2,700

1000
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1960 70

Tier System

Initial Assessment)

MPD
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NTP

106

OECD

OECD

1973

20,000

2,800

1993

OECD

2005

(NTP)
uS

EU
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WHO

1981
2005

OECD
OECD

OECD
50

OECD

100,000

50

1998



49 16 7,600

6,000
> (CERD)
1,451 !
> GLP 234
2
> GLP 369 3
OECD
GLP Good Laboratory
Practice GLP OECD
GLP
GLP
1981 OECD MAD Mutual
Acceptance of Data MAD OECD
GLP OECD
MAD
OECD
HPV OECD 2004 500
2015 1,000
CERI 100
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MSDS Material Safety Data Sheet

No. of available

Name

report/data
Aquatic Hazard Assessment [Il-Technical Reports 91,
European Centre for Ecotoxicology and Toxicology of 5,460 data
Chemicals (ECETOC)
Chemical  Substances Hazard  Assessment  Report, 82 reorts
CERI/National Institute of Technology and Evaluation P
Concise International Chemical Assessment Documents,
WHO/IPCS 66 reports
Eco-toxicity study report of existing chemicals, Ministry
of Environment 323 reports
Environmental Health Criteria, WHO/IPCS 231 reports
Environmental Risk Assessment of chemicals, Ministry of
Environment 174 reports
EU Risk Assessment Reports, European Chemicals Bureau (ECB) -
Hazard Data Book for Chemical Substances, Chemicals Evaluation 270 reports
and Research Institute (CERI) P
International Agency for Research on Cancer, IARC/WHO More than 900 reports
National Toxicology Programme, US-NIHS -
OECD SIDS Reports, OECD/UNEP 246 reports
Pesticide Data Sheets, WHO/FAO 45 reports
Priority Existing Chemical Assessment Report, Australia NICNAS 26 reports
Priority Substance Assessment Report, Environmental Canada 69 reports
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The American Conference of Governmental Industrial Hygienists,
US-ACGIH More than 400 reports.
Toxicity Testing Reports for Environmental ~Chemicals,
NIHS/MHLW 300 reports
NTP
1970
NIH
EPA
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NTP 1978

NTP
Biological
Safety Research Center: BSRC)
1960
PCB
BSRC
1978
BSRC
BSRC
1997 S)
BSRC
IARC WHO FAO International Conference on the Harmonization of
Pharmaceuticals
GLP
NIEHS BSRC 1981 U.S.-Japan Agreement on Cooperation in Research and
Development in Science and Technology
NTP
BSRC
BSRC
2
N-
MNNG N-
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NIEHS NTP

BSRC
BHA
VIVO 8-hydroxydeoxyguanosine
DNA
furylfuramide AF-2
in vivo
salmonella typhymurium
nitoroarenes

BSRC
15
BSRC

48

BHA

invivo

58

in



Cancer Research Vol .57 1997 John H. Weisgurger

NTP BSRC
2005

NTP

21 1990

2005
21 NTP

in vivo
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NTP

NTP

Percellome Project

BSRC

in vitro

50

NTP

NTP



in vitro

in vitro
invitro
3Rs Reduce
Refinement Replacement invitro
ECB European Chemical Bureau ECVAM European
Centre for the Validation of Alternative Methods ICCVAM  Interagency

Coordinating Committee for the Validation of Alternative Methods
ECVAM  ICCVAM

in vitro

2007
2005 JaCVAM Japanese Center for Validation of Alternative Methods

invitro

(Q)SARs Quantitative Structure Activity Relation Ships

QSARs
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QSARS

SARs Structure Activity Relationships

1964

Hansch-

QSARs

ER-cx

52

invitro

QSARS
17-B

SARs

invitro



(QSAR)

10 TSCA
EPA

QSAR

(Registration, Evaluation and Authorization of Chemicals)

0SAR

OECD
QSAR

53

(ECOSAR)

REACH



QSAR
0SAR
QSAR

QSAR 3D QSAR

QSAR

PAHS*
QSAR
QSAR

QSAR

QSAR
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QSAR

QSAR

QSAR

(PPAR)

QSAR

QSAR
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DNA

QSAR

"Overview of EPAs Computational Toxicoloay Program”,(EPA,2005)

48 (48NLC50)
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17 4 1

96hLC50
(48hEC50) 72
(AEC)
(
(WP)
WP (VICH)
P
VNP
NP
VNP
(VICH) EcoliG) 1996
VP
P 2
VNP
19
6

57

10)

48
(72hEC50)
(PEC)
VNP
1



VP ( ) VP

lpg/L 100pag/kg

WP
A B 2
(WAVIS Kow
C ) (
(
) ( )
VNP (PEC)
(PNEC) PEC PEC/PNEC
PNEC PEC PEC
PEC PNEC PEC/PNEC
B
PNEC
PEC
PNEC PEC 1000
PEC/PNEC VMP
PEC/PNEC 1
VWP log Kow 4
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1000

VMP VMP
PNEC VMP PEC/PNEC
VMP
VMP PNEC A
B
A PNEC
( )
(PEC) (PNEC)
AEC
PNEC AEC
PEC
PNEC  PEC
PCB
48
61
OECD(Organization for Economic
Co-operation and Development )

OECD 14 1

15
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1000
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pH

PRTR
PRTR

METI-LIS( ) AIST-ADMER(
) AIST-RAMTB( ) AIST-SHANEL
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Exposure Factors Handbook

17

100%

65

EPA

PBPK



POP

1974 2000

14

17

1998

2000

2000 2004

2004
0.6pg-TEQ/m
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800
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PRTR
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900
800 - (BT - pp-TEQ/m®)
e FRI2EE[EHIE [T 45 @ T 155 E T 165 &
yp 500 [ of o o 8 961 1,028 989 986 064
= 500 - I Fio{E 0.14 0.13 0.093 0. 065 0.058
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200 H | 796
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F & & & & & & & & & 9 ¢
B (pe-TEQ/m’)
(2000 2004 )
POPs
POPs PCB
HCB DDT 2002
Persistent Organic Pollutants POPs
Persistent Organic Pollutants POPs
11
16 2002 2004
2003 POPs PCB HCB DDT
38 62 35 21
8 POPs
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NOAEL

based

EPA

Assessment”

1996

63

Acceptable Daily Intake, ADI

fear based risk
1980
1983 NRC
1986 “Guidelines for Carcinogen Risk
2005 4
2
WHO
WHO

10-5
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(0ECD) 1993
(Hazardous Air Pollutants, HAPs)

8 1
10* 10°
10-°
8 10 2
10*
4
EPA

WHO

74

1994
OECD

12
EPA

10—

10°



EPA  WHO

Ah

DI

75

DI

EAP
WHO

D1

EPA

WHO



3
1 ppm
125 ppm 15 ppm
3
PCB 8
dioxin 1000 pg TEQ/g
4pg-TEQ/kg

11 6

200mg/
14

NOAEL LOAEL

76

45

13

2,3,7,8-tetrachlorodibenzo-p-
11

/
100mg/



MOE Margin of Exposure

UF

(LLE; Loss of Life Expectancy)

15

(10%)

3
5

12

17

MOE/UF (Uncertainty Factors)

(
QOL; Quality of Life)

10 10

[ ]

MOE

77

MOE

11

16



EPA

EPA
1986 10 1996

2005 4

WHO
EPA
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NOAEL LOAEL
ADI
1 10

1ARC

95

WHO

WHO

1987

10°

10°

EPA

79

DI

10



WHO
1987 95 3><10-6
7><10-6 per ug/m’

DI 11
1980
WHO/EURO 1990 TDI Tolerable Daily Intake
100pgTEQ/kg/day 10pgTEQ/kg/day
1996
DI 10pgTEQ/kg/day
pgTEQ/kg/day 1997 IARC
2,3,7,8TCDD Group 1998 5 WHO/1PCS
TDI DI WHO-TEF pg TEQ/kg /day
1999 TDI pg/kg/day 0.6pgTEQ/m3
TDI
Ah-
body burden DI
pgTEQ/kg/day
70 1DI1

0.6pgTEQ/m3
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12

12

WHO

81

10

12

15

15

NOAEL

2

TVOC

WHO/IPCS

EHC210



PRTR

NEDO
2001 2006

15 )
2004 100
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http://mw._safe.nite.go.jp/
( : () )

30

1,3- 7

(http://ww.unit.aist.go. jp/crm/
NEDO

PRTR

180

in vitro

PRTR

IPCS International programme on Chemical Safety WHO
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ILO UNEP
1980
I1LO UNEP WHO

EHC CICAD
http://ww.who. int/ipcs/en/

Environmental Health Criteria EHC

IARC JECFA

Concise International Chemical Assessment Document CICAD

invitro

IARC JECFA

84

in vitro

ICSC



FAO/WHO Joint FAO/WHO Meeting on Pesticides Residues, JVWPR
JWPR 1963 FAO Panel

WHO Expert Group FAO Panel

MRL WHO Expert Group

ADI JVPR FAO Plant Production
and Protection Paper series WHO Expert Group ADI
Toxicological monographs FAO Panel MRL Residues

monographs FAO Plant Production and Protection Paper series

MRL ADI
FAO/WHO Joint FAO/WHO Expert Committee on Food
Additives, JECFA
JECFA 1956
ADI
PMTDI PTWI
MRL JECFA

WHO Technical Report Series

Toxicological and intake monographs WHO Food
Additive Series; FAS , FAO Food and Nutrition Paper (FNP) Series No 52
Monographs on veterinary drug residues (FNS Series No 41)

Codex Al imentarius Commission

International Agency for Research on Cancer, 1ARC

WHO 1969

IARC Monographs on the evaluation of Carcinogenic Risks to Humans
1ARC
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2B 3
High Production Volume Chemical, HPVC
Information DataSet, SIDS;

SIDS Initial Assessment Report/Profile, SIAR/SIAP SIDS

OECD 1 1,000

Screening Information DataSet, SIDS;

UNEP IRPTC

EU/European Chemical Bureau
EU Risk Assessment Report
EEC793/93
1981 EU

10 1000 /

International Uniform Chemical Database (IUCLID)

Risk Assessment Report

86

Screening

EU



EU EU

Scientific Committee on Health and Environmental Risks, SCHER

U.S. EPA
Integrated Risk Information System IRIS
U.S. EPA
invitro
oral reference doses (RfD)
inhalation reference concentrations (RfC) oral slope
factor oral unit risks inhalation unit risks
RfD

Priority Substances Assessment Program Health Canada/

Environmental Canada
Priority Substances List Assessment Report

Priority Substances List

““toxic’”

National Industrial Chemicals Notification and Assessment, NICANS
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PEC (Priority Existing Chemicals) Assessment Report
1989 NICANS
Priority Existing
Chemicals, PEC
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Y4
14

3)

RCRA

dangerous

27

toxic

Y18 18
H1 H13
1991

1991

89

hazardous

Y19



Ignitability

Characteristic

12

K
U
Corrosivity Reactivity
40
D

D001 D002 DOO3

90

Toxic-ity



1996

OECD

PRTR

BAT/BEP BAT, Best avai lable techniques
BEP, Best environmental practices

1990

BAT/BEP
BAT
BEP

POPs Persistent Organic Pollutants

BAT/BEP BAT

91



c 1 POPs
BAT

BEP
BAT/BEP C 5

@
(®)
©
@

®
®

(¢))
)

(i)
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@ii)

v)
BAT/BEP
POPs
2
BAT/BEP EU
BAT/BEP
BAT/BEP
BAT/BEP
BAT/BEP
a b
d
e L g
i ]

93

BAT/BEP
POPs

(dependent on financial assistance)

POP



BAT/BEP

94



200

1,200 1,500

HCI NO,, SO,
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Hg Cd

PCB

Na
60 160
Pd/C

180 5
374
PCB
380  27MPa
NaOH
PCB 2000

PCB

96

10 20%

22MPa

5 10um
PCB



CaClz CaSOq4 1975

BAT/BEP
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Y19 Y45
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BAT BEP BAT
1992
environmental practice
I BEP
BAT BEP BAT
1992
BEP
BAT BEP BAT
1992
BEP
Danube BAT BEP BAT
1994

BEP

BAT BEP GPA BAT  BEP

GPA 1995 GPA BAT
GPA BAT  BEP
BAT BEP BAT
1996
Syracusa

BEP
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BAT BAT
199% 9 24 EC
96/61/EC
best
POP BAT BEP BAT BAT
1998
BEP
environmental practice
vV titlelll POP
Cartagena
1999 run-off
POPs BAT BEP BAT C 1
2000
best
BEP
BAT
BAT BAT
Antigua
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\VoC

101

PCB



GSC
12 “
GC
GC
GC
GC
Anastas GC
GC
GSC
OECD
Design for the Environment
1970

BOD 300
20 80

15

102

GC

GC

GSC

SC

375

GC



GC”
GC
GC
3
GC
3,000 — 4,000
GC

103

GC

10

100

““GC



GC

Dow “eco-compass”
DuPont Co,
ICI
Bayer “product excellency”
BASF “eco-efficiency”
E
10° 10° 0.1
10* 10° <1 5
107 10* 5 50
10 10° 25 >100
GC
E
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21,000 ki 63
37,000 56 6,000
EU
GC R&D
E
VOC
GSK

Green Chemistry 2005

105

5,000
2,000 CO
14

GC

GC



GC

c3

10 t /7 t-PC

DOE

2004

106

(PO) 200

—GE 5 30
0.43t/ t-PC
12
C4
C5
2 3



30

2,700
150
26
27 300
238
1,000

ppm ppb ppt ppq
ppg  po/L

107



Voc

PG HS

FID ECD

MS/NMS GC

VOC VOC

ICP

108

SE

MS

ICP

VOC



Speciation Characterization

~ICP
EPM SIMS LA-ICP/MS micro PIXE
Ca
ICP
0 ICP +0.1
POP PCB
GC
PCB
TOF JIS/NS

109



24

LC/MS/MS

LC/MS

LC

GC/MS @

10°
C14
Cl4

LC/MS
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GC/NS
LC/MS

10

LC/MS
ppt

PCB

150

111



GLP

112



OECD

2.2.1

1999

MSDS

2003
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15014000

LCA)

1997 2002

2001 6

PRTR

4.4.1

114



NITE

Risk Manager

DfE: Design for Environment

2001
PRTR
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2000

9

CSR

OECD

PRTR
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PRTR

1985

117

1990



)

ICCA

1995

107

MSDS

74

118

47 2004 10
JCIA
JRCC
2005 11
HPV
PRTR
1998



2002 6 20 )

D

2002 4 18

2004 1
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