name: Monoethyl maleate, potassium salt
CAS name: 2-Butenedioic acid (22)-, hyl ester, potassium salt
CAS No.: 50848-86-8
Malecular formula; CeHa0y . K
Molecular mass: 183.22 g/mol
Structure formula; 0.
Y=YON/ ;
HO o
| ‘K
Staty of GLPC
The identification and determination of |purity were at Chemi and condk to FIFRA
Good Laboratory Practice Standards, 40 CFR Part 160 and the QECD Pnn:uphs of Good L:uburalury Pracuc
Date Yo P & Du’!l-\

R S
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Appendix 15  Certificate of Analysis for Malathion Monocarboxylic Acid

@ CHEMINOVA &5 EEs

Paga 1af 1
Certificate of Analysis
REF 118-03
Test substance certified:
Analytical standard of Malathion Monocarboxylic Acld
Test substance:
{a + A mixtura)
Batch No.: 1017-B5e-588
Origin of test XL v [ lrotpant [ ] commercial
Analysis:
Centent: 89.4 % whiv
H-NMR roscapy, YC-NMA , TP-NMR
tdentifled by: Spectn s"f_'mq _Sfm- y and
UV Specircscopy
Detormination of purity by: Quantitative "P-NMA
Date of anelysis: January 31, 2014
Ind on of the test sul
Appearance: Light yollowish liquid.
Storage: Store frozen (nomtnally - 20°C)
Expiry dats: January 31, 2017
Informatlon of analyta{s):
Commen name: -
CAS name: B dlolc acid, 2(dimethaxyphosphinothioyljthlo}.,
esler
CAS No.: 358B4-T6-5
Molacular farmula: CoHis0sPS;
Molscular mass: 302.30 g/mol
Structure formula: HaC=D., P”s H;C—D\F(;S
~\. H 0'\3_ -
HyC—0" §—C—CO0CH;  HiC— COOH
H,C—COOH HaC=CO0C;Hy
Stotoment of GLP Compllance
Tha |dantification and quantification ware at Cr A8 to FIFRA Good
Lnhoratory Practice Standards, 40 CFR Part 180 and the OECD Princlples of Good Labomtory Practices.
ate February 10, 2014

Dhefrs N .
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Appendix 16  Certificate of Analysis for Malathion Dicarboxylic Acid

g2

@ CHEMINOVA &~ S5

Page1of1
Certificate of Analysis
REF 120-02
Tesl substance certified:
Test substance: lyth of Ma: Di yilc Acid
Batch No.: 621-B5e-81A
Grigin of test sub [ X ] Lab [ Jreotpant [ e
Analysls:
Contont: 8.8 % wiw
"H-NMF S BC-NMR Sp oy, P-NMR
Identified by: Mass Sp y, IR Sp py and UV
Spectoscopy
Detarmination of purity by: Quantitative *'P-NMR
Date of analysi Fabruary 11, 2016
fon of the teat aukb:
Appearance: White solid.
Storage: Store frozen (nominally - 20°C)
Exqpiry date: Fabruary 11, 2026
information of analyte(s):
‘Commaon name: .
CAS name: B dialc acid, hincthioyf)thic}-.
CAS No.: 1180-28-8
Motecular formula: CeHinOPS:
Molecular mass: 274 25 gimol
Strueture formuta: HiC—D. -8
~. H
HyG—0" S—¢—COoH
HC=CO0H
St of GLP G

The identific and dification were at Chemi A5 and to FIFRA Good
Laboratory Prectice Standards, 40 GFR Pan 160 end the OECD Principles of Good Leboratory Practices.

Date February 18, 2016
CoBong =N,

.
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Appendix 17  Certificate of Analysis for Desmethyl Malathion Monocarboxylic Acid,
Potassium Salt

@ CHEMINOVA &~ 55

Pageiof2
Certificate of Analysis
REP 048-02
Test certified:
- YT tard of D rovy

Test substance: . ylic Acid, Py jum salt

Batch No.: 676-BSa-16A

Origin of test [x ] L y [ |Pwtpat [ |G
Analysis:

Content of Desmethy! malathion|

r&mm Acld, Potassiuml  73.9 % ww

Identified by: 'H-NMR and ""C-NMR ] and UV

spaciroscopy
Determination of purity by: Quanthative *'P-NMR
Data of analysla: February 02, 2016
of the tast

Appearance; ‘White solid

Storage: Store frozen (nominally -20°C)

Expiry date; February 02, 2018
Statement of GLP Compliance

al

The purhy a S gto
FIFRA Good Laboratory Practice Stendards, 40 CFR Part 160 and tha OECD Principies of Good Laboratory
Practices,

Dale February 11, 2016
e e b
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Appendix 17 Certificate of Analysis for Desmethyl Malathion Monocarboxylic Acid,

(continued)

Potassium Salt

@ CHEMINOVA &~

Page2ol2
Certificate of Analysis
REF (46-02
Information of analyte(s):

Comman nama:
CAS nama (frea achd, 2-{r ., 1-athyl ester
ackd): B acld, 2-{(mercaplomethoxyphosphinyihiol-, 4-othy ester
CAS No. (free 160778-73-5
acid): 180776746
Moteoular CrHirOuPSK
Tormula:
Molecular mags: 326,37 gfmal

. [+]
Structure formula: K:a oe . Ku °

W [ oM ¢ ~CHy-CHy
HC=0" 'S—\ o-cty-cHy  Hic-0’ oH
0
Statement of GLP Compliance

Thae IdeniiScation and determination of purity wam performed at C A5 and ng o
FIFRA Good Laboratory Prastics Standards, 40 CFR Part 160 and the OECD Principles of Good Laboratery

Date February 11, 2016

T b (A
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Appendix 18  Certificate of Analysis for Desmethyl Malathion Dicarboxylic Acid,

Dicyclohexylammonium Salt

@ CHEMINOVA &5 EEE

Pags1el1
Certificate of Analysis
REF 14901
Test aubatences certifiad:
Analytical atandard of Characlorization of (1RS,3RS)-
Test substanea: Desmothyi-malathion-diearboxylsyre, dicyciohexyt-
ammonlumsait (CAS No. -), Batch No. 676-B5s-124
Baich No.: B78-BSe-124
Origin oftnst sut [ X] toboratory [ Ptotpent [ ] c
Anatysis:
Contant 94.6 % ww
"H-NMR S oy, YC-NMA 5 FR.NMR
Identified by: g py, Mess Sp Y mwww
Spectroscopy
Detarmination of purtty by: Quantiativa *'P-NMR Spectroscapy
Data of analyal August 24, 2013
formation of the test sut
Appearanca; White solld.
Storaga: Store frozan (nominelty — 20°C).
Expiry data: August 21,
Information of anatyts{s):
Common nama: {1RS, 3AS)-D: yic acid, DCHA salt.
CAS nama: .
CAS No.: -
Molecular formula: CiHuNO:PS,,
Molecular mass: 44154 gmlnl
Structuro formuta:
O’ 0 "
H,c—o" \s o
]
sum of GLP eompuama

&nd conductad acconding to FIFRA Good
Practiean.

& Chaminova AIS
wmmmmmmmmamwmmmm

Date

Septambar 24, 2013

Doy Ay
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Appendix 19  Certificate of Analysis for S-(1,2-di(carbethoxy)ethyl)-O-methyl

hydrogen phosphorodithioate Dicyclohexylammonium salt

RO, Bax 8

(@ CHEMINOVA i

Pnona (+45) 08 B0 86 B0
Fax [+45) 958096 91
wwacheminava.com

CVR-No. DK 12 760043

Page 1ol 1

Certificate of Analysis
REF 011-08
Test substance certifled:
Test substance: 5-{1',2—d!(carbeﬁ‘wxy)eﬂryl) D—maﬂ‘ryi hydmgm
® phosphorodithioate ¥ salt
Batch No.: 924-BSe-15A
Origin of test substance: Laboratory [ | Pilot plant [ commercial
Analysis:
Content: 96.7 % wiw
i 13 n
H-NMR, *C-NMR and *'P-NMR Spectroscopy, UV Spectroscopy,
Idantified by: IR Spectmsmpy and Mass Spectrometry (LC/MS)
Determination of purity by: Quantitative *'P-NMR
Date of analysis: Aprll 4, 2016
Information of the test substance:
Appearance: White solid
Storage: Frozen {nommally -20°C)
Expiry date: April 4, 2019
Information of analyte(s):
Comman name: Desmethyl-malathion-Q-salt
CAS name: -
CAS No.: 1116-04-7 (free acid)
Molecular formula; CyHenOeNPS;
Molecular mass: 487.65 g/mol
Structure formula: o]
HC=0 S~ So—cHy-chy
i, © O—CH,-CH;
OO0

Statement of GLP Compliance

Tha identification and determination of purity wene performed al Chemi
Good Laboratory Practice Standards, 40 CFR Part 160 and the OECD P

Date

'S and d
of Good L

g lo FIFRA

May 17, 2016

Boclr oAb
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Certificate of Analysis for Malaoxon

@ CHEMINOVA -

Page 1ot 1
Certificate of Analysis
‘TEM 045+01
Test substance certified:
Test substance: Mal
CHA Coda No.:
Batch No.: 676-B5e-80A
Origin of tost substance: X L []Pitpant [ ] comme
Anatysis:
Caontant of 97.7 % wiw
"H-NMR Spectroscopy, “C-NMR Spectroscopy, "C-NMR
Identified by: Mass R and UV
Spectroscopy
Quantified by: Quantitative P NMR
Date of anatysis: February 02, 2016
tion of the test
Appoarance: Colourless liquid
Storape: Stora frozen (rominally -20°C) In the dark
Denshty: Mot avaliable
Explry date: Fabruary 02, 2021
of
Common name: Malaoxon
CAS name: acid, 2 fithio}-, 1,4-dlothyl oster
CAS Na.: 1634-76-2
Molecular formula: CigHwO:PS
Molecular mass: 314.20 gimol
Structure formula: o
HC~0. 0 ~CH;-CHy
He—o" s —CH,-CHy
o]
Statement of GLP Compliance
e d g 8t Gt ArS and ing to FIFAA Good
Laborstory Practios Standards, 40 CFR Part 160 and the OECD Principles of Good Lebaratory Practices.
Data February 02, 2016

L
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Appendix 21  Certificate of Analysis for Isomalathion

@ CHEMINOVA EE- EEE

Certificate of Analysis

REF 080-05
Test substance certified:
Test sub a: Analytical dard of I
Batch No.: B24-B5e-58A
Origin ofteet [ X] et [
Analysls;
Contani: 97.2 % wiw
"H-NMR Spi Py, PC-NMR E.NMRA
Identified by: § Mass Sp IRS and UV
ny
'P-NMR Speciroscopy and
Determination of purty by: High' Liguid Ch N
Date of analysis: March 10, 2016
Ind jon of the test sub .
Appearance: Liguid, colourioss
Storage: Store frozen (rominally -20°C)
Expiry date: March 10, 2018
of
Commen name: Isomalathion
CAS name: Butanedicle acid, 2-[methoxy{methythiclphosphinyfthicl-, 1,4-
diethy! estar
CAS No.: F344-12-5
Malecular formula: CreHuOWPS,
Malecular mass; 330.38 g/mol
Structura formula: 8
~
L]

Statement of GLP Compliance

at Chominovn A8 and conducted according to FIFRA Good
Labomory Practicas.

Tho and )
Labortory Practico Stendards, 40 GFR Part 160 and the OECD Principles of Good

Date

EI 20, §1ﬂ
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Appendix 22  Certificate of Analysis for Diethyl Maleate

@ CHEMINOVA &= EEE

Pegaiof1
Certificate of Analysis
REF 015-01
Test substance cartifisd:
Tast substance: Analytical standard of Digthyl maleate
Batch No.: 021281 1A
Orighn of tast aub [X] 1 y [ lrotpes [c
Analysin:
Cantent of Disthyl maleate: 57% wiw
Idntifiad by: "H-NMR and *'C-NMR Spactroscopy, Mass Spactromatry, UV
spectroscopy and IR spectroscopy
Detarmination of purity by: High Pressure Liquid Chromatography and Gas chromatography
Dato of analysls: Apit 02, 2013
Informstion of the test substance:
Appearance: Clear fiquid
Storage: <-20°C
Explry date: April 02, 2023
ion of analyto(o):
Common name: Diethyl maleate
CAS nama: 2-Bulenedicic acid (22)-, 1,4-disthylester
CAS No. 141-05-9
Malecular formuia: CyHiO,
Melecular masa;: 172.18 g/mal
Structure formula: =
czus0—< ?—ocw,
Statement of GLP Compliance

Good Laborstory Practics Stendards, 40 CFR Pan 160 and the OECD Principiss of Good

Tha Idaniffication and detarmination of purity ware parfermad at Ghaminova A/S and conducted ecconding to FIFRA.
Labortory Practieca.

Date

April 08, 2013

Barfro s Nt
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Appendix 23  Certificate of Analysis for Diethyl Fumarate

@ CHEMINOVA &~ S8

Paga1of1
Certificate of Analysis
REF 014-02

Test subsiance certilied:

Yeost out Ansiytical Jard of Diathyl

Batch No.: Aldrich 513344424

Origin of fest substance; || tebormtary [ Potpant  [X] G
Analysla:

Centent of Diethyl fumarata: £9.6 % wiw

Identified by: "H-NMR and "C-NMR Sp py. Mass Sp y, UV

spectroacopy and IR spectroacopy

Determination of purity by: High Preasure Liquid Ch graphy and Gas ch 9

Date of analysi March 25, 2013
Information of the test substance:

Appearance: Clear lquid

Storage: <-20°C

Expiry date: March 25, 2018
Infermation of analyta(s):

Common rame: Dlathyl tumarate

CAS name: 2-Butenadioic acid (2E)-, 1,4-disthylester

CAS No= 623-81-8

Malecular formula: CaHi0y

Malacular mass: 172.18 g/mo!

Structure formula: -/ P

D_<_3_o}_"
0

Statement of GLP Compllance

The identification end determination of purity wara partarmed st Chaminova AS and cands g o FIFRA
mdmmmmmmnmmwmmmummm
Data March 26, 2013

Bt Ny
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Appendix 24  Certificate of Analysis for Diethylmethylthiosuccinate

@ CHEMINOVA & s

Page 10f1
Certificate of Analysis
REF 016-03
Test substance certified:
Test substance: Analyticsl standard of Diethylmethyithiosuccinate
Batch No.: D2014-BSe-MLT-078
Origin of test substance:; [X | Laboratory [ | Pitptant [ | Commerciat
Analysis:
Content: 98.8 % wiw
. H-NMR Spectroscopy, “C-NMH Spectroscopy, Mass
Identified by: Spectrometry. IR Sp py and UV Spectroscopy
- P High Performance Liquid Chromatography and Gas
Determination of purity by: Chromalography
Date of analysis: July 05, 2016
Information of the test substance:
Appearance: Liguid, colourless
Storage: Store frozen (nominally -26° C)
Expiry date: July 05, 2022
Information of analyte(s):
Common name: Diathyimethylthiosuccinate.
CAS name: Butanedioic acid, 2-(methylthio)-, 1,4-diethyl ester
CAS No.: 1642-46-2
Molecular formula: CeHi04S
Molecular mass: 220.29 g/mol
Struclure formula: o S/
/'\QJ\/kﬂ/O\/

Statement of GLP Compliance

The idenlification and quantification were periormed at Ct ASS and i fing 1o FIFRA Good
Leboratory Practice Standards, 40 CFR Pan 160 and the OECD Principles of Good L y P
Date

Signature

JUIE 12,2016 :

(HSC)

| ]
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Appendix 25  Certificate of Analysis for O,0-dimethyl-thiophosphoric acid,
Dicyclohexylammonium Salt

(® CHEMINOVA - EE3

Pagatall
Certificate of Analysia
REF 083-01
Taat subatance certifisd:
. Analytical fard of 0,0-dimethyi-thioph
Tesl substanca: acld, dicyclohaxyl fum salt.
Balch Mo.: 267-05.1-548
Origin of test XL [] Piiot piant [Ne
Analysis:
Contant: 97.9 % wiw
'H-NMR § HE-NMR § HP-NMR
Identlfied by: sp ey IR Sp py and UV Sp
Determination of purtty by: Quantiatve *'P-NMR
Datp of anatysk February 04, 2011
Information of the test substance:
Appearance: Whita solld
Storage: <-20°C
Expiry date: February 04, 2021
Information of analyte(s):
Comman name: .
CAS name: Phosphorethiale acid, O,0-dimatind ester (free acid)
CAS No.: 1112-38-5
Molecular formula: CuHxNOPS
Molecular mass: 3232 gfmal
Structura formula:
CHyO.__0 P
ono s m(o:

St of GLP C

Tha and of purity it Ch A'S and to FIFRA
Good Labomtory Proctice Standards, 40 CFR Pant 160 and the OECD Princisles of Good Laboratory Praciices.

Data March 28, 2011

By, Mmooy
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Appendix 26  Dosing Data

Phase 1 - Target Dose Level: 40 mg/kg (Oral)

Animal ID Apimal Dose Received
Weight (g) MBq mg mg/kg MBqg/kg
001M 373 1.82 15.7 42.0 4.87
002M 358 1.80 15.5 434 5.03
003M 365 1.81 15.6 42.7 4.95
004M 328 1.61 13.8 42.2 4.90
Phase 2 - Target Dose Level: 800 mg/kg (Oral)
Animal ID Apimal Dose Received
Weight (g) MBq mg mg/kg MBg/kg
005M 352 3.18 263 746 9.03
006M 350 3.40 281 804 9.73
007M 364 3.47 287 787 9.52
008M 332 3.21 266 801 9.69
Phase 3 - Target Dose Level: 1200 mg/kg (Oral)
Animal ID Apimal Dose Received
Weight (g) MBq mg mg/kg MBqg/kg
009M 301 2.71 324 1074 8.99
010M 307 2.70 323 1053 8.81
011M 314 2.90 347 1105 9.24
012M 305 2.74 327 1071 8.96
Phase 4 - Target Dose Level: 4 mg/kg (Intravenous)
Animal ID Apimal Dose Received
Weight (g) MBq mg mg/kg MBg/kg
013M 331 1.45 1.25 3.76 4.37
014M 330 1.43 1.23 3.73 4.33
015M 333 1.49 1.28 3.86 4.47
016M 317 1.46 1.26 3.97 4.60
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Appendix 26 Dosing Data
(continued)

Phase S - Target Dose Level: 800 mg/kg (Oral)

Animal ID Animal Dose Received
Weight (g) MBq mg mg/kg MBg/kg
017M 333 3.49 296 887 10.5
018M 334 3.48 295 882 104
Phase 6 - Target Dose Level: 1200 mg/kg (Oral)
Animal ID Animal Dose Received
Weight (g) MBq mg mg/kg MBg/kg
019M 316 3.21 391 1240 10.2
020M 314 3.19 389 1241 10.2
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Appendix 27  Representative UV Chromatogram for the Radiochemical Purity of
['*C]-Malathion

Sample Name: UV Std
File Name: 172891 01Aug2016Run3Evall

mV

300.0

250.0 Malathion

200.0

150.0 1

100.0 |

50.0 1 A

0.0

T
0.00 10.00 20.00 min

Peak Name | Retention Time (min)
Malathion 6.53
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Appendix 28  Representative HPLC Radiochromatogram for the Radiochemical
Purity of ['*C]-Malathion

Sample Name: RCP 1
File Name: 172891 01Aug2016Run4Evall

CPM
I T 1
4000
Malathion

3000+
20001
1000

0

T
0.00 10.00 20.00 min

Peak Name | Retention Time (min) | %ROI
Malathion 6.70 98.9
- 7.87 0.7
- 8.75 0.5
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Appendix 29  Representative HPLC Radiochromatogram for the Radiochemical
Purity of ['*C]-Malathion in the 800 mg/kg Oral Formulation Pre-dose
Administration

Sample Name: Predose ph 2
File Name: 172891 24aug2016Run4Evall

CPM

6000+

5000 "Malathion

4000+

30007

2000

1000+

L L L | I— c—

; : :
0.00 10.00 20.00 min

Peak Name | Retention Time (min) | %ROI

- 2.15 0.3
- 5.85 0.3
Malathion 7.50 98.2
- 8.20 0.7

- 10.20 0.4




Sponsor Reference No. 2016MET-FYF2662 Page 178
Test Facility Study No. 172891

Appendix 30  Representative HPLC Radiochromatogram for the Radiochemical
Purity of ['*C]-Malathion in the 4 mg/kg Intravenous Formulation
Post-dose Administration

Sample Name: Postdose ph 4
File Name: 172891 01sep2016Run5SEvall

CPM

6000
500011 Malathion

40004

3000

20004

1000

O L L L

0.00 10.00 20.00 min

Peak Name | Retention Time (min) | %ROI
- 2.33 0.8

Malathion 6.58 98.8
- 8.52 0.3
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Appendix 31  Individual Concentrations of Total Radioactivity in Whole Blood and
Plasma Following a Single Oral Administration of ['*C]-Malathion to
Male Rats at a Target Dose Level of 40 mg/kg (Phase 1)

(Results expressed as ng equiv/g or mL)

Sample Timepoint 00IM 002M 003M 004M Mean SD
Whole Blood 0.25h 4.5 7.4 7.0 7.7 6.6 1.5
0.50h 6.2 12.3 10.1 10.8 9.8 2.6

lh 7.2 22.9 18.2 14.6 15.7 6.6

2h 6.0 14.8 17.4 11.3 12.4 4.9

4h 3.6 6.6 6.2 5.1 5.4 1.3

8h 2.7 2.5 2.3 3.0 2.6 0.3

12h 3.1 N.S. 2.0 1.6 23 0.8

24 h 0.3 0.3 0.4 0.3 0.3 0.0

30h 0.2 *0.2 0.2 0.3 °0.2 °0.0

48 h *0.2 *0.2 *0.2 *0.2 °0.2 °0.0

72 h *0.2 *0.1 *0.2 *0.1 °0.2 °0.0

96 h *0.1 *0.1 *0.1 *0.1 °0.1 °0.0

Plasma 0.25h 7.6 15.4 17.1 13.1 133 4.1
0.50h 9.5 25.9 24.8 18.0 19.5 7.6
lh 13.0 36.6 34.2 25.6 273 10.7

2h 10.7 32.8 27.6 19.4 22.7 9.7

4h 6.6 11.6 13.3 27.5 14.7 9.0

8h 4.6 39 4.3 5.8 4.6 0.8

12h 10.1 N.S. 33 2.6 53 4.1

24 h 0.4 0.5 0.6 0.5 0.5 0.1

30h 0.3 0.3 0.4 0.4 0.3 0.0

48 h 0.2 0.2 0.3 0.2 0.2 0.0

72 h 0.1 *0.1 0.2 0.2 °0.1 °0.0

96 h *0.1 *0.1 0.1 *0.1 °0.1 °0.0

N.S. =No sample
*=Results calculated from data less than 30 d.p.m. above background
°=Mean includes results calculated from data less than 30 d.p.m. above background
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Appendix 32  Individual Concentrations of Total Radioactivity in Whole Blood and
Plasma Following a Single Oral Administration of ['*C]-Malathion to
Male Rats at a Target Dose Level of 800 mg/kg (Phase 2)

(Results expressed as ug equiv/g or mL)

Sample Timepoint 005M 006M 007M 008M Mean SD
Whole Blood 0.25h 79 69 99 38 71 25
0.50 h 72 63 114 49 75 28

l1h 56 74 95 39 66 24

2h 126 55 50 43 68 39

4h 67 48 109 N.S. 74 31

8h 60 53 78 95 71 19

12h 34 33 57 N.S. 41 14

24 h 8 13 60 17 24 24

30h 5 8 22 8 11 7

48 h 3 4 6 5 5 2

72 h 3 2 4 3 3 1

96 h *2 2 3 *2 2 °0

Plasma 0.25h 135 105 153 84 119 31
0.50 h 168 133 186 119 152 31

1h 99 132 157 87 119 32

2h 258 86 91 72 127 88

4h 115 109 225 N.S. 150 65

8h 87 91 138 168 121 39

12h 52 53 98 N.S. 68 26

24 h 13 23 90 23 37 36

30h 7 10 34 10 15 13

48 h 4 5 7 5 5 1

72 h 3 3 5 4 4 1

96 h 1 2 2 2 2 0

N.S. =No sample
*=Results calculated from data less than 30 d.p.m. above background
°=Mean includes results calculated from data less than 30 d.p.m. above background
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Appendix 33  Individual Concentrations of Total Radioactivity in Whole Blood and
Plasma Following a Single Oral Administration of ['*C]-Malathion to
Male Rats at a Target Dose Level of 1200 mg/kg (Phase 3)
(Results expressed as ug equiv/g or mL)
Sample Timepoint 009M 010M 011M 012M Mean SD
Whole Blood 0.25h 95 81 75 99 88 11
0.50 h 172 155 105 150 146 29
1h 131 153 105 114 126 21
2h 58 91 80 76 76 13
4h 76 47 116 72 78 28
8h 140 85 104 53 96 36
12h 64 43 74 48 57 14
24 h 31 37 30 20 29 7
30h 17 19 17 13 17 3
48 h 8 10 10 8 9 1
72 h 5 6 6 6 6 1
96 h 5 5 5 4 5 1
Plasma 0.25h 171 181 161 179 173 9
0.50 h 250 292 208 244 249 34
1h 183 261 178 201 206 38
2h 84 190 177 126 144 49
4h 139 78 214 150 145 56
8h 254 139 174 101 167 65
12h 103 68 109 72 88 21
24 h 50 60 46 34 47 11
30h 28 27 27 20 26 4
48 h 9 11 12 10 11 1
72 h 5 5 7 6 6 1
96 h 3 4 5 4 4 1
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Appendix 34  Individual Concentrations of Total Radioactivity in Whole Blood and
Plasma Following a Single Intravenous Administration of
[**C]-Malathion to Male Rats at a Target Dose Level of 4 mg/kg
(Phase 4)

(Results expressed as ng equiv/g or mL)

Sample Timepoint 013M 014M 015M 016M Mean SD
Whole Blood 5 min 9.61 12.27 6.64 8.89 9.35 2.32
0.25h 5.11 7.69 2.96 5.29 5.26 1.93

0.50 h 3.51 4.19 1.43 2.67 2.95 1.19

1h 1.30 2.28 0.43 1.00 1.25 0.78

2h 0.37 1.00 0.14 0.33 0.46 0.37

4h 0.12 0.20 0.08 0.12 0.13 0.05

8h 0.08 0.10 0.05 0.06 0.07 0.02

12h 0.07 0.09 0.05 0.08 0.07 0.02

24 h 0.03 0.04 0.02 0.03 0.03 0.01

30h *0.02 0.03 *0.01 *0.02 °0.02 °0.01

48 h *0.01 *0.02 *0.01 *0.02 °0.01 °0.00

72 h *0.01 *0.01 *0.01 *0.01 °0.01 °0.00

96 h N.S. *0.01 *0.01 *0.00 °0.01 °0.00

Plasma Sm 18.21 21.70 12.66 17.68 17.56 3.72
0.25h 10.09 12.71 5.52 10.71 9.76 3.04

0.50 h 6.42 7.87 2.38 6.21 5.72 2.34

1h 2.10 4.41 0.71 1.81 2.26 1.55

2h 0.61 1.70 0.18 0.49 0.75 0.66

4h 0.16 0.35 0.08 0.20 0.20 0.11

8h 0.10 0.17 0.07 0.09 0.11 0.05

12h 0.09 0.13 0.08 0.12 0.10 0.02

24 h 0.03 0.05 0.03 0.04 0.04 0.01

30h 0.03 0.04 0.02 0.03 0.03 0.01

48 h 0.02 0.02 0.02 0.02 0.02 0.00

72 h *0.01 0.01 0.01 *0.01 °0.01 °0.00

96 h N.S. 0.01 0.01 *0.01 °0.01 °0.00

N.S. =No sample
*=Results calculated from data less than 30 d.p.m. above background
°=Mean includes results calculated from data less than 30 d.p.m. above background
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Appendix 35  Individual Concentrations of Total Radioactivity in Whole Blood, Red
Blood Cells and Plasma Following a Single Oral Administration of
[*4C]-Malathion to Male Rats at Target Dose Levels of 800 or
1200 mg/kg (Phase 5 and 6)

(Results expressed as ug equiv/g or mL)

Phase S - 800 mg/kg

Sample Timepoint (h) 017M 018M Mean
Plasma 1.5 173 288 231
Red Blood Cells 1.5 75 105 90
Whole Blood 1.5 91 152 122

Phase 6 - 1200 mg/kg

Sample Timepoint (h) 019M 020M Mean
Plasma 1.5 154 193 173
Red Blood Cells 1.5 40 64 52
Whole Blood 1.5 79 100 89
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