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Chemicals  
and Toxicity 
&DQDGLDQV� DUH� ÀRRGHG� ZLWK� FRQÀLFWLQJ�
LQIRUPDWLRQ� DERXW� WR[LF� FKHPLFDOV� LQ�
IRRG�� ZDWHU� DQG� FRQVXPHU� SURGXFWV�� 
 
$GYDQFHV� LQ� VFLHQFH�DQG�WHFKQRORJ\�DUH�PDNLQJ� LW�SRVVLEOH�
WR� PHDVXUH� FRQFHQWUDWLRQV� RI� FKHPLFDOV� SUHYLRXVO\� WRR�
ORZ� WR� GHWHFW�� 7KH\� KDYH� UHYHDOHG� WKDW� WKH� HQYLURQPHQW�
DQG� RXU� ERGLHV� FRQWDLQ� PRUH� FKHPLFDOV� WKDQ� HYHU� EHIRUH��
:KLOH�WKLV�VHHPV��DODUPLQJ��QRW�DOO�FKHPLFDOV�DUH�SUHVHQW�LQ�
FRQFHQWUDWLRQV�WKDW�KDYH�KDUPIXO�HɱHFWV��

7KLV� DPELJXLW\� PDNHV� LW� GLɷFXOW� WR� GLVWLQJXLVK� EHWZHHQ�
GHWHFWHG� FKHPLFDOV� WKDW� DUH� SDUW� RI� EDFNJURXQG� OHYHOV�
QRUPDOO\� IRXQG� LQ� WKH� HQYLURQPHQW�� DQG� OHYHOV� KDUPIXO� WR�
KXPDQ�KHDOWK��

'XH�WR�WKLV�XQFHUWDLQW\�� LW� LV�QRW�VXUSULVLQJ�WKDW�FKHPLFDOV��
ZKHWKHU�QDWXUDO�RU�V\QWKHWLF��DUH�RIWHQ�SHUFHLYHG�DV�D�WKUHDW��
<HW�FKHPLFDOV�IRUP�WKH�EDVLV�RI�DOO�WKLQJV��WKH\�SOD\�D�UROH�LQ�
HYHU\�DVSHFW�RI�SHRSOH¶V�GDLO\�OLYHV�

8QGHUVWDQGLQJ�ZKHUH� WR� GUDZ� WKH� OLQH� EHWZHHQ� ³VDIH´� DQG�
³WR[LF´�OHYHOV�RI�FKHPLFDOV�LV�FULWLFDO�IRU�SXEOLF�SROLF\PDNLQJ�

Measuring Toxicity

7R[LFRORJLVWV�ZRUN� LQ�XQLWV�WKDW�GHVFULEH�VPDOO�DPRXQWV�RI�
FKHPLFDOV��2QH�FRPPRQ�XQLW�RI�PHDVXUHPHQW�LV�³SDUWV�SHU�
PLOOLRQ´�� RU� SSP��2QH� SSP� LV� URXJKO\� HTXLYDOHQW� WR� WKUHH�
GURSV�LQ�D�EDWKWXE�¿OOHG�ZLWK�ZDWHU��

6RPH� FKHPLFDOV� FDQ� EH� WR[LF� DW� YHU\� ORZ� FRQFHQWUDWLRQV�
ZKHUHDV�RWKHUV�RQO\�FDXVH�DGYHUVH�HɱHFWV�ZKHQ�SUHVHQW�DW�
KLJK�FRQFHQWUDWLRQV��

7KH�WR[LFLW\�RI�FKHPLFDOV�LQ�KXPDQV�LV�DɱHFWHG�E\�GRVDJH��
DV�ZHOO� DV�E\� IDFWRUV� LQFOXGLQJ� � WKH� URXWH�RI�H[SRVXUH�DQG�
LQWHUDFWLRQ�ZLWK�RWKHU�FKHPLFDOV�DQG�WKH�HQYLURQPHQW���

&RQVLGHULQJ� WKHVH� IDFWRUV�� WR[LFRORJLVWV� FDOFXODWH� WKH� risk 
WKDW�H[SRVXUH�WR�D�FKHPLFDO�ZLOO�FDXVH�VLJQL¿FDQW�KDUP�WR�
KXPDQ�KHDOWK��7KH\�FRQGXFW�D�KXPDQ�KHDOWK�ULVN�DVVHVVPHQW�
E\�H[DPLQLQJ�WKH�FKHPLFDO¶V�DGYHUVH�KHDOWK�HɱHFWV�Īhazardī�
DV�ZHOO�DV�WKH�DPRXQW�RI�FKHPLFDO�HQWHULQJ�WKH�KXPDQ�ERG\�
DQG�WKH�GXUDWLRQ�RI�LWV�SUHVHQFH�Īexposureī�

$V� KXPDQ� WR[LFLW\� GDWD� DUH� OLPLWHG� ĪRULJLQDWLQJ� IURP�
UHFRUGV�RI� DFFLGHQWDO� H[SRVXUH�RU� VWXGLHV�H[DPLQLQJ� ORQJĥ
WHUP�RFFXSDWLRQDO�H[SRVXUHī��GDWD�DUH�FROOHFWHG�IURP�in vivo 

ODERUDWRU\� H[SHULPHQWV� RQ� DQLPDOV� RU� in vitro� FHOOĥEDVHG�
WHVW�V\VWHPV��DQG�H[WUDSRODWHG�WR�HVWLPDWH�KD]DUG�LQ�KXPDQ�
SRSXODWLRQV��

7KH� ODFN� RI� GDWD� LV� RQH� RI� PDQ\� VRXUFHV� RI� XQFHUWDLQW\�
LQFRUSRUDWHG�LQ�ULVN�DVVHVVPHQWV��+RZHYHU��ULVN�DVVHVVPHQWV�
DUH�VWLOO�XVHG�WR�HVWLPDWH�OHYHOV�VDIH�IRU�KXPDQ�H[SRVXUH�

)RUPXOD��5LVN� �+D]DUG�
�([SRVXUH
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$�GRVHĥUHVSRQVH�JUDSK� ĪVHH�)LJXUH� �ī�GHVFULEHV� WKH�GRVH� DW�
ZKLFK�FKHPLFDOV�KDYH�DGYHUVH�HɱHFWV��,W�FDQ�EH�XVHG�LQ�ULVN�
DVVHVVPHQWV�WR�FDOFXODWH�WKH�SRWHQWLDO�KD]DUG�RI�FKHPLFDOV�WR�
KXPDQV�

Figure 1: A typical dose-response curve used in the assessment of chemical hazard. The black 
curve illustrates a chemical with a threshold dose, meaning it is not toxic at low doses but 
becomes increasingly toxic after reaching a threshold dose. At high doses, increasing the dose 
no longer increases the effect. The red curve characterizes ‘non threshold’ chemicals for which 
the effects are toxic at any dose and increase as the dose increases. Increasing ‘effect’ means 
an increasing adverse response, which can range from temporary irritation to permanent damage 
or death. Many carcinogens are considered to be ‘non threshold’ chemicals.

Managing Toxicity

7KHUH�DUH�YDULRXV�ZD\V�LQ�ZKLFK�WR[LF�FKHPLFDOV�DUH�PDQDJHG�
WKURXJK�SROLF\��&RPPRQ�H[DPSOHV�LQFOXGH�

 � Self Regulating�WKURXJK�YROXQWDU\�FRGHV�RU�VWDQGDUGV�VHW�
E\�LQGXVWU\�RU�XVHUV�WKHPVHOYHV�

 � Educating� XVHUV� E\� FRPPXQLFDWLQJ� SURSHU� XVH� DQG�
GLVSRVDO�RI�FKHPLFDOV�

 � Encouraging�VSHFL¿HG�EHKDYLRXU�WKURXJK�VXEVLGLHV�RU�WD[�
EUHDNV��DQG

 � Regulating� KRZ� FKHPLFDOV� DUH� KDQGOHG�� XVHG� DQG�
GLVFDUGHG��LQFOXGLQJ�SURKLELWLRQ�RI�XVH�RU�RZQHUVKLS�

,Q� &DQDGD�� FKHPLFDOV� NQRZQ� WR� WUDYHUVH� LQWHUQDWLRQDO� RU�
LQWHUSURYLQFLDO�ERUGHUV�YLD�DLU�RU�ZDWHU�DUH�PDQDJHG�IHGHUDOO\��
3URYLQFHV�KDYH�MXULVGLFWLRQ�RYHU�FKHPLFDO�PDQDJHPHQW�LVVXHV�
RI�D�PRUH�ORFDO�LQWHUHVW��VXFK�DV�]RQLQJ��2WKHU�PDWWHUV��OLNH�
DJULFXOWXUH�DQG�WKH�HQYLURQPHQW��DUH�VXEMHFW�WR�ERWK�IHGHUDO�
DQG�SURYLQFLDO�MXULVGLFWLRQ�

:KHQ� GHWHUPLQLQJ� WKH� DSSURSULDWH� ZD\� WR� PDQDJH� D�
FKHPLFDO��IDFWRUV�WR�FRQVLGHU�LQFOXGH�

 � $YDLODELOLW\�RI�VXLWDEOH�DOWHUQDWLYHV��

 � &RVWĥEHQH¿W�DQDO\VLV�UHVXOWV�

 � :KHWKHU� SHRSOH� FDQ� FRQWURO� WKHLU� H[SRVXUH� WR� WKH�
FKHPLFDO��DQG

 � ([SRVXUH�RI�VXVFHSWLEOH�SRSXODWLRQV��LQFOXGLQJ�SUHJQDQW�
ZRPHQ�� LQIDQWV��FKLOGUHQ�� WKH�HOGHUO\��DQG�SHRSOH�ZLWK�
ZHDN�LPPXQH�V\VWHPV�

7KH�IROORZLQJ�H[DPSOHV�LOOXVWUDWH�VRPH�IDFWRUV�LQYROYHG�LQ�
GHYHORSLQJ�SROLFLHV�WR�PDQDJH�WR[LF�FKHPLFDOV�

Case Study:  
Bisphenol A (BPA) in baby bottles 

,Q� ������ &DQDGD� ZDV� WKH� ¿UVW� FRXQWU\� WR� WDNH� UHJXODWRU\�
DFWLRQ�OHDGLQJ�WR�D�UHVWULFWLRQ�DQG�SURKLELWLRQ�RQ�WKH�XVH�RI�
ELVSKHQRO�$�Ī%3$ī�LQ�FHUWDLQ�FRQVXPHU�JRRGV�

%3$�LV�DQ�LQGXVWULDO�FKHPLFDO�XVHG�LQ�SODVWLFĥEDVHG�SURGXFWV��
UDQJLQJ�IURP�UH¿OODEOH�ZDWHU�ERWWOHV�WR�WKH�SURWHFWLYH�OLQHUV�
LQVLGH�PHWDO�FDQV�WKDW�PDNH�LW�SRVVLEOH�WR�VWRUH�IRRG�ORQJHU�
ZLWKRXW�VSRLOLQJ�

The risk

1XPHURXV� VWXGLHV� KDYH� GHPRQVWUDWHG� WKDW� %3$� LV� DQ�
HQGRFULQH� GLVUXSWLQJ� FKHPLFDO� Ī('&ī� ZLWK� DQ� DELOLW\� WR�
DɱHFW� WKH�KRUPRQDO� V\VWHPV�RI� DQLPDOV� DQG�KXPDQV��%3$�
PLPLFV�WKH�IHPDOH�VH[�KRUPRQH�HVWURJHQ�DQG��XSRQ�HQWHULQJ�
WKH� ERG\�� FDQ� OHDG� WR� UHSURGXFWLYH� LPSDLUPHQW� RU� FDQFHU��
$QLPDO�VWXGLHV�KDYH�VKRZQ��('&V�DUH�PRUH�OLNHO\�WR�GLVUXSW�
KRUPRQDO�V\VWHPV�HDUO\�LQ�OLIH�FRPSDUHG�WR�DGXOWKRRG�

+XPDQV�DUH�H[SRVHG�WR�%3$�ZKHQ�LW�OHDFKHV�LQWR�IRRGV�DQG�
EHYHUDJHV�IURP�SODVWLF�SDFNDJLQJ�RU�VWRUDJH�FRQWDLQHUV��
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+HDWLQJ�RU�ERLOLQJ�VXEVWDQFHV�LQ�SODVWLF�FRQWDLQHUV�ĪZDUPLQJ�
IRUPXOD�LQ�EDE\�ERWWOHV��IRU�H[DPSOHī�FDQ�IDFLOLWDWH�WKH�UHOHDVH�
RI�%3$��%3$�FDQ�KDYH�GLVSURSRUWLRQDWHO\�PRUH�VHYHUH�HɱHFWV�
RQ� LQIDQWV�EHFDXVH� WKHLU�RUJDQV� DUH� UDSLGO\�GHYHORSLQJ�DQG�
VPDOO�VL]H�PHDQV�WKDW�D�VPDOO�DPRXQW�RI�%3$�LV�DW�D�KLJKHU�
FRQFHQWUDWLRQ�WKDQ�LQ�DGXOW�ERGLHV��

The policy 

8QGHU� WKH� &KHPLFDOV� 0DQDJHPHQW� 3ODQ�� D� SROLF\� DQG�
SURJUDP�XQGHU�WKH�DXWKRULW\�RI�WKH�&DQDGLDQ�(QYLURQPHQWDO�
3URWHFWLRQ�$FW�Ī&(3$ī��FKHPLFDOV�DUH�VFUHHQHG��SULRULWLVHG�
DQG� FDWHJRULVHG� IRU� IXUWKHU� ULVN� DVVHVVPHQW�� %3$� ZDV�
LGHQWL¿HG�DV�D�KLJK�SULRULW\�FKHPLFDO�EHFDXVH�RI�LWV�SRWHQWLDO�
WR[LFLW\� WR� WKH� UHSURGXFWLYH� V\VWHP� DQG� RWKHU� HQGRFULQH�
IXQFWLRQV�

5HVXOWV� RI� WKH� ULVN� DVVHVVPHQW� VKRZHG� WKDW� %3$� OHYHOV�
OHDFKLQJ� RXW� RI� SODVWLFV� ZHUH� EHORZ� OHYHOV� ZKHUH� WKH�
FKHPLFDO� LV� KDUPIXO� WR� ERWK� WKH� JHQHUDO� SRSXODWLRQ� DQG�
PRVW�VXVFHSWLEOH�SRSXODWLRQV�����+RZHYHU��UHVXOWV�IRU�LQIDQWV�
VKRZHG�RQO\�D�VPDOO�GLɱHUHQFH�EHWZHHQ�H[SRVXUH� OHYHO�DQG�
HɱHFW�OHYHO�

:HLJKLQJ� DYDLODEOH� DQG� UHOHYDQW� VFLHQWL¿F� HYLGHQFH��
ZKLFK� VKRZHG� WKH� SRWHQWLDO� IRU� LQFUHDVHG� H[SRVXUH� DQG� 
GHYHORSPHQWDO�VHQVLWLYLWLHV�RI�LQIDQWV�WR�%3$��DQG�NQRZLQJ�
WKDW�DOWHUQDWLYHV�WR�%3$�ZHUH�UHDGLO\�DYDLODEOH�OHG�WKH�&DQDGLDQ�
JRYHUQPHQW�WR�EDQ�%3$�LQ�SODVWLFV�XVHG�WR�PDNH�EDE\�ERWWOHV��
7KLV�DSSURDFK�ZDV�FRQVLVWHQW�ZLWK�WKH�SUHFDXWLRQDU\�SULQFLSOH� 

2WKHU�JRYHUQPHQWV�KDYH�IROORZHG�VXLW��7KH�(XURSHDQ�8QLRQ�
EDQQHG� WKH�PDQXIDFWXUH� DQG� VDOH� RI� %3$ĥFRQWDLQLQJ� EDE\�
ERWWOHV� LQ� ������ ,Q�'HQPDUN�� %3$�ZDV� EDQQHG� LQ� DOO� IRRG�
SURGXFWV� IRU� FKLOGUHQ� DJHG� WKUHH� DQG� XQGHU�� ,Q�$XVWUDOLD��
PDQXIDFWXUHUV�YROXQWDULO\�DJUHHG�WR�SKDVH�RXW�%3$�LQ�EDE\�
ERWWOHV��$V�RI�������WKH�8�6��KDV�QRW�WDNHQ�IHGHUDOĥOHYHO�DFWLRQ�
RQ�%3$��

1 http://www.hc-sc.gc.ca/fn-an/securit/packag-emball/bpa/bpa_hra-ers-
eng.php

2 http://www.ecoaction.gc.ca/news-nouvelles/20080418-5-eng.cfm

Case Study:  
Polychlorinated biphenyls in food and water 

3RO\FKORULQDWHG�ELSKHQ\OV��RU�3&%V��DUH�LQGXVWULDO�FKHPLFDOV�
WKDW�KDYH�WKH�SRWHQWLDO�WR�LQWHUIHUH�ZLWK�HVVHQWLDO�KRUPRQDO�
V\VWHPV�LQ�DQLPDOV�DQG�KXPDQV��7KH�PDQXIDFWXUH�RI�3&%V�LQ�
&DQDGD�KDV�EHHQ�SURKLELWHG�VLQFH�������3&%V�ZHUH�RQFH�XVHG�
LQ�WKH�SURGXFWLRQ�RI�HOHFWULFDO�WUDQVIRUPHUV�DQG�FDSDFLWRUV��
DV�KHDW�H[FKDQJH�ÀXLGV��SDLQW�DGGLWLYHV�DQG�SODVWLFV��DQG�DV�
ÀDPH�UHWDUGDQWV�LQ�WKH�FRDWLQJ�RI�HOHFWULFDO�ZLUHV�

2QFH� LQWURGXFHG� LQWR� WKH� QDWXUDO� HQYLURQPHQW�� 3&%V�
UHPDLQ�LQWDFW�IRU�\HDUV��3&%V�KDYH�EHHQ�WKRURXJKO\�VWXGLHG�
IRU�GHFDGHV�DQG�KDYH�EHHQ�VKRZQ�WR�FDXVH�DGYHUVH�HɱHFWV�RQ�
WKH�LPPXQH��UHSURGXFWLYH�DQG�QHUYRXV�V\VWHPV�LQ�DQLPDOV��
7KH\�DOVR�KDYH�WKH�SRWHQWLDO�WR�FDXVH�FDQFHU�LQ�DQLPDOV�DQG�
KXPDQV��

The risk

3&%V�GR�QRW�GHJUDGH�HDVLO\�DV�WKH\�DUH�GHVLJQHG�WR�ZLWKVWDQG�
H[WUHPH�FRQGLWLRQV�ZKHQ�XVHG�WR�LQVXODWH�DQG�FRRO�LQGXVWULDO�
WUDQVIRUPHUV�DQG�FDSDFLWRUV��

7KH\�FDQ�DOVR�HYDSRUDWH�DW�FHUWDLQ�WHPSHUDWXUHV�DQG�WUDYHO�
WKURXJK� WKH� DWPRVSKHUH� WR� UHJLRQV� ZKHUH� WKHUH� LV� OLWWOH�
WR� QR� KXPDQ� DFWLYLW\�� VXFK� DV� WKH�&DQDGLDQ�$UFWLF�� 3&%V�
DFFXPXODWH� LQ� VQRZ�� LFH� DQG� WLVVXHV� RI� ZLOGOLIH� DQG� DUH�
WUDQVIHUUHG� WKURXJK� WKH� IRRG� FKDLQ�� PHDQLQJ� WKDW� HYHQ�
WKRXJK�SURGXFWLRQ�KDV�VLJQL¿FDQWO\�GHFUHDVHG��SHRSOH�LQ�WKH�
$UFWLF��FRQWLQXH�WR�EH�H[SRVHG�WR�3&%V�WKURXJK�WKH�PHDW�
WKH\�HDW��

The policy

,Q�&DQDGD��WKH�XVH�RI�3&%V�LV�UHJXODWHG�XQGHU�WKH�&DQDGLDQ�
(QYLURQPHQWDO� 3URWHFWLRQ� $FW� Ī&(3$ī�� 6WRUDJH�� XVH� DQG�
HQYLURQPHQWDO� UHOHDVH� RI� 3&%V� KDG� EHHQ� OLPLWHG� WR� VPDOO�
DPRXQWV�XQWLO�������ZKHQ�WKH\�ZHUH�DOPRVW�HQWLUHO\�SKDVHG�
RXW�� 3&%V� DUH� VWLOO� XVHG� E\� VRPH� LQGXVWULHV� ZKHUH� YLDEOH�
FKHPLFDO�DOWHUQDWLYHV�DUH�XQNQRZQ��EXW�XVHUV�DUH�UHTXLUHG�WR�
ODEHO�DQG�UHSRUW�WKHLU�XVDJH��VWRUDJH�DQG�GHVWUXFWLRQ�

(CL)
n

(CL)
n

'HÀQLWLRQ�� 7KH precautionary principle LV� D� WHUP� XVHG�
LQ� ULVN�PDQDJHPHQW� WR� GHVFULEH� DQ� DSSURDFK�ZKHUHE\�
DFWLRQ�LV�WDNHQ�WR�SUHYHQW�SRWHQWLDOO\�VHULRXV�KDUP��HYHQ�
LI�VFLHQWL¿F�XQFHUWDLQW\�UHPDLQV��
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&DQDGD� KDV� PDGH� VHYHUDO� LQWHUQDWLRQDO� FRPPLWPHQWV� WR�
SKDVH�RXW�3&%V��

1RUWK�$PHULFD�)UHH�7UDGH�
$JUHHPHQW�Ī����ī

%DQV�HQYLURQPHQWDO�3&%�
UHOHDVH�DQG�KLJK�OHYHOV�RI�
3&%V�LQ�HTXLSPHQW

1RUWK�$PHULFDQ�
$JUHHPHQW�RQ�
(QYLURQPHQWDO�
&RRSHUDWLRQ�DQG�5HJLRQDO�
$FWLRQ�3ODQV�Ī����ī

8VHV�HQYLURQPHQWDOO\�
VRXQG�PDQDJHPHQW�WRZDUG�
H[LVWLQJ�3&%V�DQG�RXWODZV�
IXUWKHU�UHOHDVH�RI�3&%V

6WRFNKROP�&RQYHQWLRQ�
Ī����ī

5HGXFHV�XQLQWHQGHG�
SHUVLVWHQW�RUJDQLF�SROOXWDQW�
HPLVVLRQV��LQFOXGLQJ�3&%V

'HVSLWH� WKHVH� PHDVXUHV�� 3&%V� DQG� VLPLODU� SHUVLVWHQW�
SROOXWDQWV�UHPDLQ�XELTXLWRXV�DQG�FRQWLQXH�WR�SRVH�D�ULVN�WR�
KXPDQ�DQG�HQYLURQPHQWDO�KHDOWK�

Identifying and Regulating Toxic Chemicals

'HWHUPLQLQJ�WKH�WR[LFLW\�RI�FKHPLFDOV�LV�D�FRPSOH[�SURFHVV��
6FLHQWLVWV�FRQVLGHU�QXPHURXV�YDULDEOHV�LQFOXGLQJ�WKH�DPRXQW�
RI�FKHPLFDO�SUHVHQW��WKH�VXVFHSWLELOLW\�RI�LQGLYLGXDOV�H[SRVHG�
DQG�ZKHWKHU�FKHPLFDO�H[SRVXUH�LV�KD]DUGRXV�LQ�WKH�ORQJ�RU�
VKRUW�WHUP�

5LVN�DVVHVVPHQWV�DOVR�UHO\�RQ�GDWD�DYDLODELOLW\��:KHQ�KXPDQ�
RU�DQLPDO�GDWD�RQ�D�FKHPLFDO�DUH�VFDUFH��FRPSXWHU�PRGHOV�
DQG�RWKHU�PHWKRGV�WR�HVWLPDWH�WR[LFLW\�WKUHVKROGV�DUH�XVHG��
ZKLFK�PD\�LQWURGXFH�DGGLWLRQDO�XQFHUWDLQW\�

3ROLF\PDNHUV� UHO\�RQ� VFLHQWLVWV� WR�GHYHORS� ULVN� DVVHVVPHQW�
GDWD� DQG� XQGHUVWDQG� WKDW� XQFHUWDLQW\� LV� LQKHUHQW� LQ� WKLV�
SURFHVV��%DVHG�RQ� WKH� VFLHQWL¿F� HYLGHQFH�� EXW� DUPHG�ZLWK�
SROLF\�WRROV�DQG�UHFRJQLVLQJ�DYDLODEOH�FKHPLFDO�DOWHUQDWLYHV��
SROLF\PDNHUV� FDQ� PDNH� GHFLVLRQV� UHJDUGLQJ� FKHPLFDO�
H[SRVXUH�WR�UHGXFH�WKH�ULVN�WR�WKH�&DQDGLDQ�SRSXODWLRQ��

Further Reading
%HURQLXVD��$���5XGpQE��&���+nNDQVVRQD��+���DQG�+DQEHUJD��
$�� Ī����ī�� 5LVN� WR� DOO� RU� QRQH"�$� FRPSDUDWLYH� DQDO\VLV� RI�
FRQWURYHUVLHV�LQ�WKH�KHDOWK�ULVN�DVVHVVPHQW�RI�%LVSKHQRO�$��
Reprod Toxicol.�������ĥ����

&RPPLWWHH� RQ� 7R[LFLW\� 7HVWLQJ� DQG� $VVHVVPHQW� RI�
(QYLURQPHQWDO�$JHQWV��1DWLRQDO�5HVHDUFK�&RXQFLO��Ī����ī��
Toxicity Testing in the 21st Century: A Vision and a Strategy.�7KH�
1DWLRQDO�$FDGHPLHV�3UHVV��

'ROJLQ��(OLH��Ī������$SU���ī��$JDLQVW�WKH�HOHPHQW��The Scientist. 

.OiQRYi�-��'LDPRQG�0��-RQHV�.��/DPPHO�*��/RKPDQQ�5��HW�
DO��Ī����ī��,GHQWLI\LQJ�WKH�UHVHDUFK�DQG�LQIUDVWUXFWXUH�QHHGV�
IRU�WKH�JOREDO�DVVHVVPHQW�RI�KD]DUGRXV�FKHPLFDOV�WHQ�\HDUV�
DIWHU� HVWDEOLVKLQJ� WKH� 6WRFNKROP� &RQYHQWLRQ� Environ Sci 
Technol.��������ĥ������

3DO��/��$��Ī����ī��Beyond policy analysis: Public issue management 

in turbulent times. �WK�HG��&DUOHWRQ�8QLYHUVLW\� 

What’s on the horizon?
1HZ�FKHPLFDOV�� HPHUJLQJ� ELRWHFKQRORJLHV�� DQG�EHWWHU�
GHWHFWLRQ� DQG� LGHQWL¿FDWLRQ� WHFKQRORJLHV� ZLOO� OHDG� WR�
IXWXUH� FKDOOHQJHV� DQG� VROXWLRQV�� (PHUJLQJ� ¿HOGV� VXFK�
DV�QDQRWHFKQRORJ\�SRVH�FKDOOHQJHV�DV�SRWHQWLDO�KHDOWK�
KD]DUGV�DQG�PHWKRGV�IRU�PHDVXUHPHQW�RI�H[SRVXUHV�DUH�
QRW�ZHOO�HVWDEOLVKHG�

1HZ� PROHFXODU� ELRORJ\� WHFKQLTXHV� DQG� FRPSXWHU�
PRGHOV�WKDW�FDQ�UHSODFH�WKH�XVH�RI�DQLPDO�PRGHOV�LQ�WKH�
HYDOXDWLRQ�RI�WR[LF�FKHPLFDOV�DUH�LPSURYLQJ�RXU�LQVLJKWV�
LQWR�KXPDQ�KHDOWK�HɱHFWV��

7KH�UHFHQWO\�HQDFWHG�&DQDGD�&RQVXPHU�3URGXFW�6DIHW\�
$FW� LQFOXGHV� PDQGDWRU\� UHSRUWLQJ� RI� DGYHUVH� KHDOWK�
LQFLGHQWV�WR�+HDOWK�&DQDGD�DQG�UHTXLUHV�WKDW�SURGXFWV�
EH� WUDFHDEOH� WR� SURGXFWLRQ� VRXUFHV� LQ� WKH� FDVH� RI�
LQFLGHQW�DQG�UHFDOO�


