
TABLE OF CONTENTS

FO R EW O RD ................................................................................................................................................................................1

1. EX ECUTIVE S U M M A R Y ................................................................................................................................................... 4

2. IDENTITY AND PH Y SICAL/CH EM ICAL PR O PE R T IE S ...................................................................................... 5

3. ANALYTICAL M E T H O D S .................................................................................................................................................5

4. SOURCES O F H U M AN  AN D ENVIRONM ENTAL EX PO SU R E......................................................................... 6

4.1 N atural so u rc e s ............................................................................................................................................................... 6
4.2 A nthropogenic sources..................................................................................................................................................6
4.3 Production and u s e s .......................................................................................................................................................6

5. ENVIRONM ENTAL TRANSPORT, DISTRIBUTION, AND TR A N SFO RM A TIO N ..................................... 7

5.1 A ir ........................................................................................................................................................................................7
5.2 W ater................................  7
5.3 Sedim ent and soil............................................................................................................................................................ 7
5.4 B io ta....................................................................................................................................................................................7
5.5 Environm ental m odelling..............................................................................................................................................8

6. ENVIRONM ENTAL LEVELS A ND HUM AN EX PO SU R E.................................................................................... 8

6.1 Environm ental le v e ls .....................................................................................................................................................8
6.1.1 A m bient a i r .........................................................................................................................................................8
6.1.2 Indoor a ir ............................................................................................................................................................. 8
6.1.3 Surface water and groundw ater.....................................................................................................................9
6.1.4 D rink ing-w ater...................................................................................................................................................9
6.1.5 Soil and sed im ent..............................................................................................................................................9
6.1.6 F o o d ......................................................................................................................................................................9
6.1.7 Consum er products........................................................................................................................................... 9
6.1.8 H um an tissues and flu id s ................................................................................................................................9

6.2 H um an exposure: Environm ental.............................................................................................................................10
6.3 H um an exposure: O ccupational............................................................................................................................... 11

7. COM PARATIVE K IN ETICS AND M ETABOLISM  IN  LABORATORY ANIM ALS
AND H U M A N S ........................................................................................................................................................................11

8. EFFECTS ON LA BO RA TO RY  M AM M ALS AND IN  VITRO  TEST SY STEM S............................................12

8.1 Single exposure............................................................................................................................................................. 12
8.2 Short-, m edium -, and long-term  ex posu re ............................................................................................................ 12

8.2.1 Inhala tion ...........................................................................................................................................................12
8.2.2 O ra l ..................................................................................................................................................................... 13

8.3 C arcinogenicity ............................................................................................................................................................. 13
8.4 G enotoxicity and related end-po in ts....................................................................................................................... 13
8.5 Reproductive tox ic ity ...................................................................................................................................................14
8.6 M ode o f  action o f  critical effect............................................................................................................................... 15

i i i



Concise International Chemical Assessm ent Document 46

9. EFFECTS O N  H U M A N S.......................................................................................................................................................15

9.1 A cute e ffec ts .................................................................................................................................................................15
9.2 Effects o f  long-term  exposure................................................................................................................................. 15

9.2.1 Effects on the nervous sy stem .................................................................................................................16
9.2.2 Cardiovascular d isease .............................................................................................................................. 17
9.2.3 R isk factors for cardiovascular d ise ase ................................................................................................ 18
9.2.4 E ffects on the e y e ........................................................................................................................................19
9.2.5 C arcinogenicity ........................................................................................................................................... 19
9.2.6 Effects on reproduction and developm ent........................................................................................... 19
9.2.7 O ther e ffec ts .................................................................................................................................................20

10. EFFECTS O N ORG A NISM S IN TH E LABORATORY AND FIELD .................................................................. 20

10.1 Terrestrial o rg an ism s................................................................................................................................................ 20
10.2 A quatic o rg an ism s..................................................................................................................................................... 20

11. EFFECTS E V A LU A TIO N ....................................................................................................................................................21

11.1 Evaluation o f  health e ffe c ts .....................................................................................................................................21
11.1.1 H azard iden tification ...................................................................................................................................21
11.1.2 E xposure-response analyses and criteria for setting tolerable intakes/concentrations or 

guidance v a lu e s ............................................................................................................................................ 22
11.1.3 Sam ple risk characterization for the general popu la tion ................................................................. 23
11.1.4 U ncertainties and degree o f  confidence................................................................................................23

11.2 Evaluation o f  environm ental e ffec ts ..................................................................................................................... 24
11.2.1 Terrestrial organism s...................................................................................................................................24
11.2.2 A quatic organism s........................................................................................................................................24
11.2.3 D iscussion o f  uncertain ty .......................................................................................................................... 25

12. PREVIOUS EV ALU A TIO N S BY  INTERN A TIO N A L BO D IES............................................................................25

R E FE R E N C E S.................................................................................................................................................................................. 26

A PPEND IX  1 —  SO U RC E D O C U M E N T .............................................................................................................................. 32

A PPEND IX  2 —  CICA D  PEER R E V IE W ..............................................................................................................................32

A PPENDIX 3 —  CICA D  FIN A L REV IEW  B O A R D ..........................................................................................................33

A PPENDIX 4 —  CALCU LA TIO N  O F THE B M C .............................................................................................................. 34

INTERN A TIO N A L CH EM ICA L SAFETY  C A R D ............................................................................................................. 37

RESUM É D ’O R IE N T A T IO N ...................................................................................................................................................... 39

RESUM EN DE O R IEN TA C IÓ N ................................................................................................................................................41


