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In this year, the information about alternative test methods accepted by
international organizations, nano-substance registration, and the recent
development for alternative test methods was collected and analyzed.
According to the information, we established the priority adoption lists of
alternative test methods, including 3 recommended protocols. Furthermore,
we provided suggestions for revising the guidelines of chemical substances
registration. To strengthen the uses of alternative methods in toxicological
and eco-toxicological test required by chemical substances registration,
quantitative structure-activity relationship (QSAR) models were used to
predict the health and environmental hazards of 14 substances (7 new and 7
existing chemical substances). The prediction of all QSAR models we



choose for skin sensitization and genotoxicity had good performances.
Toxicity estimation software tool (T.E.S.T.) Group contribution method and
Ecological structure activity relationships (ECOSAR) models also offered
well predictions on classification of acute fish toxicity. In this year, we also
confirmed the acute toxicity of 7 substances using Fish Embryo Acute
Toxicity (FET) Test. To further improve the accuracy of fish acute toxicity
prediction, we try to establish the integrated approaches to testing and
assessment (IATA) combining the data from the two QSAR models (T.E.S.T.
Group contribution method and ECOSAR) with in vitro data. The accuracy
rate of 1ATA could reach 85% in selected 20 substances. We also analyzed
the difference related with alternative test methods between Globally
Harmonized System of Classification and Labelling of Chemicals (GHS):
8th Revised Edition and Chinese National Standard (CNS) 15030. The
suggestions for applying results of alternative test methods on hazard
classification were also provided in this report.
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In this year, the information about alternative test methods accepted by
international organizations, nano-substance registration, and the recent
development for alternative test methods was collected and analyzed. According
to the information, we established the priority adoption lists of alternative test
methods, including 3 recommended protocols. Furthermore, we provided
suggestions for revising the guidelines of chemical substances registration. To
strengthen the uses of alternative methods in toxicological and eco-toxicological
test required by chemical substances registration, quantitative structure-activity
relationship (QSAR) models were used to predict the health and environmental
hazards of 14 substances (7 new and 7 existing chemical substances). The
prediction of all QSAR models we choose for skin sensitization and
genotoxicity had good performances. Toxicity estimation software tool (T.E.S.T.)
Group contribution method and Ecological structure activity relationships
(ECOSAR) models also offered well predictions on classification of acute fish
toxicity. In this year, we also confirmed the acute toxicity of 7 substances using
Fish Embryo Acute Toxicity (FET) Test. To further improve the accuracy of fish
acute toxicity prediction, we try to establish the integrated approaches to testing
and assessment (IATA) combining the data from the two QSAR models (T.E.S.T.
Group contribution method and ECOSAR) with in vitro data. The accuracy rate
of 1ATA could reach 85% in selected 20 substances. We also analyzed the
difference related with alternative test methods between Globally Harmonized
System of Classification and Labelling of Chemicals (GHS): 8th Revised
Edition and Chinese National Standard (CNS) 15030. The suggestions for
applying results of alternative test methods on hazard classification were also
provided in this report.
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7 2.3-2 REACH sHgvsAMBEER (1/7)

Substance name EC/List no CAS no
1 |Zinc oxide 215-222-5 1314-13-2
Xanthylium,
2 | 9-[2-(ethoxycarbonyl)phenyl]-3,6-bis(ethylamino)-2,7-dimethyl-, 263-793-4 | 63022-06-0
molybdatesilicate

Xanthylium, 9-(2-carb henyl)-3,6-bis(diethylamino)-
ani ylum.,. (2-carboxyphenyl)-3,6-bis(diethylamino)-, 2637782 | 62973-79-9
molybdatesilicate

Xanthylium, 3,6-bis(diethylamino)-9-[2-(ethoxycarbonyl)phenyl]-,

4 molybdatetungstatephosphate 215-414-9 1326-04-1
5 | Triiron tetraoxide 215-277-5 1317-61-9
6 | Titanium nitride 247-117-5 25583-20-4
7 | Titanium dioxide 236-675-5 | 13463-67-7
8 | Thuya occidentalis, ext. 290-370-1 90131-58-1
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Substance name EC/List no CAS no

Tetramethyl

9 |2,2'-[1,4-phenylenebis[imino(1-acetyl-2-oxoethane-1,2-diyl)azo]|bistereph | 271-176-6 | 68516-73-4
thalate

10 | Tangled Multi-Walled Carbon Nanotubes 701-160-0 -

11 | Strontium titanium trioxide 235-044-1 12060-59-2
Strontium

12 | 4-[(5-chloro-4-methyl-2-sulphonatophenyl)azo]-3-hydroxy-2-naphthoate 239-879-2 15782-05-5
(1:1)
Strontium

13 | 4-[(4-chloro-5-methyl-2-sulphonatophenyl)azo]-3-hydroxy-2-naphthoate 267-291-6 | 67828-72-2
(1:1)

14 | Strontium 3-hydroxy-4-[(4-methyl-2-sulphonatophenyl)azo]-2-naphthoate | 277-552-6 | 73612-29-0

15 | Single Wall Carbon Nanotubes (SWCNT) 943-098-9 -

16 |Silver 231-131-3 7440-22-4

17 | Silicon dioxide 231-545-4 7631-86-9

18 | Silicic acid, lithium magnesium sodium salt 258-476-2 | 53320-86-8

19 | Silicic acid, calcium salt 215-710-8 1344-95-2

20 | Silicic acid, aluminum magnesium sodium salt 234-919-5 12040-43-6
Silicate(2-), hexafluoro-, disodium, reaction products with lithium

21 . . o 285-349-9 | 85085-18-3
magnesium sodium silicate

22 | Reaction product of Graphite, acid-treated and potassium permanganate 947-768-1 -
Reaction mass of melamine and Nickel,

23 . C g 939-379-0 -
5,5'-azobis-2,4,6(1H,3H,5H)-pyrimidinetrione complexes

24 | Reaction mass of cerium dioxide and zirconium dioxide 909-709-8 -

25 Reaction r.nass of barium chromate, copper dichromium tetraoxide and 701-287-1 i
copper oxide
Reaction mass of
2,2'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-diyl)bis(azo)]bis[N-(2,4-dimethylph
enyl)-3-oxobutyramide] and

26 |2,2'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-diyl)bis(azo)]|bis[N-(2-methylpheny | 911-715-0 -
1)-3-oxobutyramide] and
2-[[3,3'-dichloro-4'-[[1-[[(2,4-dimethylphenyl)amino]carbonyl]-2-oxoprop
yl]azo][1,1'-biphenyl]-4-yl]azo]-3-0x0-N-(o-tolyl)butyramide
Reaction mass of (E)-3,7-dimethylocta-1,3,6-triene and

7 (R)-p-mentha-1,8-diene and (Z)-3,7-dimethylocta-1,3,6,-triene and 946.855-1
7-methyl-3-methyleneocta-1,6-diene and DL-borneol and bornan-2-one
and cineole and linalool and linalyl acetate and p-menth-1-en-4-ol

28 | Pyrrolo[3,4-c]pyrrole-1,4-dione, 3,6-bis([1,1'-biphenyl]-4-yl1)-2,5-dihydro- | 413-920-6 | 88949-33-1

29 | Pyrrolo[3,4-c]pyrrole-1,4-dione, 3,6-bis(4-chlorophenyl)-2,5-dihydro- 401-540-3 84632-65-5
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30 Pyrimido[5,4-g]pteridine-2,4,6,8-tetramine, 4-methylbenzenesulfonate, 440-560-7 | 346709-25-9
base-hydrolyzed

31 | Polychloro copper phthalocyanine 215-524-7 1328-53-6

32 | Perylene-3,4:9,10-tetracarboxydiimide 201-344-6 81-33-4

3 N-(S—Chl0ro-2-methoxyphenyl)-3-hydroxy-4-[[2Tmethoxy-S-[(phenylamin 268-028-8 | 67990-05-0
o)carbonyl]phenyl]azo]naphthalene-2-carboxamide
N-(5-chloro-2-meth: henyl)-2-[(2-methoxy-4-nitrophenyl -3-

34 (5 c oro-2-methoxyphenyl)-2-[(2-methoxy-4-nitrophenyl)azo]-3-oxobu 240-1312 15993427
tyramide

35 NT(4—chlor0-2,5-dimethoxyphenyl)—3-hydroxy-4-[[2-.methoxy-5—[(phenyla 926-103-2 5780-68.2
mino)carbonyl]phenyl]azo]naphthalene-2-carboxamide
N-(2,3-dihydro-2-oxo-1H-benzimidazol-5-yl)-3-hydroxy-4-[[2-methoxy-5-

36 | methyl-4-[(methylamino)sulphonyl|phenyl]azo]naphthalene-2-carboxamid | 257-515-0 | 51920-12-8
e
N-(2,3-dihydro-2-oxo-1H- imi 1-5-y1)-3-h; -4-[[2-methoxy-5-

37 (2,3-di y.dro 0X0 benzimidazol-5-yl)-3-hydroxy [[. methoxy-5 235.405.0 12225068
[(phenylamino)carbonyl]phenyl]azo]naphthalene-2-carboxamide
N-(2,3-dihydro-2-oxo0-1H-benzimidazol-5-yl)-3-hydroxy-4-[[2,5-dimethox

38 . . 235-426-8 12225-08-0
y-4-[(methylamino)sulphonyl]phenyl]azo]naphthalene-2-carboxamide

39 N,N'-naphthalene- 1.,5-diy1bis[4-[(2,3-dichlorophenyl)azo]-3-hydr0xynapht 271-178-7 | 68516-75-6
halene-2-carboxamide]

N,N'-[6,13-diacetamido-2,9-diethoxy-3,10-triphenodioxazinediyl]bis(benz

40 . 241-734-3 17741-63-8
amide)

4l N,N‘-(2-chloro-1,4-phenyle.ne)bis[4-[(4-ch10r0-2-nitrophenyl)azo]-3-hydro 252-772-5 | 35869-64-8
xynaphthalene-2-carboxamide]

0 N,N'—(2,5-dichlor0-l,4-phenylene)bis[4-[[2.-chlor0-5-(triﬂuoromethy1)phen 2577760 | 52238.92.3
yl]azo]-3-hydroxynaphthalene-2-carboxamide]

Multi-Walled Carbon Nanotubes (MWCNT), synthetic graphite in tubular

43 936-414-1 -
shape
Manganese,

44 | 4-[(5-chloro-4-methyl-2-sulfophenyl)azo]-3-hydroxy-2-naphthalenecarbox | 226-102-7 5280-66-0
ylic acid complex
Manganese,

45 | 4-[(4-chloro-5-methyl-2-sulfophenyl)azo]-3-hydroxy-2-naphthalenecarbox | 235-471-3 12238-31-2
ylic acid complex
Manganese,

46 |3-hydroxy-4-[(1-sulfo-2-naphthalenyl)azo]-2-naphthalenecarboxylic acid 252-525-1 | 35355-77-2
complex

47 | Manganese ferrite black spinel 269-056-3 68186-94-7

48 | magnesium sodium fluoride silicate 442-650-1 | 56450-90-9

49 | Magnesium hydroxide 215-170-3 1309-42-8
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50 |Iron manganese trioxide 235-049-9 12062-81-6
51 |Iron hydroxide oxide yellow 257-098-5 | 51274-00-1
52 |Iron 231-096-4 7439-89-6
53 |Graphene 801-282-5 |1034343-98-0
54 | Fumes, silica 273-761-1 69012-64-2
Ethanaminium,
55 | N-[4-[[4-(diethylamino)phenyl][4-(ethylamino)-1-naphthalenyl]methylene | 215-410-7 1325-87-7
1-2,5-cyclohexadien-1-ylidene]-N-ethyl-, molybdatetungstatephosphate
Dimethyl
56 | 5-[[1-[[(2,3-dihydro-2-ox0-1H-benzimidazol-5-yl)amino]carbonyl]-2-oxop | 249-955-7 | 29920-31-8
ropyl]azoterephthalate
Dimethyl
57 | 2-[[1-[[(2,3-dihydro-2-ox0-1H-benzimidazol-5-yl)amino]carbonyl]-2-oxop | 252-650-1 35636-63-6
ropyl]azo]terephthalate
Diisopropyl
58 |3,3'-[(2,5-dichloro-1,4-phenylene)bis[iminocarbonyl(2-hydroxy-3,1-naphth | 275-639-3 71566-54-6
ylene)azo]]bis[4-methylbenzoate]
59 | Diiron trioxide 215-168-2 1309-37-1
Diethyl
60 |4,4'-[(3,3"-dichloro[1,1'-biphenyl]-4,4'-diyl)bis(azo)]bis[4,5-dihydro-5-oxo- | 228-788-3 6358-87-8
1-phenyl-1H-pyrazole-3-carboxylate]
61 | Diantimony pentoxide 215-237-7 1314-60-9
62 | Copper, [29H,31H-phthalocyaninato(2-)-N29,N30,N31,N32]-, chlorinated | 701-371-8 -
Copper, [29H,3 1H-phthalocyaninato(2-)-N29,N30,N31,N32]-, brominated
63 . 270-958-4 | 68512-13-0
chlorinated
64 | Copper chlorophthalocyanine 235-476-0 12239-87-1
65 | Chromium potassium bis(sulphate) 233-401-6 10141-00-1
66 | Cesium tungsten oxide 466-380-9 | 52350-17-1
67 | Cerium oxide isostearate 419-760-3 -
68 | Cerium dioxide 215-150-4 | 1306-38-3
69 | Carbon black 215-609-9 | 1333-86-4
70 | Calcium titanium trioxide 234-988-1 12049-50-2
71 | Calcium magnesium silicate 945-327-8 -
72 | Calcium carbonate 207-439-9 471-34-1
Calcium
73 | 4-chloro-2-(5-hydroxy-3-methyl-1-(3-sulfonatophenyl)pyrazol-4-ylazo)-5- | 403-530-4 | 129423-54-7

methylbenzenesulfonate
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i

74 | Colcium 230-303-5 | 7023-61-2
4-[(5-chloro-4-methyl-2-sulphonatophenyl)azo]-3-hydroxy-2-naphthoate

75 | Calcium 3-hydroxy-4-[(4-methyl-2-sulphonatophenyl)azo]-2-naphthoate 226-109-5 5281-04-9

76 | Calcium 3-hydroxy-4-[(1-sulphonato-2-naphthyl)azo]-2-naphthoate 229-142-3 6417-83-0

77 | C.1 Pigment Orange 72 407-660-2 | 78245-94-0
Butyl

78 | 2-[[3-[[(2,3-dihydro-2-ox0-1H-benzimidazol-5-yl)amino]carbonyl]-2-hydr | 250-800-0 | 31778-10-6
oxy-1-naphthyl]azo]benzoate
Butanamide,

79 12,2'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-diyl)bis(azo)]bis[3-0x0-, 290-823-3 90268-23-8
N,N'-bis(p-anisyl and Ph) derivs.
Butanamide,

80 |2,2'-[(3,3"-dichloro[1,1'-biphenyl]-4,4'-diyl)bis(azo)]bis[3-0x0-, 290-824-9 | 90268-24-9
N,N'-bis(4-chloro-2,5-dimethoxyphenyl and 2,4-xylyl) derivs.

81 |Boehmite (AI(OH)O) 215-284-3 1318-23-6

82 |Bisbenzimidazo[2,1-b:2',1'-i]benzo[lmn][3,8]phenanthroline-8,17-dione 224-597-4 4424-06-0
Benzonitrile,

83 . o 412-640-1 84632-50-8
3,3'-(2,3,5,6-tetrahydro-3,6-dioxopyrrolo[3,4-c]pyrrole-1,4-diyl)bis-
Benzoic acid, 2,3,4,5-tetrachloro-6-cyano-, methyl ester, reaction products

84 | . . . . 600-736-8 | 106276-80-6
with p-phenylenediamine and sodium methoxide
Benzoic acid, 2,3,4,5-tetrachloro-6-cyano-, methyl ester, reaction products

85 | with 4-[2-(4-aminophenyl)diazenyl]-3-methylbenzenamine and methanol 600-734-7 | 106276-78-2
sodium salt (1:1)
Benzenamine,

86 |4-[(4-aminophenyl)(4-imino-2,5-cyclohexadien-1-ylidene)methyl]-, N-Me | 268-006-8 67989-22-4
derivatives, molybdatephosphates

87 | Barium sulfate 231-784-4 7727-43-7

88 | Barium carbonate 208-167-3 513-77-9

89 | Barium bis[2-chloro-5-[(2-hydroxy-1-naphthyl)azo]toluene-4-sulphonate] 225-935-3 5160-02-1
Barium

90 231-494-8 7585-41-3
4-[(5-chloro-4-methyl-2-sulphonatophenyl)azo]-3-hydroxy-2-naphthoate

91 | Aluminium tris(dihydrogen phosphate) 236-875-2 13530-50-2

92 | Aluminium oxide 215-691-6 1344-28-1
[Phthalocyanine-29,31-diide- « 4,N29,N30,N31,N32] hydroxido

93 . 947-645-2 -
aluminium

94 | [No public or meaningful name is available] - -

95 | [No public or meaningful name is available] 476-890-3 -

96 | [No public or meaningful name is available] 442-240-2 -
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97 | [No public or meaningful name is available] 479-300-2 -

98 | [No public or meaningful name is available] 465-080-5 -

99 | [No public or meaningful name is available] 475-310-6 -

100 [[2,2’,2"T[29H,3 1H-phthalocyaninetriyltris(methylene)]tris[ 1 H-isoindole-1, 261-638-5 | 59160-79-1
3(2H)-dionato]](2-)-N29,N30,N31,N32]copper

101 |[1-[[(2-hydroxyphenyl)imino]methyl]-2-naphtholato(2-)-N,O,0"|copper 239-763-1 15680-42-9
6-chloro-2-(6-chloro-4-methyl-3-oxobenzo[b]thien-2(3H)-ylidene)-4-meth

102 . 219-163-6 2379-74-0
ylbenzo[b]thiophene-3(2H)-one

103 | 6,15-dihydroanthrazine-5,9,14,18-tetrone 201-375-5 81-77-6

104 | 5-[(2,3-dihydro-6-methyl-2-oxo0-1H-benzimidazol-5-yl)azo]barbituric acid | 276-344-2 72102-84-2

105 | 5,12-dihydroquino[2,3-b]acridine-7,14-dione 213-879-2 1047-16-1

106 | 5,12-dihydro-2,9-dimethylquino[2,3-b]acridine-7,14-dione 213-561-3 980-26-7

107 4—[(2,5-dichlorophenyl)azo]-N—(2,3.-dihydro-2—0xo-lH-benzimidazol—S-yl)- 930-258-1 6992-11-6
3-hydroxynaphthalene-2-carboxamide

108 | 4,4'-diamino[1,1'-bianthracene]-9,9',10,10'-tetraone 223-754-4 4051-63-2

100 4,4'-[(3,3"-dichloro[1,1'-biphenyl]-4,4'-diyl)bis(azo)]bis[2,4-dihydro-5-met 999-530-3 3520-727
hyl-2-phenyl-3H-pyrazol-3-one]

110 4,4'-[(3,3'"-dichloro[1,1'-biphenyl]-4,4'-diyl)bis(azo)]bis[ 2,4-dihydro-5-met 930-898-6 15793-73-4
hyl-2-(p-tolyl)-3H-pyrazol-3-one]

111 |4,10-dibromodibenzo[def,mno]chrysene-6,12-dione 224-481-3 4378-61-4

112 3—h}/droxy-N-(0—toly1)-4-[(2,4,5-trichlorophenyl)azo]naphthalene-Z-carbox 990-440-3 6535462
amide

113 | 3,3'-thiodi(propionic acid) 203-841-3 111-17-1
3,3'-[(2-chloro-5-methyl-p-phenylene)bis[imino(1-acetyl-2-oxoethylene)az

114 | o]]bis[4-chloro-N-[2-(4-chlorophenoxy)-5-(trifluoromethyl)phenyl]benza 279-356-6 79953-85-8
mide]

115 3 ,3‘-.[(2-ch10r0-5 -methyl—p-phenylene)bis[i@ino( 1-acetyl-2-oxoethylene)az 926-970-7 5580-57-4
0]]bis[4-chloro-N-(3-chloro-o-tolyl)benzamide]

116 3,3'-[(2,5-dimethyl-p-phenylene)bis[in.lino(1-acety1-2-oxoethylene)azo]]bis 926-107-4 5780-80-8
[4-chloro-N-(5-chloro-o-tolyl)benzamide]

117 | 29H,31H-phthalocyanine 209-378-3 574-93-6

118 | 29H,3 1H-phthalocyaninato(2-)-N29,N30,N31,N32 copper 205-685-1 147-14-8

119 2-cyaf10-.2-[2,3-dih.ydro-3-(tetrahydro-Z,4,?-trioxo-S(2H)-pyrimidinylidene 278-388-8 | 76199-85-4
)-1H-isoindol-1-ylidene]-N-methylacetamide

120 |2-[(4-methyl-2-nitrophenyl)azo]-3-0x0-N-phenylbutyramide 219-730-8 2512-29-0

121 | 2-[(4-chloro-2-nitrophenyl)azo]-N-(2-methoxyphenyl)-3-oxobutyramide 236-852-7 | 13515-40-7
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122 | 2-[(4-chloro-2-nitrophenyl)azo]-N-(2-chlorophenyl)-3-oxobutyramide 229-355-1 6486-23-3
2-[(4-chloro-2-nitrophenyl)azo]-N-(2,3-dihydro-2-oxo-1H-benzimidazol-5

123 . 235-462-4 | 12236-62-3
-yl)-3-oxobutyramide

124 | 2-[(2-methoxy-4-nitrophenyl)azo]-N-(2-methoxyphenyl)-3-oxobutyramide | 228-768-4 6358-31-2
2,9-dimethylanthra[2,1,9-def:6,5,10-d'e'f' [diisoquinoline-1,3,8,10(2H,9H)-t

125 226-866-1 5521-31-3
etrone

126 |2,9-dichloro-5,12-dihydroquino[2,3-b]acridine-7,14-dione 221-424-4 3089-17-6

127 2,9-bis[4-(phenylazo)phenyl]anthra[2,1,9-def:6,5,10-d'e'f']diisoquinoline- 1 991-264-5 3049-71-6
,3,8,10(2H,9H)-tetrone
2,9-bis(p-methoxybenzyl)anthra[2,1,9-def:6,5,10-d'e'f'|diisoquinoline-1,3,8

128 280-472-4 | 83524-75-8
,10(2H,9H)-tetrone
2,9-bis(3,5-dimethylphenyl)anthra[2,1,9-def:6,5,10-d'e'f']diisoquinoline-1,

129 225-590-9 4948-15-6
3,8,10(2H,9H)-tetrone
2,9-bis(2-phenylethyl)anthra[2,1,9-def:6,5,10-d'e'f']diisoquinoline-1,3,8,10

130 266-564-7 | 67075-37-0
(2H,9H)-tetrone
2,20-dichloro-13,31-diethyl-4,22-dioxa-13,18,31,36-tetraazanonacyclo[ 19.

131]15.0.03,19.05,17.06,14.07,12.023,25.024,32.025,30]hexatriaconta-1(36),2, | 606-790-9 | 215247-95-3
5,7,9,11,14,16,18,20,23,25,27,29,32,34-hexadecaene

132 2.,2'T[ethylenebis(oxyphenyl-Z,.1-eneazo)]bis[N-(2,3—dihydro-2-oxo-lH-ben 2787704 | 77804-81-0
zimidazol-5-yl)-3-oxobutyramide

133 2,2'-[(3,3'-dimethoxy[1,1'-biphenyl]-4,4'-diyl)bis(azo)|bis[3-0xo-N-phenyl | 229-388-1 6505-28-8
butyramide]

134 2,2'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-diyl)bis(azo)]bis[N-(4-chloro-2,5-di | 226-939-8 5567-15-7
methoxyphenyl)-3-oxobutyramide]

135 2,2'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-diyl)bis(azo)|bis[N-(2-methylpheny | 226-789-3 5468-75-7
1)-3-oxobutyramide]

136 2,2'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-diyl)bis(azo) |bis|[N-(2-methoxyphen | 224-867-1 4531-49-1
yl)-3-oxobutyramide]

137 2,2'-[(3,3'-dichloro[ 1,1'-biphenyl]-4,4'-diyl)bis(azo)]bis[N-(2,4-dimethylph | 225-822-9 5102-83-0
enyl)-3-oxobutyramide]

138 2,2'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-diyl)bis(azo)]bis[3-0xo-N-phenylbu | 228-787-8 6358-85-6
tyramide]

139 | 1,3,5-Triazine, 2,4,6-tris((1,1'-biphenyl)-4-yl)- 479-950-7 | 31274-51-8
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AT ARS8 ECHA SR AYREY) B sE A REEY S BFE 50
BiI40 ECHA 1£ 2017 02 T %At SRR E R E AR E% 8555 (Endpoint
specific guidance ) » #1 ( Appendix R7-1 Recommendations for nanomaterials
applicable to chapter R7a endpoint specific guidance.) ¥ AZ k&G 1) EH I
B © 5550 REACH [ff4: 7-10 (annexes VII-X) » $2t T{EE2E {KIEEY
Ry EAVE R KT AT R A 4% B (endpoints ) JHHE K IJT7E -

ifi 2019 £ 12 H - ECHA BE#riffg% AR 2R ARG A E 545
5]) (Appendix for nanoforms applicable to the guidance on registration and
substance identification ) (ECHA, 2019 ) o ( ZE:{FE K A2 mZE s ET85()
(Guidance on information requirements and chemical safety assessment, IR &
CSA) HAZSKAIREYEMIREAYA R.6 ~ R.7a~ R.7b ~ R.7¢ ~ R8 ~ R.10 ~ R.14 &
B LHAE S B AR A BERR 155 55 R.6 B QSAR HI{EEE 734H( QSARs
and grouping of chemicals (Chapter R.6) ) : Z5KRIRERY R.6 ZEHYMTEE ( Appendix
to Chapter R.6 for nanoforms (B[l (ZRF KA L Eatibfas] © BAR
QSAR FUEEEYYE Fy4HTE 5 MUz R BUREAYIT$% R.6-1 ) Guidance on information
requirements and chemical safety assessment: appendix R.6-1 for nanoforms
applicable to the guidance on QSARs and grouping of chemicals (Version 2.0,
December 2019) ) I3 RIRE G A E D) » KA B T [F—YE8IAoRFI9ER
RAURERYE2E8dE (hazard data) QI3 X208 (read-across) HYJT% e

2020 £ 1 H 28 H > BRERHERR T (ZokE#&E 77 /AF) (The NanoDefine
methods manual ) ( Friedrich et al., 2020) » EECERSHFZE9 0 ( European
commission's joint research centre, JRC ) 3 {3 Hefiip th iV EELS - E47E Buss fIfE
BALTTE  KEFRIEE EC BANSTORMELE T (2011/696/EU ) » AILA
4% EC ERAORES R o R eI Bk AR

ifi ECHA A 2021 4 4 H &7 7Rk IR & CSA iy RIUEEER 7 - ECHA
BE T —(EARIE T KAVKISE : Bl IR& CSA f55[ R.7a~R.7b ~ R.7c HYff$% »
For b AR HL RS - W RO H P RIEMNTEE © R.7a ZAYTEE R7-1 1 R.7¢ Z@Y
bk R7-2 > S04 Ry (BT R AL e 2sHdifas] - AR R7a F1 R7c
= B EfE ol Y SRR BRI BE AV B % R7-1) ( Guidance on information
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requirements and chemical safety assessment: appendix R7-1 for nanoforms
applicable to chapter R7a and R7¢ endpoint specific guidance ) ( Draft (Internal)
Version 3.0, April 2021 ) o ASCPEFEHERYE S E EH RS EE (testing
materials ) 7S KAYREYIE (nanoforms of substances ) HYEfSE S o HIFAHE
FrEE R.7a By —fZR R CEIRHES]) BVBERIME o SRR E tnbh e Ot
st RIS EARFE S [ TP R IEAVEER - SCUFf5H - REACH ffF75 (Annex VI)
TEFE T rsE T ZORAYRE ) (nanoform ) 1 T A DERORBYREHYSE & | (set of similar
nanoforms ) - ACHETL [ EHERY T AOREIRE , / 22WE T HIGORIURRAY &
& #EfTEREL (characterisation ) FYZEK o MR HRTEZ » B0V IR
FESHEZORTIRE > AT RE M A HY H AR BURR AP E (B fERARER M ) -

55— » ECHA 7 2020 FRAAEHAORBIRRYVE 1 TR H e 44 DUE
TTeEM > #2752 > 1R98 REACH (AR DL T BFS4R — B2 & EHEE | (International
uniform chemical information database, [IUCLID ) 6 RzF kRS - A E1ZH
FEHEEYE (substance ) HYZSKAYEE (nanoforms ) BVZSKAIREAYEES (sets of
nanoforms ) 7 $4%% - 7 BE(H S A1 18 S IRE S BHHES | BV AR SO EEE
HHVFORAIRE - IR Z 2 8iER - FE L > BU F1E 2012 1y (K
SHFETE ¢ % REACH FEHEZE FAoRAPREHE A AT &I o VR R i
F#F) (NANO SUPPORT Project: Scientific technical support on assessment of
nanomaterials in REACH registration dossiers and adequacy of available
information ) (ECHA, 2012) £ 14 H'32 4, IUCLID 5.2 [t — a5/
B 2R A B At B S ERUE 2 T RE - Bl IUCLID 5.2 hRR eafatfit A2
IUCLID 25 2.1 §i43 38R~ ~ 565 4.1 ER/NERIYELIRAS - BIHEYE Rk
M E S B RIZOR YRR (nanoform of a bulk substance ) » {H7< 7 Wi
FORGEM AR HAEZR ER Fy (B1E) KM - T2 A ZORIA TR E HAE %
FAEACRIMRIERZE T 2D T » S-E AR ARV ERE - BITERE
EHRFEMYEME EORMEIA / SCEREYEZOREIRE (nanoform(s) ) »
BB S A ARk / ZORTURE -

ZokHiTEZER,® (Nanotechnology Industries Association, NIA ) 2 2021
4 B3R (SRR RIS B IREENIZES ) (A changing regulatory
landscape and language for the nanoscale ) (NIA, 2021 ) » FaZ kAP 825K A
REHVEERSE » DU FESORM IR AR i Ao T B IEAIAH R B SR T RE A= 5 -
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2.3-1 AR 2 A2 BRI R - ZORAORE 2011 A2 10 H 18 HER
#HZE e ( Recommendation on the definition of a nanomaterial ) (2011/696/EU ) »
HEZFKMEE (nanomaterial ) /5 K ZRHY ~ FAME 4 B By BLE YR

(material ) SHFAVFERLF - FEE HIPRE - RESETIRRET » HF S0%LL EAE
KR oAn / FER B H R 2 /b —4EZ2[E 55) 1nm 2 100 nm » HIERFEEL T
HAEEREERET « (5 - s R HEN T » ILEFRIE 50%E0L EAVEH
K8 H ATEHEE 5 S 1% % 50% - ZoRIURE 2018 4F 12 HEUEShEE

( Commission Regulation (EU) 2018/1881 ) » HUg #FHZ K AURE (nanoform ) fy—
TERINENEYVE (substance ) A HVFEHIHAYIIAE (form) » £ H HIPAE -
FEETIRRE N A 50%LL EAEKIR AT / RS H e /D — 42250 1
% 100nm ° FEITEE2Z A —4/ NA Inm AYE )% (Fullerenes ) ~ &G H

( Graphene flakes ) ~ BEEEZS KRS ( Single-walled carbon nanotubes ) °

2020 &£ 6 H EC £ (BREAE HHEsE) 845 Commission Regulation (EU)
2020/878 ;A (BIEAH A2 &R (Safety Data Sheet, SDS) jE#)
A& it Commission Regulation (EU) 2018/1881 B3k » [H[E]—{EZ=AKY)
BB ~ BROEIR ~ RiERE - 455 ENERERIAE - RENEE
THENEHEEOR M RE A AT [F) > BRERAR IR E 2 & ER(SDS )t »
HECREET T REACH #5201k~ SDS 182 » B fEZS R AURERY SDS 3K -
FEEIEZER 2021 4 1 H 1 HIERAR - MEFEA R ARERYHUE (F A

S

I -

Commission Recommendation of October Commission Regulation (EU) 2018/1881

2011 on the definition of nanomaterial
(2011/696/EU)

A natural, incidental or manufactured material
containing particles, in an unbound state or as
an aggregate or as an agglomerate and where,
for 50 % or more of the particles in the
number size distribution, one or more external
dimensions is in the size range 1 nm - 100 nm.
In specific cases and where warranted by
concerns for the environment, health, safety or
competitiveness the number size distribution
threshold of 50 % may be replaced by a
threshold between 1 and 50 %.

A nanoform is a form of a natural or
manufactured substance containing particles,
in an unbound state or as an aggregate or as
an agglomerate and where, for 50 % or more
of the particles in the number size distribution,
one or more external dimensions is in the size
range 1 nm-100 nm, including also by
derogation fullerenes, graphene flakes and
single wall carbon nanotubes with one or more
external dimensions below 1 nm.

Definitions of nanomaterials and nanoforms
according to the EU Commission

2.3-1

RAMRERAKBEER L ER




FoE SrEMHEERER

st EAUMEIEZEM S » FORFaZE SE i & 78 K H ] ARG E A A E
FVVEEEREIAEZREIAE (nanoform ) FIFDKEIREHVEES » i " 50K
4K ; (nanomaterials ) —ga/EfEHILY)E f& ERIIT - ¥R & BB E TR 2 H
TS BNES MRS - MEHEREAEEESR  RTIEAORK
flZE SE R AR -

ERA RS - AR 2011/696/EU sk - HES 4 BERIFSH « T AR E Y
JE Z2 e FEMEEAMDREE S IER AR HIRBUCHE I ARBER BHIHY T2kt 4
2% - BREETLES TRORMR ) —SalHYE BB E AP AORSHBGERAY AN »
MAERE G ESEE - % EFRAERENMRIFY RS - ERA - s &
B

RIEL - FOREE T 2 foh & s P A Fl2a B % A (stakeholders ) BEHTHTA
I HNHAES > "2 EsTamEE (hazard) 05 > RIEFFE 768
(non-specific terminology ) TJEE & st BN BEE R E e EEA R
BN EERAER - o I - ORI ZEE G IFEEEA " 5ok, —5
SRAGTREE E R PR E SRR -

W= A ER A EC 44uEAYES ) " Nanomaterials are chemical
substances or materials that are manufactured and used at a very small scale. | Ei
ECHA #guLAYfE 7 " Nanomaterials are chemical substances or materials with
particle sizes between 1 to 100 nanometres in at least one dimension. | {£#E{5%]1
Nanomaterials F]BE/ZALEEVIE B - (HEORFoE R & E5 3 - 45
H EAOERAVETEIBAE - 5F5m T —(EAEERE B » 45 HITEsZ PR Ee - T SORBIRE |
EES 1S3 T EHEZAIE " SORBIREAYEE S | (nanoform sets ) FY7RAIH] LA
TR RS EHOR S HYFEHA -

FORKAEZE e fE L - BB EZRHYHE K T W EGEORGIE R H
irsBAYAR K - FEBERRG RN - BB PRI TS 2 CR G PR AOR T REA R
= o FTA HAMA R B AR AR R S - DUE S S S OR &AL (nanoscale
materials ) BHSENIF AR « AMTERET - HIEIEIR HEER R - JLE
I B LR R L THEHRAEDLE] REACH PR HIZORTIRE - ELANE S RS
BRI - R T RE & 5 R SRR B RR SR AT T L 1A R 9 A H C YA
i o
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S—J7H > HATEHEAR " ZoRMEE ) B R E = (E4E R Py —(E2%
{E4EE EYRSTEGEERETE RS 1 SR E 100 ZORRIEVARE  (HELEZ FTRER
TR - P ERYATRHE & A SR B Aok - (B PR Ry
ok o NIt > BC BzoRihfl sk B A ORsEMERTBIOMNEFE (protective European
definition) [fify 5 ~ 6 HEFE—IHELSH > W2 GBS ERMI RIS AL
TR TR R T T AR -

Fesgaanl S > A B hn ~ BRETRIECE (B2 2 /5 (The French Agency
for Food, Environmental and Occupational Health & Safety, ANSES ) Z{i¢ EC “~
HLRE L B8 T RE S AR FE AN ER BT A B R RE Y A OR AR FEPR AR 8% e Fe 24D -
ANSES 505 » BEC FEHEHY 5 DUV 5] R PR A 48 RF A 15 Ry o KA RS Y B
EEAY o ZOREIR R AR E 7oKL T AT BE A A B R L E 56
1B 75 SLP) 3G AR 22 1 B 2 P 5% H 1Y - ANSES 50 5 € e/ RE 2 1HD
AR LSRR LUBRF Y T UE ORIk « 173875 (SHEMEfan »
A~ B ) MEETE ORI YRR 2 B B ASHE ALK ¢ A1
R ~ Beab il - SIS RTHIAESS - IES ANSES 3ot H A E &R T HY
ROTRAE (150K 2 100 70K ) RIELICGEITE) 3w ETE 1 - 38 ANSES
2 2022 FEFRE R,  FRHLE S [EE -

i ECHA AT IR 2021 £ 9 F U0 T RENHES | » (58 E s
TG DI — 5 —RMR R L E 510 5 e
AVEEIMFIEER LS - 55— THAZRATGEITE RAT T - FrhlcARRIBA T 7R
MAEABAYEL SHEEM 7= WA St B e mE i & - K&
E BN B E (T T 2 REACH SEfi > B FERA R B S PR BB 4

=~ HMHEETR TR

FRATHY 2017 FEHBHEAORYYEERZ LS (EUON) [ T Heft H Al s
EEATCRYPENER - FoRZ e/ NMERVETERGR - iR BtEH REACH [ff(f:
EETRIBR AR HER 5 A - 77 EUON % r @4t - st sk ey
SgayEE DUCR IS USRS E 2 AR & A 7ORYE VAN — F NanoData
auh > HeAAFEER - W78« AR - BRRIAERTER - 1 N B E
TR F S RIETEE - ONBIE B R E A LUE A R P T &
AT E L - R AT E B UL S AE P T RORE T - — &



FoE SrEMHEERER

eNanoMapper HE{ZRME » SEVEHFORY BRI ER - EEE[EHENA]
DRIk R AT R AR B AR et 25tk (& BU At
FILHY NanoREG project ) » J& H AIFRYTE BRI R RV ERAR -

FEFIREREZEE (U.S. Environmental Protection Agency, EPA ) 52R% T ¥%f
WA EGELYIE - EBEEYVERNRTORE N/ MR R HE A - EPA
TOEFAE RS E MR SR BRIV R E (R N (TR 2 - DADG (LA S8 A e
IEAh » BEPA A SERE 1 EZRORERET] 6 {EE 1% (quantum dots ) HYRLE R
AL - HINARISRADEIY AT HEHEATR - S LY E 2 FEE Y
Bl - EEEE SR EIE HAVEE DS NIRRT 22 > DIFTIEAR
SR EEZEE - OECD fF 2020 4 12 H #3217 ( Developments in Delegations
on the Safety of Manufactured Nanomaterials-Tour de Table > Series on the Safety
of Manufactured Nanomaterials, No.97 ) #4435 4F 2018 4= 11 H & 2020 4 8
H 7 [ EPA fRIEE A 5397/8E #2542 25 Toxic Substances Control Act, TSCA )
% 8(a)ENHYIZRE - UL T 10 TR SIS ACRBY B e - (AR
ZF] 77 E - BEEHER R HIEOR BRI E - AT TSCA Fflifii K¢ A aT
BOSHEMREREAILEYE - SRS EeEEEEALY) - B 2005 £
1 HEAZK » EPA E24F TSCA NENEEE T ZIHENR AR b A S
HohEEEG > BT ERIZRIRE - BPA U884 [ 5 <RI s S 5 AR Al

(Significant New Uses Rule, SNUR ) » DU S LA 0RAM RV LEEYE B2
R PEI MEFAEA PRIV R N T4 - AR RSB LR 2 /D
1F 90 K ZFifla] EPA $258 ( EEEEH HAREA) - $Rft It = S Hy &R By
WA (RN EREIEEER) - FHNIESC NEORMEA P 2EEE - [IHE EPA 1F
EATORAORIEY SNUR ] gEA & [ A i e 2RIV A &R © EPA i
TEARAR A AE AT SNUR M LEESO R R EIE S - R EHE SRR L
BAMR - [FEF N SNURS G& AU NEOK © i (s FE B a5 ok PR T
AHYZER © BN 0 m 2R /K iR IR B B 1) 22 R P R R PR i R 45 5
7 DURIRGIRF S IER / AARBG LE RS th Frll i FRAE E - A&7y
iy |l s g EW R NEEN S w2 7 =10 o DN ) = NN S Z = IR U
WHELG AR & YR AU A E A ERRYE o AT EN
TERGZE 5 R A SRR R BT A A T 8- A B (B O Y BLA 7
an fE{EE ] -
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232 BEIFFMEBERRLREMTHMERFEAIREE

EIRAHER B ZORYYERYIEURE (TG) RAE#AL (standardization) & AfRZ
%77 > 41 OECD TAEZK TAE/NH ( Working Party on Manufactured Nanomaterials,
WPMN) K ISO/TC229 HIRKIL - NS 5 i BoR AR E AR B PR R 22 i A
FEEHEBANE - I S SR R PRAH SRAYTIRE

— » OECD fE50RY B S MM HHRRTE S |

OECD 1F 2006 R TAEZORTAE/NE (WPMN) » 374 2007 £F 11 H
BN R BN TREZKYE (Engineered nanomaterials, ENMs ) 224 Iz s

1981 £FH%A - OECD BHRHMEEL A MERIEE (OECD Guidelines for the
Testing of Chemicals ) - HJg& OECD Fril i EH)—ERBIIFEATEHIEEYE (T3
B2 an ~ 22 ~ ([EGEHELT ) ZatiiEETE » IR E IR Ew
FEEER > P DAHE S A SRR LR s 8 - NEURE Ry S5 )
L6 T 2 6 ¢ BRSO | 3 6 ¢ T
TR S 460 - (EEERUE © 565 5 6 - HAOEURES -

2020 £ 6 H » OECD $t¥{ZokyE e M AEEHE MBI (TG) 7
8 = B TG 437~TG 458~TG 488~TG 491 i 5 1 TG 405~TG 439~TG 442C~
TG 471 > &5 6 JA{EER (in chemico ) BifgsalR (in vitro) > 2 THENYIa R (in
vivo, animal test ) - 5 {FE1 OECD & &[] DL K #35 /H I $2< ( Mutual Acceptance
of Data, MAD ) &7 [l A [N MERFERAE REE T ORFSF [B1 25 ST > sl BEA0eR 2.3-3 -

BEAh - B RS [FRRA R ORI B R EERIE M E TR EMHES 3 K
HA 128 K K 90 Kk Az M HIEAEREARYA OECD TG 412 f2 TG 413 % -OECD
HEMBN R E 2 2 FOEH SRS CRRYEZ 2 525#E) (The
Series on the Safety of Manufactured Nanomaterials ) > &; 2 H i & 1E 34 91 {iif -

5377 > OECD Hrt 2020 4 7 H 3R mo kB M RS HIFES 5L

4+ (Guidance Document ) » TAM A T IS REF1 4T H0E E MW FoK A FIE RS -
T 5308 F AT REACH SERDEFFHEL » 4y RIE
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7 2.3-3 OECD $HHRAKMELZ 2T RIF e RBIR S EAE R

Aok L RAATH HRSO AR kS
(B2 / RedhalEn
In Chemico Skin Sensitisation | 7§ 27 S 1455 | ADRA J57EMM 8% 1~ 32 1 T ZRGREHE
Test C B R/ e B i | 38 2 B el (L2 W)'E %% | ( Proficiency
No.442C 11 4 Wy K2 FE A | Substances ) » ELtt Propyl paraben 2 47
=) F&rH 110.1 {E1F & 180.2
Bovine Corneal Opacity and A RE R R R | B —fE AV B 2S (laserlight-based
Permeability Test Method for s opacitometer, LLBO ) F 7 & /& JH i
Test Identifying i) Chemicals M
No.437 Inducing Serious Eye Damage
and ii) Chemicals Not Requiring
Classification for Eye Irritation
or Serious Eye Damage
Tes | Vitro Skin Irritation: G A1 K7 5 - | KRR D772 439 $13% 2 epiCS it
No43g |Reconstructed Human HE TR A | IR OD (B T2 |
Epidermis Test Method fs >1 1B27/>0.8
Stably Transfected Human TR s B | rdy T 3 ORI A ¢
Androgen Receptor T BEHEERE | (1)H ABE#Y AR-Ecoscreen 7534
Test Transcriptional Activation Assay |{bzkEs @ F QBB AR CALUX J53%
No.458 | for Detection of Androgenic SR b B2 3 T e (3)BE[EHEEZ4 22Rv] / MMTV ARTA
Agonist and Antagonist Activity | %2 7 (EHEVENIE | 55
of Chemicals BrdEEME
Bacterial Reverse Mutation Test | 45 [B118 28 Sl [{B 156 24 B il ~ KGR ES 1
5 EIIRAHYE 2 CAS 455 -
Test (f) N-Ethyl-N-nitro-N-nitrosoguanidine
No.471 [CAS No. 4245-77-6] =
-Methyl-N-nitroN-nitrosoguanidine
[CAS No. 70-25-7]
Short Time Exposure In Vitro | JEFFREIRBRSAN | ORI AR E AT T SiES
Test Method for Identifying 1) HES R E |\ YE
Test Chemicals Inducing Serious Eye | 2RI gz BI85
No.491 Damage and ii) Chemicals Not | HJ{EE297/E B (2)
’ Requiring Classification for Eye | K25 43 28R B f
Irritation or Serious Eye e B EARIE IR
Damage GBI LEE
EULY
Acute Eye litation/Corrosion | 2 PERFLA UM | RIS ARG 73 8 A A0 20 L
Test / TEEhtE (BRE | R - ERRAIE CHR UGS EIREE
No.405 185 = B EE 15 E EARE MY IATA $5E5C
£ GD No.263 7
Test Transgenic Rodent Somatic and | FE#55 1 ¢ S B4/ J?f‘f: AEE 36 Fx%ﬂﬁ%ﬁ%ﬁﬁéﬁﬁ@%ﬁﬁﬂ@
No.dgg | Germ Cell Gene Mutation HE AP B A FEAN | 2t - FASE 39 Rty T it

Assays

RN Ze s
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HERdRsE 317 SEHVRoR YT E R KA MERIEHEEAEAES 30 [Guidance
Document on Aquatic and Sediment Toxicological Testing of Nanomaterials
(No.317)] » & N LOURRRVZORYTE R KA AN (RIEEDIREY)) ARl
i MEEHEE - EEER OECD MEFES [ M ath iR /KK e s
AEATTE - WEEH T EANERREETASOIERVEIR SR - AineE
FIER 4R - Bl At OECD BRI P B EHTE - EERTIeEsE
RAVAENENE - EhREN A EEMERE = Py ] B -

AERARSE 318 SRHVFORYIEAA R e Mol B B R RS
SENFIEH G SREE S5 | S [Guidance Document for the Testing of Dissolution
and Dispersion Stability of Nanomaterials and the Use of the Data for Further

Environmental Testing and Assessment Strategies (N0.318)] ° jthZ | = KWE A
PRI EURE E IR - DU S A I — D BRI R AL Y 7 02 -

54 OECD TEAEE3T REACH WIMBURERIES » URERA kI 2ok
AR SEVE RO &AM B B ARAE - I H SRR FralE st B bR 2wy
EHFEK - HAEONR AR CS AR E AR # R (identification) &%
SREMA ¢ BFESTAEIR (Cosmetics Regulation EC No 1223/2009 ) Kz #5%2E #7775
FEmm AR (BPR) °

OECD JIFAREERY 2021 4 6 g BimMEHE5 50 > BB 234

OECD PEf N AIEAIEEAS Y H hie#) (OECD Publications on Testing and

Assessment ) [ A\ GEZSRE M 28R RRY ( OECD Publications in the
Series on the Safety of Manufactured Nanomaterials ) » #I[jA%% 2.3-5 [z 2.3-6 °

B4 - OECD A 2021 4 3 H 17 HEAn " 2ERK(LEYE Gl A D80G
(eChemPortal ) v3.4 RfAS - 587 HAd B ELFE 28 = 57 Rkt BRI =E 75K -
eChemPortal 58 OECD Harmonized Template 2018 fﬁ{ﬁZfﬁﬁ (BERHE R
AT AN 745 & © eChemPortal HYF PR ARER ~ AROTIZALEYE &
il B8 VLS - ARREEEN - FHEN - BREGBTL - o
BT « R - SR ECURENET - WARE B LR
BHEEAREE MG Rt aRMAEER AR/ EE - 4
EviChem » ACToR - Chemlnfo ~ ECHA C&L Inventory % -

2-36
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SIS

HiH | w9k PR AATE HSOT 4T
£ 267 - WAEYARLGHIEE (Effects on Biotic Systems )
618 Test No. | Fish Cell Line Acute Toxicity - The FlEdiE S RTgill-W 41kE
249 RTgill-W1 cell line assay RE b
EASZY assay - Detection of Endocrine EASZY #gHl—(cf FE s 5E EL R BT
/17 Test No. | Active Substances, acting through H Tg (cyp19alb-GFP)RE A i 45
250 estrogen receptors, using transgenic W A2 R REE BN 73 &)
tg(cyp19alb:GFP) Zebrafish embrYos =
=467 BEE (Health Effects )
Test No. o ] . .
6/17 405 Acute Eye Irritation/Corrosion SR AR B ek b
Test No.
6/17 206 Skin Sensitisation R & 2
Test No. | In Vitro Skin Irritation: Reconstructed
6/17 = i - B NBRFGARR
439 Human Epidermis Test Method IR ERRIA, - ERE AR
Test No.
6/17 24C In Chemico Skin Sensitisation Rz & B s B
Performance-Based Test Guideline for . §
o . FRMEREATANETS 5 [— R heHE
Test No. | Stably Transfected Transactivation In Vitro | o o
617 455 Assays to Detect Estrogen Receptor MR B IS U RE R
. . Fuiey N U S
Agonists and Antagonists
Vitrigel-Eye Irritancy Test Method for " N o
Test No. | Identifying Chemicals Not Requiring AR ERR R E—A
o7 494 Classification and Labelling for Eye A T R BRI (R
o . bl e RTINE | Emwapes
Irritation or Serious Eye Damage
In vitro Phototoxicity - Reconstructed .
Test No. JOomEnY . MM - BRI AR ELE
6/17 Human Epidermis Phototoxicity test e
498 i
method
Guideline ) o L
6/22 No. 497 Defined Approaches on Skin Sensitisation | F7fSZBIIVER 74
0.
25« EMHEFRE (Other Test Guidelines )
Test No. . . .
6/17 509 Crop Field Trial TEYH s
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FH | GRIR HENIEFAS S 447 (Testing and Assessment )
Guidance Document for the Testing of Dissolution and Dispersion Stability of

2020 318 | Nanomaterials, and the Use of the Data for Further Environmental Testing and
Assessment

2020 317 Guidance Document on Aquatic and Sediment Toxicological Testing of
Nanomaterials

2018 209 Case Study on Grouping and Read-across for Nanomaterials Genotoxicity of
Nano-TiO,

2017 276 Report of the validation study supporting the development of the draft (new) TG

318 on dispersion behaviour of nanomaterials in different environmental media

7% 2.3-6 OECD BARAERAMBEZZMRIIBILRY (1/5)

e #i5#1% (REPORTS)
2020 £

97 | Developments in Delegations on the Safety of Manufactured Nanomaterials — Tour de Table

06 Moving Towards a Safe(r) Innovation Approach (SIA) for More Sustainable Nanomaterials and
Nano-enabled Products

o5 Advancing Adverse Outcome Pathway (AOP) Development for Nanomaterial Risk Assessment
and Categorisation/ PART3: Workshop Report and Recommendations

o4 Advancing Adverse Outcome Pathway (AOP) Development for Nanomaterial Risk Assessment
and Categorisation/ PART2: Case Study on Tissue Injury
Advancing Adverse Outcome Pathway (AOP) Development for Nanomaterial Risk Assessment

93 | and Categorisation/ PART1: Final Project Report and Recommendations with Methodology to
Prioritise Key Events (KEs) Relevant for Manufactured Nanomaterials

0 Ability of biopersistent/biodurable manufactured nanomaterials (MNs) to induce lysosomal
membrane permeabilization (LMP) as a prediction of their long-term toxic effects

2019 4

91 Guiding Principles for Measurements and Reporting for Nanomaterials: Physical Chemical
Parameters

90 Physical-Chemical Decision Framework to inform Decisions for Risk Assessment of
Manufactured Nanomaterials (see accompanying worksheets)

89 | Developments in Delegations on the Safety of Manufactured Nanomaterials - Tour de Table
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2018 4

88

Investigating the Different Types of Risk Assessments of Manufactured Nanomaterials

87

Developments in Delegations on the Safety of Manufactured Nanomaterials - Tour de Table

86

Assessment of Biodurability of Nanomaterials and the Surface Ligands

85

Evaluation of in vitro methods for human hazard assessment applied in the OECD Testing
Programme for the Safety of Manufactured Nanomaterials

TG
318

Dispersion Stability of Nanomaterials in Simulated Environmental Media - Spreadsheet to be
used in conjunction with TG 318 (Excel) Z KPR EREERE VB Ty o EEE M -

ZHIEAES [ T — IR - FEHUA R SRR E B R R B Y 1 B
EMERIER - #1585 M EE BV R R E R SRR R 7 T SRR D AUie i OR
iz o BUARRE ] © s SR P4 R AR i AR PPV E B N o Aok AT > Il
HEE —SHAEUR T AR RV E BRI - [RIRFFERLAE A [F K LR ER R T T S A -

TG
412

28 days (Subacute) Inhalation Toxicity Study goax4ikz A 55 @ 28 KIFSE °

EaTery CHEATES[ 412 (TG 412)) SEMERERBARAIFHE (28 X) & #@EK
NR R $ENEImAVHENE - 15 E SR AR RREEEEREEEEE - B 2017 T T
S DABESHIE AR B HESORAORIEVEE - BRZE/D 6 ST 5 S
FYIRVAHE R R 6 /NIF - FRE 28 K o) =fEEC=FEDL FOREZKSEAVHE LR S > b)
HEZE R (PR - RV/EL o) W (EEER) #2E4)) - BYmESHEZRE 5 X HEH
W RFFRE 7T K - SRHEBMEMZEETIE - ERUR RS S 2R HE
YimiVse 2 ALK E MR B EIRDRIE KN « %459 [E5E 28 n DA S A
R (ATEtE) 4 SCRERNEEE (BAL) - Alifi&dE (LB) » JEiT - & A 4iia s
DAR E M R AR PR ANAR SR B B2 5P A - DA st R e &Y B L2 HY -

TG
413

90 days (Subchronic) Inhalation Toxicity Study gofEpmk A S5 @ 90 KuF%E

EaTteny (ElEgtas1 413 (TG 413)) SAEEERE 90 X5 » BB AR ##EEER
VIt - IR E IR A BRI EEE - TS 2017 ST TR - DARESHIEA
FEFTHERIFORARIETRER - B RE/D 6 SfEMESEEYIR 10 SMEEESEIE 90
REVIFEIN RN LTS ©a) = =MD FRERHE LS M - b) @R (2
PESERD) - FI/EC o) HR (EEg) 22 - BEE BIERE 5 K HEET nitRE 7
K o HEMERIME MR TG » (B2 R AR A S 2 R e ME L2 E a2
AIRTRE & AR [FIRRE A SRR BRI 20 - iHFTASS SRAFE NS DU B E TRy
BigZ (MREMERRILER) - DURIREL » KESmWEES - SR E EEMAHSWEER - s2MEtE
5 A BEE LRSI B (AT ) 4H - BRISHEYE » SCREHE R (BAL ) fipfufifi &1if (LB )

2017 4

84

Consumer and Environmental Exposure to Manufactured Nanomaterials -Information Used to
Characterize Exposures: Analysis of a Survey

83

Silver Nanoparticles: Summary of the Dossier

82

Strategies, Techniques and Sampling Protocols for Determining the Concentrations of
Manufactured Nanomaterials in Air at the Workplace

81

Developments in Delegations on the safety of manufactured nanomaterials

80

Alternative testing strategies in risk assessment of manufactured nanomaterials: current state of
knowledge and research needs to advance their use
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e e (REPORTS)
2016 £

79 | Strategy for Using Metal Impurities as Carbon Nanotube Tracers

73 Developments on the Safety of Manufactured Nanomaterials Tour de Table from OECD
Delegations

77 | Gold Nanoparticle Occupational Exposure Assessment in A Pilot Scale Facility

76/ | Grouping and Read-Across for the Hazard Assessment of Manufactured Nanomaterials:

ADD | Participants List to the Expert Meeting

76 | Grouping and Read-Across for the Hazard Assessment of Manufactured Nanomaterials

75 Future Challenges Related to the Safety of Manufactured Nanomaterials: Report from the
Special Session

74 | Exposure Assessment of Nano-Silver (AgNP):Case Study

73 | Titanium Dioxide: Summary of the Dossier

72 | Toxicokinetics of Manufactured Nanomaterials: Report from the OECD Expert Meeting

71 | Silicon dioxide: summary of the dossier

70 | Single walled carbon nanotubes (SWCNTs): summary of the dossier

69 | Fullerenes (C60): summary of the dossier

68 | Multiwalled carbon nanotubes (MWCNT): summary of the dossier

67 | Developments in delegations on the safety of manufactured nanomaterials - Tour de table

66 | Categorisation of manufactured nanomaterials

65 Physical-chemical properties of nanomaterials: Evaluation of methods applied in the
OECD-WPMN testing programme

64 Approaches on nano grouping/ equivalence/ read-across concepts based on physical-chemical
properties (GERA-PC) for regulatory regimes

63 Physical-chemical parameters: measurements and methods relevant for the regulation of
nanomaterials

2015 &

Considerations for using dissolution as a function of surface chemistry to evaluate

62 | environmental behaviour of nanomaterials in risk assessments: Preliminary Case Study Using
Silver Nanoparticles

61 | Developments in delegations on the safety of manufactured nanomaterials - Tour de table

60 | Developments in delegations on the safety of manufactured nanomaterials - Tour de table

59 | Developments on the Safety of Manufactured Nanomaterials: 2013

58 Preliminary guidance notes on Nanomaterials: Interspecies variability factors in human health
risk assessment

57 Guidance Manual towards the Integration of Risk Assessment into Life Cycle Assessment of
Nano-Enabled Applications

56 Analysis of the Survey on Available Methods and Models for Assessing Exposure to

Manufactured Nanomaterials
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55 Harmonized Tiered Approach to Measure and Assess the Potential Exposure to Airborne
Emissions of Engineered Nano-Objects and their Agglomerates and Aggregates at Workplaces
Dossiers derived from the Testing Programme on Manufactured Nanomaterials available at:

44-54 | http://www.oecd.org/chemicalsafety/nanosafety/testing-programme-manufactured-nanomaterial
s.htm

43 | Genotoxicity of Manufactured Nanomaterials : Report of the OECD expert meeting

42 | Report of the questionnaire on regulatory regimes for manufactured nanomaterials 2010-2011

4l Report of the OECD expert meeting on the physical chemical properties of manufactured
nanomaterials and test guidelines + Addendum

40 Ecotoxicology and Environmental Fate of Manufactured Nanomaterials: Test Guidelines +
Addendum

39 | Workshop on Environmentally Sustainable Use of Manufactured Nanomaterials

13 Co-Operation on Risk Assessment: Prioritisation of Important Issues on Risk Assessment of
Manufactured Nanomaterials

17 Developments on the Safety of Manufactured Nanomaterials - Tour de Table - 10th Meeting of
the Working Party on Manufactured Nanomaterials

36 Guidance on Sample Preparation and Dosimetry for the Safety Testing of Manufactured
Nanomaterials

35 Inhalation Toxicity Testing: Expert Meeting on Potential Revisions to OECD Test Guidelines
and Guidance Document

34 Developments on the Safety of Manufactured Nanomaterials - Tour de Table - 9th Meeting of
the Working Party on Manufactured Nanomaterials

33 | Important Issues on Risk Assessment of Manufactured Nanomaterials

32 | National Activities on Life Cycle Assessment of Nanomaterials

31 | Information Gathering Schemes on Nanomaterials: Lessons Learned and Reported Information

30 | Regulated Nanomaterials: 2006-2009

29 Developments/Activities on the Safety of Manufactured Nanomaterials - Tour de Table - 8th
Meeting of the Working Party on Manufactured Nanomaterials - ENV/JM/MONO(2011)12

)% Compilation and Comparison of Guidelines Related to Exposure to Nanomaterials in
Laboratories - ENV/JM/MONO(2010)47

7 List of Manufactured Nanomaterials and List of Endpoints for Phase One of the Sponsorship
Programme for the Testing of Manufactured Nanomaterials: Revision

26 Developments/Activities on the Safety of Manufactured Nanomaterials, Tour de Table - 7th
Meeting of the Working Party on Manufactured Nanomaterials

95 Guidance Manual for the Testing of Manufactured Nanomaterials: OECD Sponsorship
Programme: First Revision

24 Preliminary Guidance Notes on Sample Preparation and Dosimetry for the Safety Testing of
Manufactured Nanomaterials

23 | Report of the Questionnaire on Regulatory Regimes for Manufactured Nanomaterials (2010)
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” OECD Programme on the Safety of Manufactured Nanomaterials 2009-2012 Operational Plans
of the Projects

21 Report of the Workshop on Risk Assessment of Manufactured Nanomaterials in a regulatory
context, September 2009, Washington D.C., USA

20 Developments/Activities on the Safety of Manufactured Nanomaterials: Tour de Table - 6th
Meeting of the Working Party on Manufactured Nanomaterials, October 2009

19 | Analysis of Information Gathering Initiatives on Manufactured Nanomaterials

18 | Manufactured Nanomaterials: Roadmap for Activities during 2009 and 2010

17 Developments in Delegations and other International Organisations on the Safety of
Manufactured Nanomaterials - Tour de Table

16 | Manufactured Nanomaterials: Work Programme 2009- 2012

15 Preliminary Review of OECD Test Guidelines for their Applicability to Manufactured
Nanomaterials

14 Guidance Manual for the Testing of Manufactured Nanomaterials: OECD's Sponsorship
Programme (This document has been updated)

13 Report of an OECD Workshop on Exposure Assessment and Exposure Mitigation:
Manufactured Nanomaterials

12 Comparison of Guidance on Selection of Skin Protective Equipment and Respirators for Use in
the Workplace: Manufactured Nanomaterials

1 Emission Assessment for Identification of Sources and Release of Airborne Manufactured
Nanomaterials in the Workplace: Compilation of Existing Guidance

10 Identification, Compilation and Analysis of Guidance Information for Exposure Measurement
and Exposure Mitigation: Manufactured Nanomaterials

9 EHS Research Strategies on Manufactured Nanomaterials: Compilation of Outputs

g Preliminary Analysis of Exposure Measurement and Exposure Mitigation in Occupational
Settings: Manufactured Nanomaterials

7 Developments/Activities on the Safety of Manufactured Nanomaterials - Tour de Table - 4th
Meeting of the Working Party on Manufactured Nanomaterials, June 2008

6 List of Manufactured Nanomaterials and List of Endpoints for Phase One of the OECD Testing
Programme

5 Developments/Activities on the Safety of Manufactured Nanomaterials: Tour de Table - 3Rsd
Meeting of the Working Party on Manufactured Nanomaterials, November 2007

4 Manufactured Nanomaterials: Programme of Work 2006-2008

3 Developments/Activities on the Safety of Manufactured Nanomaterials: Tour de table - 2nd
Meeting of the Working Party on Manufactured Nanomaterials, April 2007

) Developments/Activities on the Safety of Manufactured Nanomaterials: Tour de table - 1st
Meeting of the Working Party on Manufactured Nanomaterials, October 2006

! Report of the OECD Workshop on the Safety of Manufactured Nanomaterials: Building

Co-operation, Co-ordination and Communication, December 2005
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ISO/TS 12025:2021

Nanomaterials — Quantification of nano-object release from powders by generation of aerosols

ISO 19749:2021

2 |Nanotechnologies — Measurements of particle size and shape distributions by scanning electron
microscopy
ISO/TS 22292:2021

3 |Nanotechnologies — 3D image reconstruction of rod-supported nano-objects using transmission
electron microscopy
ISO/TR 22293:2021

4 | Evaluation of methods for assessing the release of nanomaterials from commercial,
nanomaterial-containing polymer composites
ISO/TS 21236-2:2021

5 |Nanotechnologies — Clay nanomaterials — Part 2: Specification of characteristics and
measurements for clay nanoplates used for gas-barrier film applications

6 ISO/TS 21346:2021
Nanotechnologies — Characterization of individualized cellulose nanofibril samples
ISO/TS 21356-1:2021

7 | Nanotechnologies — Structural characterization of graphene — Part 1: Graphene from powders
and dispersions

g ISO/TS 21633:2021
Label-free impedance technology to assess the toxicity of nanomaterials in vitro

9 ISO/TS 23034:2021
Nanotechnologies — Method to estimate cellular uptake of carbon nanomaterials using optical
ISO/TS 23362:2021

10 | Nanotechnologies — Nanostructured porous alumina as catalyst support for vehicle exhaust
emission control — Specification of characteristics and measurement methods
ISO/TS 23459:2021

11 | Nanotechnologies — Assessment of protein secondary structure during an interaction with
nanomaterials using ultraviolet circular dichroism
IEC/TR 63258:2021

12 | Nanotechnologies — A guideline for ellipsometry application to evaluate the thickness of
nanoscale films
ISO/TS 80004-6:2021

13 |NANOTECHNOLOGIES — VOCABULARY — PART 6: NANO-OBJECT
CHARACTERIZATION
ISO/TS 11308:2020

14 | Nanotechnologies — Characterization of carbon nanotube samples using thermogravimetric
analysis

5 ISO 17200:2020

Nanotechnology — Nanoparticles in powder form — Characteristics and measurements
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ISO/TS 19808:2020

16 |Nanotechnologies — Carbon nanotube suspensions — Specification of characteristics and
measurement methods
ISO/TS 21237:2020

17 | Nanotechnologies — Air filter media containing polymeric nanofibres — Specification of
characteristics and measurement methods
1SO 21363:2020

18 | Nanotechnologies — Measurements of particle size and shape distributions by transmission
electron microscopy
ISO/TS 21412:2020

19 | Nanotechnologies — Nano-object-assembled layers for electrochemical bio-sensing
applications — Specification of characteristics and measurement methods
ISO/TR 21624:2020

20 | Nanotechnologies — Considerations for in vitro studies of airborne nano-objects and their
aggregates and agglomerates (NOAA)
ISO/TS 21975:2020

21 | Nanotechnologies — Polymeric nanocomposite films for food packaging with barrier
properties — Specification of characteristics and measurement methods

2 ISO/TS 22082:2020
Nanotechnologies — Assessment of nanomaterial toxicity using dechorionated zebrafish embryo

’3 ISO/TS 80004-3:2020
Nanotechnologies — Vocabulary — Part 3: Carbon nano-objects

2 ISO/TS 80004-8:2020
Nanotechnologies — Vocabulary — Part 8: Nanomanufacturing processes
ISO/TS 10867:2019

25 | Nanotechnologies — Characterization of single-wall carbon nanotubes using near infrared
photoluminescence spectroscopy
ISO/TS 11251:2019

26 |Nanotechnologies — Characterization of volatile components in single-wall carbon nanotube
samples using evolved gas analysis/gas chromatograph-mass spectrometry
ISO/TR 19733:2019

27 |Nanotechnologies — Matrix of properties and measurement techniques for graphene and related
two-dimensional (2D) materials
ISO/TS 19807-1:2019

28 | Nanotechnologies — Magnetic nanomaterials — Part 1: Specification of characteristics and
measurements for magnetic nanosuspensions
ISO/TS 20660:2019

29 | Nanotechnologies — Antibacterial silver nanoparticles — Specification of characteristics and
measurement methods
I1SO 20814:2019

30

Nanotechnologies — Testing the photocatalytic activity of nanoparticles for NADH oxidation

2-45
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31

ISO/TS 21236-1:2019

Nanotechnologies — Clay nanomaterials — Part 1: Specification of characteristics and
measurement methods for layered clay nanomaterials

32

ISO/TS 21361:2019

Nanotechnologies — Method to quantify air concentrations of carbon black and amorphous silica
in the nanoparticle size range in a mixed dust manufacturing environment

33

ISO/TR 21386:2019

Nanotechnologies — Considerations for the measurement of nano-objects and their aggregates
and agglomerates (NOAA) in environmental matrices

34

ISO/TR 22019:2019
Nanotechnologies — Considerations for performing toxicokinetic studies with nanomaterials

35

ISO/TR 12885:2018
Nanotechnologies — Health and safety practices in occupational settings

36

ISO/TS 16195:2018
Nanotechnologies — Specification for developing representative test materials consisting of
nano-objects in dry powder form

37

ISO 19007:2018
Nanotechnologies — In vitro MTS assay for measuring the cytotoxic effect of nanoparticles

38

ISO/TR 20489:2018

Nanotechnologies — Sample preparation for the characterization of metal and metal-oxide
nano-objects in water samples

39

ISO/TS 21362:2018

Nanotechnologies — Analysis of nano-objects using asymmetrical-flow and centrifugal
field-flow fractionation

40

ISO/TS 10868:2017

Nanotechnologies — Characterization of single-wall carbon nanotubes using
ultraviolet-visible-near infrared (UV-vis-NIR) absorption spectroscopy

41

ISO/TS 11888:2017

Nanotechnologies — Characterization of multiwall carbon nanotubes — Mesoscopic shape
factors

42

ISO/TS 13278:2017

Nanotechnologies — Determination of elemental impurities in samples of carbon nanotubes
using inductively coupled plasma mass spectrometry

43

ISO/TR 18401:2017

Nanotechnologies — Plain language explanation of selected terms from the ISO/IEC 80004
series

44

ISO/TS 18827:2017

Nanotechnologies — Electron spin resonance (ESR) as a method for measuring reactive oxygen
species (ROS) generated by metal oxide nanomaterials

45

ISO/TR 19057:2017

Nanotechnologies — Use and application of acellular in vitro tests and methodologies to assess
nanomaterial biodurability




Sepe —

FoE FrEMHBEERER

& 2.3-7 BEMIFTAKYE 1SO 155 (4/6)

FORPIE 1SO 174

46

ISO/TS 19590:2017

Nanotechnologies — Size distribution and concentration of inorganic nanoparticles in aqueous
media via single particle inductively coupled plasma mass spectrometry

47

ISO/TR 19601:2017

Nanotechnologies — Aerosol generation for air exposure studies of nano-objects and their
aggregates and agglomerates (NOAA)

48

ISO/TS 20477:2017
Nanotechnologies — Standard terms and their definition for cellulose nanomaterial

49

ISO/TS 20787:2017

Nanotechnologies - Aquatic toxicity assessment of manufactured nanomaterials in saltwater lakes
using Artemia sp. Nauplii

50

IEC/TS 80004-9:2017
Nanotechnologies — Vocabulary — Part 9: Nano-enabled electrotechnical products and systems

ISO/TS 80004-11:2017

51 |Nanotechnologies — Vocabulary — Part 11: Nanolayer, nanocoating, nanofilm, and related
terms
ISO/TS 80004-13:2017

52 | Nanotechnologies — Vocabulary — Part 13: Graphene and related two-dimensional (2D)
materials
ISO/TR 16196:2016

53 | Nanotechnologies — Compilation and description of sample preparation and dosing methods for
engineered and manufactured nanomaterials

54 ISO/TR 18196:2016
Nanotechnologies — Measurement technique matrix for the characterization of nano-objects
ISO/TR 18637:2016

55 |Nanotechnologies — Overview of available frameworks for the development of occupational
exposure limits and bands for nano-objects and their aggregates and agglomerates (NOAAs)
ISO/TS 19006:2016

56 Nanotechnologies — 5-(and 6)-Chloromethyl-2°,7” Dichloro-dihydrofluorescein diacetate
(CM-H2DCF-DA) assay for evaluating nanoparticle-induced intracellular reactive oxygen
species (ROS) production in RAW 264.7 macrophage cell line
ISO/TS 19337:2016

57 |Nanotechnologies — Characteristics of working suspensions of nano-objects for in vitro assays to
evaluate inherent nano-object toxicity

58 ISO/TR 19716:2016
Nanotechnologies — Characterization of cellulose nanocrystals

59 ISO/TS 80004-12:2016
Nanotechnologies — Vocabulary — Part 12: Quantum phenomena in nanotechnology
ISO/TR 17302:2015

60 |Nanotechnologies — Framework for identifying vocabulary development for nanotechnology
applications in human healthcare
ISO/TS 17466:2015

61 |Use of UV-Vis absorption spectroscopy in the characterization of cadmium chalcogenide

colloidal quantum dots
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ISO/TS 18110:2015
62

Nanotechnologies — Vocabularies for science, technology and innovation indicators

63

ISO/TS 80004-1:2015
Nanotechnologies — Vocabulary — Part 1: Core terms

64

ISO/TS 80004-2:2015
Nanotechnologies — Vocabulary — Part 2: Nano-objects

65

ISO/TS 12901-2:2014
Nanotechnologies — Occupational risk management applied to engineered nanomaterials — Part
2: Use of the control banding approach

66

ISO/TR 14786:2014

Nanotechnologies — Considerations for the development of chemical nomenclature for selected
nano-objects

67

ISO/TR 16197:2014

Nanotechnologies — Compilation and description of toxicological screening methods for
manufactured nanomaterials

68

ISO/TS 16550:2014
Nanotechnologies — Determination of silver nanoparticles potency by release of muramic acid
from Staphylococcus aureus

69

ISO/TS 13830:2013

Nanotechnologies — Guidance on voluntary labelling for consumer products containing
manufactured nano-objects

70

ISO/TS 10797:2012

Nanotechnologies — Characterization of single-wall carbon nanotubes using transmission
electron microscopy

71

ISO/TR 10929:2012
Nanotechnologies — Characterization of multiwall carbon nanotube (MWCNT) samples

72

ISO/TR 11811:2012
Nanotechnologies — Guidance on methods for nano- and microtribology measurements

73

ISO/TS 11931:2012

Nanotechnologies — Nanoscale calcium carbonate in powder form — Characteristics and
measurement

74

ISO/TS 11937:2012

Nanotechnologies — Nanoscale titanium dioxide in powder form — Characteristics and
measurement

75

ISO/TS 12901-1:2012

Nanotechnologies — Occupational risk management applied to engineered nanomaterials — Part
1: Principles and approaches

76

ISO/TR 13014:2012

Nanotechnologies — Guidance on physico-chemical characterization of engineered nanoscale
materials for toxicologic assessment

77

ISO/TR 13014:2012/COR 1:2012

Nanotechnologies — Guidance on physico-chemical characterization of engineered nanoscale
materials for toxicologic assessment — Technical Corrigendum 1
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78

ISO/TR 13329:2012
Nanomaterials — Preparation of material safety data sheet (MSDS)

79

ISO/TS 14101:2012

Surface characterization of gold nanoparticles for nanomaterial specific toxicity screening: FT-IR
method

80

IEC/TS 62607-2-1:2012

Nanomanufacturing - key control characteristics for CNT film applications - Resistivity — Part
2-1:

IEC/TS 62622:2012

81 | Artificial gratings used in nanotechnology — Description and measurement of dimensional
quality parameters

%2 ISO/TS 80004-7:2011
Nanotechnologies — Vocabulary — Part 7: Diagnostics and therapeutics for healthcare
ISO/TS 10798:2011

83 | Nanotechnologies — Charaterization of single-wall carbon nanotubes using scanning electron
microscopy and energy dispersive X-ray spectrometry analysis

84 ISO/TS 12805:2011
Nanotechnologies — Materials specifications — Guidance on specifying nano-objects
ISO/TR 13121:2011

8 Nanotechnologies — Nanomaterial risk evaluation
ISO/TS 80004-4:2011

86 Nanotechnologies — Vocabulary — Part 4: Nanostructured materials

87 ISO/TS 80004-5:2011
Nanotechnologies — Vocabulary — Part 5: Nano/bio interface

88 ISO/TR 11360:2010
Nanotechnologies — Methodology for the classification and categorization of nanomaterials
ISO/TR 12802:2010

89 | Nanotechnologies — Model taxonomic framework for use in developing vocabularies — Core
concepts
ISO 10801:2010

90 | Nanotechnologies — Generation of metal nanoparticles for inhalation toxicity testing using the
evaporation/condensation method
ISO 10808:2010

91 |Nanotechnologies — Characterization of nanoparticles in inhalation exposure chambers for
inhalation toxicity testing
1SO 29701:2010

92 | Nanotechnologies — Endotoxin test on nanomaterial samples for in vitro systems — Limulus

amebocyte lysate (LAL) test
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| ISO/AWI TS 4958
Nanotechnologies — Liposomes terminology
ISO/AWI TS 4971

2 | Nanotechnologies — Performance evaluation of nanosuspensions containing clay nanoplates for
quorum quenching
ISO/WD TS 4988

3 |Nanotechnologies — Bioavailability assessment of manufactured nanomaterials in an aquatic
environment using Tetrahymena sp.
ISO/WD TS 5094

4 | Nanotechnologies — Assessment of peroxidase-like activity of metal and metal oxide
nanoparticles

5 ISO/WD TR 5387
Nanotechnologies: Lung burden measurement of nanomaterials for inhalation toxicity studies

6 ISO/WD TS 7833
Extraction method of nanomaterials from organs by the proteinase K digestion
ISO/CD TS 12901-1

7 | Nanotechnologies — Occupational risk management applied to engineered nanomaterials — Part
1: Principles and approaches
ISO/AWI TS 12901-2

8 | Nanotechnologies — Occupational risk management applied to engineered nanomaterials — Part
2: Use of the control banding approach

9 ISO/AWI TR 13329
Nanomaterials — Preparation of material safety data sheet (MSDS)
ISO/CD TS 19337

10 | Nanotechnologies — Characteristics of working suspensions of nano-objects for in vitro assays
to evaluate inherent nano-object toxicity
ISO/WD TS 19590

11 | Nanotechnologies — Size distribution and concentration of inorganic nanoparticles in aqueous
media via single particle inductively coupled plasma mass spectrometry
ISO/DTS 19807-2

12 |Nanotechnologies — Magnetic nanomaterials — Part 2: Part 2: Specification of characteristics
and measurement methods for nanostructured magnetic beads for nucleic acid extraction

13 ISO/AWI TS 20477
Nanotechnologies — Standard terms and their definition for cellulose nanomaterial
ISO/DTS 21357

14 | Nanotechnologies — Evaluation of the mean size of nano-objects in liquid dispersions by static
multiple light scattering (SMLS)
ISO/AWI 21362

15 | Nanotechnologies — Analysis of nano-objects using asymmetrical-flow and centrifugal
field-flow fractionation
ISO/AWI TS 22298

16 | Nanotechnologies — Silica nanomaterials — Specifications of characteristics and measurement
methods for nanostructured porous silica samples with ordered nanopore array
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ISO/DTR 22455

17 | Nanotechnologies - High throughput screening method for nanoparticles toxicity using 3D model
cells

18 ISO/PRF TS 23151
Nanotechnologies — Particle size distribution for cellulose nanocrystals
ISO/DTS 23302

19 | Nanotechnologies — Guidance on measurands for characterising nano-objects and materials that
contain them
ISO/AWI TS 23361

20 |Nanotechnologies — Crystallinity of cellulose nanomaterials by powder X-ray diffraction
(Ruland-Rietveld analysis)
ISO/WD TS 23366

21 |Nanotechnologies — Performance evaluation requirements for quantifying biomolecules using
fluorescent nanoparticles in immunohistochemistry
ISO/WD TS 23367

22 | Nanotechnologies — Performance characteristics of nanosensors for chemical and biomolecule
detection
ISO/DTR 23463

23 | Nanotechnologies — Characterization of carbon nanotube and carbon nanofiber aerosols in
relation to inhalation toxicity tests
ISO/DTS 23650

24 | Nanotechnologies — Evaluation of the antimicrobial performance of textiles containing
manufactured nanomaterials
ISO/WD TR 23652

25 |Nanotechnologies — Considerations for radiolabelling methods of nanomaterials for
performance evaluation
ISO/DTS 23690

26 |Nanotechnologies — Multiwall carbon nanotubes — Determination of amorphous carbon
content by thermogravimetric analysis
ISO/AWI TS 23878

27 |Nanotechnologies — Positron annihilation lifetime measurement for nanopore evaluation in
materials

98 ISO/WD TR 24672
Nanotechnologies — Guidance on the measurement of nanoparticle number concentration
IEC/CD 62565-3-1

29 |Nanomanufacturing — Material specifications — Part 3-1: Graphene — Blank detail
specification

30 ISO/AWI 80004-1
Nanotechnologies — Vocabulary — Part 1: Core terms and definitions
ISO/AWI TS 80004-13

31 |Nanotechnologies — Vocabulary — Part 13: Graphene and related two-dimensional (2D)

materials
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1 ISO/TS 80004-1 : Nanotechnologies — Vocabulary — Part 1: Core terms

2 ISO/TS 80004-2 : Nanotechnologies — Vocabulary — Part 2: Nano-objects

3 ISO/TS 80004-3 : Nanotechnologies — Vocabulary — Part 3: Carbon nano-objects

4 ISO/TS 80004-4 : Nanotechnologies — Vocabulary — Part 4: Nanostructured materials

5 ISO/TS 80004-5 : Nanotechnologies — Vocabulary — Part 5: Nano/bio interface

6 ISO/TS 80004-6 : Nanotechnologies — Vocabulary — Part 6: Nano-object characterization

7 ISO/TS 80004-7 : Nanotechnologies — Vocabulary — Part 7: Diagnostics and therapeutics for
healthcare

8 ISO/TS 80004-8 : Vocabulary — Part 8: Nanomanufacturing processes

9 ISO/TS 80004-9 : Nanotechnologies — Vocabulary — Part 9: Nano-enabled electrotechnical
products and systems

10 ISO/TS 80004-11 : Nanotechnologies — Vocabulary — Part 11: Nanolayer, nanocoating,
nanofilm, and related terms

1 ISO/TS 80004-12 : Nanotechnologies — Vocabulary — Part 12: Quantum phenomena in
nanotechnology

1 ISO/TS 80004-13 : Nanotechnologies — Vocabulary — Part 13: Graphene and related

two-dimensional (2D) materials
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(EFFRE) 245 ~ A HEENY) - &5 FHIMSERYEHEEY) - S IEEYT
TEHTHER T HAAURE AL s (=) JH&E (reduction ) » B/ DA s FHAVEN)
& (=) B ((Bfb) (refinement) » BIFEHE T AE( LR ZaA@Y)
AITEREIRGS - (& BRI R R DR BT E - B0E & RS A S
V) > AR ALEYIN SR o B RTEREE T BRI 2E B /Y T B
TETERGIER - B EREIYIME T 1I0ARE - B REACH JAZE B A Y i i
W ARBHEREE] » 12 3Rs JRANTE R EPI NG R E AV ERE - MEZERTE
SV ek o Rz AT CEYERTEIF (Doke and Dhawale, 2015 ) ©

» s R AR R BT A BIRR 34fR

(—) BONMEESEEE

REACH A% ~ BREEREAEYIRIE A (BPR) KPIE 77 ~ foREL
BEGES (CLP) TIREAHEEYIIEE (F g nysiagh?) 5% - I
JHRFE 3Rs JRATIEH - NI TR TRES 86 HIREY T A e i 2
B ER e E M AR RA DIIREN Y T AU S e 5 m] SEBUR AT B
A s ETEEEE (Strickland et al., 2016 ) »

IRV T AR R Ae ST AT 774 - S reghrst
Barp P EG 2 A EHATEILTTE » A REFET ISP
(Raunio, 2011 ) = 40771 S A& A TUE B4 SRR (QSAR) HY
FAEG 3 HE (grouping) » EREIRIEIRAHVAS NG EHR AT - ECHA
VYRR BRI RBE R - WIS FEYIT AR EE I
ECHA J% 2020 £ 6 H %A REACH JAR {5 IR URE ARV EL L)
( The use of alternatives to testing on animals for REACH ) » Rf#lizEE{EH
BNEDTERIENR - 45T 12,000 Z2HEFER T - 8 EEE TRV
FHER T2 RTBAT X208 (25.1% ) ~ BiEE e (7.7%) ~ sBiEfEs
7% (3.7%) k2 QSAR (2.6%) > H 2019 FAH#E® 2016 F#E - fZFE/Ea: /
R GE A ORI A0 3 1% ~ BEEHVIRERIRES / IRIERISMERSIN
4 15 1 R AR B 2R = 20 {5 DAL - (R H AiTE REACH JEMIZEK
T EREEEECHETTANIEN -
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C REERIREHEEYE R

EEER RE TS ARTAN BB Y E E HPH A% (The office of pollution
prevention and toxics, OPPT ) £ H fi fF i L fir 45 ] 1 o 2 3 4 GG 3 2
(Strategic Plan) - DIg$fEAE e (CHIEUTE - IR Bl s B E] S e B 4F
RIS ERIERERE - S E BOR SV @R SRR g h 2 [ A
b o SRESETEE AL F (IHET s 5742 (New approach methodologies,
NAMs ) 2 - NAMs E#EZ E 7% Fy ml e/ E FHENY) - 16 H el ERT MBS
FRE RS ARG ~ T30k ~ RESEEHE - FIa] AOPs ~ RS ATHIE R AL
777%(Integrated approaches to testing and assessment, IATA ) 57 i€ £ /5,7 defined
approaches, DA ) °

RigETE S 3 EEZEZG - (—) DUiBh TSCA AR HEY - Pk - 4%
JEERIFE S NAMs 5 () #17 NAMs RIS EAYA[{SHAME R B TSCA JATRH YR
e 5 (=) SYTRTIETTZ NAMs - NAMs BA a] ths e (& ey i: - &
BB S (EER V) BB SEIF? (prioritizing ) - & A HYHEE2 V) ERIRE
ALEYENE B RbRaEL ([ 3.1-1) > HERRET7 A R sE e -

HENERFENERAREZEEESEESR - DUCEEEAE T
ko U\iﬂi‘%ﬁﬂﬁb%ﬁﬁzﬁﬁ ;ﬂiﬁi%ﬁﬂﬁiﬁ/ﬁ &.r /@fﬁa ﬁ%“/ﬁﬁ/}m ’
FEHE ORI ZACE A T S AR RE R -

Evaluate
Scientific
Sotold Reliability Training and

/ Existing NAM and / Education >

Relevance

Identify, DECISION Build LIEZLL

Ready for
Ready for .
Develop, & L,I,L,.. el Confidence ¢
Integrate

// \
N pataorCase 7 ‘ with

Additional . Collaboration

e Studies to Stakeholders
Address (Public,
Private and

Information e — Government)

Need &
Decision
Context

B ¢ https://www.epa.gov/sites/production/files/2018-06/documents/epa_alt_strat_plan_6-20-18 clean_final.pdf
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FHIRE - EMEAEDESE A EREYIETIRNEES - {5 OECD RUF4E
fnse ~ BEZEPEAUNE  WESINER (in vitro) ~ BEREESE (in silico) ~ {EEETT
7% (in chemico) 55 - 534b » T " PEEREIF AR (CNS) ) (BB M HBIEDR
AR TABER o I SRR R ERERAIHIE (GHS ) » R0 B4R ANt 42 E AT A
EREATTE - MERR EEAAESEUE BB b mERE R b8 SR - 55
Hh > 1EERSE REACH JEF R INE A [ 7 2ok oA SRV BN YANE - WA CRT
HyE HEEN VIR R AR SR B (R Y T- B 1T - Bk T 2 T S\ E s = A
2f# 7574 (adaptations ) °
— ~ BRI EEMPFE &2 (data sharing and joint submission )

P A M EM LB GRS VAL B B YR E B &R - ST
RS o SR AT LAA ECHA $25CFH5S © ECHA &b &2 HAHR B
& - IEYME REACH E i fREINVEE 15 RS - & EZYErastE FED
FESZTHYIE - AlEEIIL 208 s E It RS - IR e
N 200 #EL SR E R RO EREHEYERGE - WER A
el -

= - A

BX5E REACH AL ERRaT SO nYF M J502% - n] DU R (AR AR AR s U5 %
I HIERERTUTE » BROAEDNEAE A BEENE BRSNS - SHETT
AR RIREM B S AR BEE A (I3 QSAR ~ A2 X 20 K45 & SRk Y
so 15 - BGETRETEON H AR E I REAV M E Korgan - EAlAfE HEVEUB MHFEE
T SEN BT HIEA G BETERE - REACH JEMIFT R R 5 Ro g nI T THYFR 7 0AE0
BRI - BRNFIERE ITASS » B8k AN AlFE HEdEE ek D 3c 1 H -

(—) HERERAEEE - BFEES AN EHEEE -

() FEHIESIRMEE T -

(=) EHEE4EHEEMERFmEHEZK -

(V4) #eshalE ik -

(11) VESTENIZN S -
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RE TR MIHE RS2 IR DAY (Bl s ) e & E
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e B E AR B e AU ALy R R BOR R BRI - NS - NIt
gz REsshERehs e TERe/NAEVEL & HHIR 8775 (EU B.48/OECD
TG 438) M4-mpE a2 EEHER 7% (EU B.A47/OECD TG 437)
(Haque and Ward, 2018 ) -

ARV il LERELE A ~ 80) (RIUEE) BB E KB R
R MR R E A P AHREAE (specifically-developed immortal cell lines ) > 4
BB A H e e Hse b RrerfF NAF1bal
HEiR T LUET T o0 BA RERE ST - RESMIEAGE4AE (embryonic stem
cells ) BHA 2 TjaEER4HAE (pluripotent stem cells ) JRA] o3{b fyas B R 52
PEAAEAEAY > DU AV B E A [FISRSR F Y ETEIE R - srdiRtiE R H Al
TSP E T BN« DAAG S MEE IR R R R AR (R Ry B (5 A e

BHElE -
(Z) BRSEEESE (Insilico)

ERSTHAIEEEEEE (In silico toxicology ) /&8 DABERREETE AT THY
FEUTHDTE > BISEATTUARAENEY » BE&5s - oiEdE -
EETEE ~ BRI R R TFIENS - PRk ERSESE EAR
gEy e E > u DU T EEY) e B REE A BRSNS E AN R IE

(Raies and Bajic, 2016 ) < 32 2077 A B2 (F I 17 48 A% K JE FH 1> S B ER R IETH
HIEFFREAEIER SRR ENRANER (BEEEATTRAER) -
THRA A RE T M AR T B B RIT rTHUS - W BAEREESORR ERERZ s
{#F (Haque and Ward, 2018 ) - -3l SBEH FEUHIRIAY o] DU R [ 757415
F| o N&SHEESR (structural alerts ) ~ EE45#EEER (R (QSAR) ~ %X

2208 (read across ) Z -
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SF
TEEITHEEE b o SIS (weight of evidence, WOE ) f2FACH]
BT (ORI RSB AU SRV B/ B8R (Rovida etal., 2015) <
S | (ESEEEIE AT = - R R R - (8 |
RITE SHURBLETITE « BRIt - (57 2 Fi2K 2 DL LA Re ORISR
SEE R TSRS B A (B BRI B 5 RIFI
BEATEATHURERS R - QSAR BUEIEZA LB —/\Hi53) WOE -
SRR AT AR FORBUPITE - 2 B4 &1 T WOE 2 HERI -
L TS TR T A LR - SRR U L
BB -
(PU) B ERLARER(E 7755 (IATA)

OECD 7£ 2020 E52 BRI N2 1 B G AUME R 77 2 M BLfE 5 [/
THRBASC R (TATA) » SCHRETE TATA HYAERS I A EIR ERTER 73 (77470
RlT) MBHEEE - AHEEMERFE - RE DN R E TS ISR
W o BT T AR DR SRR DL R AE B A F o i R AVESR - OECD Hh
AT SR N E A TR S o DACEREXEHUE 2R TE 5] -
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BEBRRRSENENSRIEIEEMNIEZK (1/2)

B 2 SRERAX L

Tm B TEZR

- G A EgmR prv—
TH#(EEA (REACH) | > 10 /4 » 3584 LUF | > 100 /4 > 1000 Wg/4F » FELL TS

YEHL (EC) 5 1907/2006
% (EC, 2006)

B - RIANETT -

AR RE S LKA R
M B AR
KA BT BEZF M )
FREEEYE -

- H] DUETT Y R
IKAEFEVERTE » — i
ERELiENT
REPRAEFEIE -

CERET IR
BIA A B KA
EVIRE—P 8 -

- EHREL 2R ER
BH 75 22— 20 i oe ¥
TKEAYIRIRE  HilEE
it NERE SR ET R
FiEE - EE A
BEEIUAMEEZ S
MEREASAYEE R -

T IR -

- OB A BRSO
5t (FELS) (OECD TG
210)

- fE PR RGO B FE O
Az e B i 1A 3 14 Rt

(OECD TG 212) -

SRR HEAT
BRI E
I -
({50 log Ko < 3)
AL A T 14
{85 -

- BT BRI
BRI -

febEsER AR (EC)
55 1223/2009 5%
(EC, 2009b )

A IE FHECH R G AIEEEE G Y 2006 £ 12 A 18 HAEAAARIR M ~ 77 - %
FERIZERERYEE 1907/2006 SEML (EC) - ACH fE ALl in (F FHEVPVE ATRES [#E

BRI - BON L E

e DS R IRy r a2

BV ORE E on B 2K -
TEIEPIEER (EU) 26
283/2013 5% (EU, 2013a)

TEEYE
REE EEG OECD TG 203
(g ) o

EMEYYE | A A R

PE Bz (FELS) FEMEMIEL
(OECD TG 210)

- Al AE R B R R OK
o HEZWE KR
JE > HIIATRERR B Ay
(& A A -

SEIEPVE DL TR T
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- log Ko > 3 BELAETS:
AL B T
e EET B A EME
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BT -

TEY) Ol s 2ok -
EEEER (EU) 284/2013
% (EU, 2013b)

CEEEANEEYE
B R E Y R E M
FMERS - A A
#  BI{EAE, OECD TG
203 (MTfEf) -

EEEARIEEYE
SRR EE R > AR
LEE e sy

W

(EU) 528/2012 %&ERHE
VAR (B, 2012a) #5
B3R #5ES (ECHA, 2013
) {E1E AT BE R IR
T o SR {EE
B/ 4H B R B
EE T IR - A
A B T TOE

TEEYVE LB

SRRV R

CEREEMAEENE
BIgiy > ERRARA(E S
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A DUHETT A R
REVKAEFERZE > Al
IERRETT -

EMEYE - U e/

17 B R THEA FE R I 2

SERMITINEdE S Fla

HKERBENERAE

AR -

- HERR AT
RHEIF ST - —TEEL
Wi IEAER » OECD TG
210 ~ 212 ~ 215 ECfaE
T A A EAE SR -

TEEYTE LR
R ITEM B BREE -
FELAT S ST » ATRESERR
HEITERIEE -
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BEBRRRSENENSRIEEEMNREZK (2/2)

FF A =E - EVER
1~ RO - A0E R
TR (BB ZEED) -
55 [BEY 1 CVMP/ VICH
/ 790/ 03-FINAL ; B -~
HERIEMN (EMEA, 2004 )
(EFERS VICH GL 38)

-OECD TG 203 -

(PEC/PNEC) > 1 » HiE,
T OECD TG 210-fa 5
HAA: dp P EHIE o

BT S BRLCE
R K e A B SRR
B 282 7 2, B P e | R R 11§ 75732 B log Koy
HIEH Tk (CE—TBER) | A 9B - K 4 fF FI BT 28 | B G- EmmiGR | > 4 HA M EY)

MEEE > ARET
OECD TG 305 °

N IR GEY) e a2 fi 188
(F—FEE) BF %
LI 755 ~ A E
FeFF AN © AN FLZ AR
HEITHIE (B FEE)
5 [EES © CHMP/ SWP/
4447/0 (EMA, 2006 ££)

SETPEES ¢ Tier A AR
5k OECD TG 210 —f
SRR s BRI -

FIEEL 0 B SHUAR
A GaniER(E S AR
YIS E
EAERE -

B RER IR AR (EC)

429/2008 5% (EC, 2008a)
F1 (EFSA, 2008 ) & hE
TEVIIEREE: (F—PFEEL)
NI 2 A5 A BE S R
PR E (AR R
Y PEC)° NN AIHE
fIge (E=REED)

Ila #f : OECD TG 203

IIb #f : OECD TG 210

CLP JA#{(EC)1272/2008
EC (2008b)

FEBRER » KAEIRIG Y
RO ARG EE
et (Bt 1) =%
(e 1-3) BENHE
) (BRER > 2008 £F) -
R H e HHTe 15
MBS IS G etKAe
B A B BR S
EHE R ORI
YrERaNE ) AR B (Y
PR -
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A REFFEL SRR ZE o] LI B 78 N B B AARIR T RrE(RER
e 5 & SR P AV E R B R HA R R N AR B2 o i 40 ]
WAL LEYTE RN - BEEERL T 1 (0AEE - £ 2003 F58R T MBSy
BURAR R EERR AR (GHS) > H# T s M DU Ny SR s EE
7 DE B FEIEEE (50% lethal concentration, LCso) HIET{F % &0 E 2 T
Wemh AR AEN ) T HARRRERSN ) FEEM AN EE
2 BRI (UN, 2001) - fRAEFE 3.1-2 IVARE MR - (LB A RRE MR
WERER T YK T 2 A FEREE | - BT RR e E  HAR
A o WA EIR A S I EREEIYIR K E ~ KAV SENUKAE S Y)Y
R UM R RS 3 T s M B e U505 R PR B AR RE

HMHEER -

*& 3.1-2 KRBEZEBCENERE (BF11)

Category: Acute I Acute toxicity
96 hr LCs, (for fish) =1 mg/L and/or
48 hr ECs (for crustacea) =1 mg/L and/or

72 or 96 hr ErCs, (for algae or other aquatic plants) =1 mg/L.

Acute [ may be subdivided for some regulatory systems to include a lower band at L(E)Cs,=0.1 mg/L.

Category: Acute I
96 hr LCs, (for fish) >1 - =10 mg/L and/or
48 hr ECs (for crustacea) >1 - =10 mg/L and/or
72 or 96 hr ErCs (for algae or other aquatic plants) >1 - =10 mg/L.

Category: Acute 111
96 hr LCs, (for fish) >10- =100 mg/L and/or
48 hr ECs (for crustacea) >10- =100 mg/L and/or
72 or 96 hr ErCs, (for algae or other aquatic plants) >10- =100 mg/L.

Some regulatory systems may extend this range beyond an L(E)Cs, of 100 mg/L through the introduction of

another class.

i ERGEREESHEIEZ Lo 2RI - D HETAEWE 2 KEHEME (UN, 2001) -
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(—) K (BlERE) ARANHEE

SRR KBRS PR Y A EE - RUKEEERBRESARFERE
{EEPEM/KEIR T - R — B (ZKOREmE Ry 72 596 /NI ) »
ZESTE/CRIVREELAFEE R ~ HITERIGET » WAlFHERS
ERAERE (50% effective concentration, ECsy ) BV REHZZ 230 EEE (no
observed effect concentration, NOEC ) # DL s sl L2/ /K% 2 55
P -

() KETHEMEEER

IKEAE R FRRAENY) - B KR AERARHEREBIVHES - UETH
MEE R T o AR R K E B MY - BRI A Rk K E R e
AARFEPREACE T - R — B (KEIEE & 48 /NI ) » BlIZ 26
UK REATETHIAEEIET » REFEEERE (ECs) 5
fEs BORIE (NOEC) » DIsHhalEya K& 2 H M -

(=) fEEEsE

s EA R R M A K AR AR RSO BB B - kK
fERHRAERYE T  BIEEETHEISHIET » WK LCs » B
SHEPE O Z 551 (Raies & Bajic, 2016 ) - 2RI fH M Ml
e 3Rs JRANAYIEH - R - AR RER IR E f s
MBS o REEERYITERY ST B IRAIRE RIS fitRG - AL
D AR Ry 492 (OECD, 2013 ) -

PRI H AR E T BE A (L ERE R BU B S E R Bk = AL REAH R Y
BEEN > AR ST S S E AR T A TR AR AR - A
EREIE BB AR E T AR RR S ELEE 2 B S UEAH - RFRE AR 21k
SN RERIEE - A X 20 MEAERT ST RS any I L
MBIV RITE T EERER - HARLAA ZHIVE UIEITER

BIRHEAERREN - R EaEiEEERE - fMERL > DURGREEE TR
SEE EHY R S HIEARES - #ORE A R i B LS R AT E
AR R -
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NeaFEE - AERNEESE Y SRR A ARG S Fis
R - T RSN - B R BN R s HRB B 5 - NILIE
SR EARREE (O AR RS R e S EHT msa st - AR
WM i B E TR MRV B OIS E - UN R Bt ~ iRy
o5 B R A E TR AER DA -

» SRR R D A R S B R P R N RS R L

"ECHE2EERE - BONE U7 AR T (ECVAM) fERAEFMEMA
PraftEEE - DU TREATREEUE ((BfE) HURSTHIE A U2 ol
X (2014) > B2 T —BONE 7R T oM — A Y
K BE MBS (B(L) B FHLUIEURA B s Y & TR R s
2 RS e BB AL AR B AVEUERER RS ~ R e YR SR PR AR IS
EIEE YT LA -

FEINTHRTENME - B S ERE - BONEU7ARS T e
sSEBTN B SEA R 7A - AT B RS Ee KA DU A
ETRMERHEREL I RERC B R EYIER - R T ZREEHAY > 1E
EEAELNT 3 @R HAE -

o TRl EHAR 1 2 FE/K A SR RO D IR REK -
o SRl EE 2« FEAEYTE TR (UR R D SR RR K -
o RS EAR 3 ¢ BE RS E (BME) ARy ot -

312~ [ 3.1-3 Fpigst Rttt T s ) B AP A - AR T8 R
% - ERFENRBR T EE AR TR o RIS A T
BN SPHERIELTTE TR A E AR -
(—) SEHSEE | KA BB A ROR ) STk
BRI R KBTI S0 - (655 | 4638 3 4 » 4271
FRRa 3B (OECD TG 236) LURMIE /7% (OECD GD 126) Ky
VERUBRT RIS, AR SRR AR M A BRAT AT AR § T 3 4R S

i BB R E TN Sk S SR s AR PR R FE56 5
FZIRIERT AOP -



ot ashrE CHUnsa R s st B (UNSE I SRa T

EURL ECVAM f& % 4K, ~ &7V Bk @b &K E MR 04 ) R H sk o) R

B AR 248 AT ®

Reg BAEL: R BAR2 Reg BAR3 -
Ae 7Kk SRR KRR D & 1D ERRBARERD & RV B BRAC I ¢ & B
Mo E R B E R
Fk Sba B bk RS ey 18 A FREEDH BV RN AN E MM || 45 2 OECD TG 203 & # & # 1 Rk
o BRI A SMAA SRR T e T AT o kD EBER - BRI A
fiE o RSN IRERFR - ARG MR AR AE ) B3R 44 8
SR R 0 18

1% 3t & %0 A5 B4 % (OECD TG 236)

1F 2 &0 & F 1 00 3%

o EAMKE - HEXMH - TAHE
& 43

74 % 3ft 46 BCF ¢ QSAR #£ #!
oiidh B RIHHEATH F

#4537 K MR OECD TG 212 & %4 As Bs
s £ B2 6P 5 B 5 £ 0 4 0 1 3R
o P ERMIRARRA KRR

4% it B 4 % 7% (OECD GD 126) 1f
B SRS HMRRER
o fldo Sy AR~ R

J& i AOP#% &
o SRR

OECD & AT ## Sh 4% 3t 1 3Rk 45 by 69 5

3

o M A kRN (S9.74 AR AF 69 AT
4a )

o BRI EEBER

TE XD 2 SR H MR T

REE

s RMREMOTRBARY ®

o A Ao B M-I M
14

o AN FIZH MM

B 3.1-2 ECVAM 8K  BERKIEIL (BL) RIFKESIESHER

ER BRI REVRES

#] £ OECD TG 30549 OECD45 5] X

#

s ALK EKREN KM
#

WD A BRI P x4
o ARF R A B RE ]8R F K
I 4809 7T AEHE

EURL ECVAM Strategy —

Indicative timelines

Strategic Aim 1:
Replacement and reduction of
fish for aquatic toxicity testing

Strategic Aim 2:
Replacement and reduction of
fish for bioaccumulation testing

Strategic Aim 3:
Reduction and refinement of
current fish tests

Promotion of OECD TG 236 for acute
fish toxicity testing

Development of OECD test guideline
In vitro fish hepatic metabolism

Revision of OECD TG 203 Fish Acute
Toxicity

Promotion of the threshold
approach (OECD GD 126) for acute
fish test toxicity testing

Explore the use of toxicokinetic
models to predict bioaccumulation

Update to state-of-the art or
deletion of OECD TG 212

Explore possibilities in supporting
the waiving of chronic fish toxicity
tests

Improvement of QSAR models for
BCF prediction

Development of an OECD guidance
document on OECD TG 305

Fish cell line-based assays
possible validation for acute fish
toxicity testing

< > 5 years <3-5 years <1—a years <

Applying the AOP concept

Reduction of control animals in fish
tests

3.1-3 ECVAM ZFKIREFRER - BRI BAISEEEE MBI
BB EHEROIHER
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1. BRaT kst (R e By T 1T

FRIH R R SR e Ry AT M Ry K A st adlle 2 BB AU
% e B RAE I E R R T AR SRS TR - HEE
FER S8 NSRRI E AR SRS IRIE - AT Cefic &2
e B EE N R HEtE (CEFIC-LRI; ECO8 - CEllSens project;
http://www.cefic-Iri.org/projects ) » {5 FMT fitd fa SRANAEME (RTG ill-W1 )
AT AR B AR Bl - Tanneberger 5 7Y 2013 4 > (IR
RepBilst 35 MATRLE - iR A O o AR R A T
BUasErHE - (B2 - SRR AR M ~ TROATRE TN A #
B AR -

2. EEREAIES fitiaE s s e e e R

ECVAM TEEAETE RS « FIERIAR AR SRR - 5L 2014 43
A BB ARG AERI R SRS - OECD Basgtt7eiin - B fUithe
el ERE N ERE LR A BRI e B -
JHLL 144 FEALEYVEHHE P - AT B (255 24
£ 120 /R - EEYIERBPERE f) BT EEEEGE (96 /N) Z
FAREEIHERNE (r=0.9) I HEFTEEIE » BE(LE kS
Iz AL ~ SRR R R - Bl - TSR B8R an - 1H
VICReE R ~ ARETIRISES, o [N ECVAM ZE5T % AR fa s s M
Smp e (B B RS MR U E (B - AR L AR BRI
ERIFES [ -

3. AHRET AR T R E

#2010 546 - ©FA OECD $52& 74 ( guidance document, GD )
126 2 TRATAEE FHRRME AT SRS B MEsBR i fa 551 (Short
guidance on the use of the threshold approach for acute fish toxicity
testing) ; (OECD, 2010) ®Ifii#HEH] - i s 2 > flHEMEERERE
T /K FEBCREE T AT R B LCso/ECso {H 2 BE— S (F{EREE)

THEATHY  MEAERR R TIaA SRR > HITTAS LS © AU
IR 3 FEYIRE P REINT Y E s e O B A A R

3—-13



BotB2amErg ONEUe iR R R R R (OB A S E T

FE RS ESE TS RIS R S B A M B, (OECD TG
203) B9t - ECVAM 7EBLESRHME - FIERIG ARIA R nREE 1
2014 SEETTA BB EEHA AT RIATHERE -

- BT M RIS BIR E 0t T RE M

SN TEAE IS B S B BE A T3 » T £ T
BB ARG HHES Bl 2 &% - H P a a0 R IMEE
(interspecies extrapolations ) - =t M - 1% M f (% ( acute to-chronic
relationships ) 2 55 #E B VJBE{E ( threshold of toxicological concern
approach ) » 1R EEEE & RFAFALE ] 57k

(Z) RESEAR 2 - RV Efstled U R SRR K

BERARELEY) BRI Ay S - 2565 | 22 3 F/] - R

PP (a8 d 1z OECD HIEifE5 1 5 1f 3 4E 2 5 £ - SREI{EHTFYE)
TR MG A ERMEN T - Wik B QSAR ¥ VIR %I
( Bioconcentration factor, BCF ) HYFEH] o

1. FIFEE A R &R

HR e fUHE VAT E RN S - (LU &5EY)
B A B SRR R B B SRRV BER - SRS BT E TR -

ZEYE I A N R E N RS S NTENZEY) (Flanfk)
A& BRI S EAE R A E0ERE (Internal concentration ) - &5 M
/DY YRR K -

- EYTETREMEAT QSAR FHE

—MAEPTETENEAY QSAR R LA log Kow AR - 2CHEMG(BER
YYERY BT ETENE - 2 E AR RS IR ~ o3 AT ~ U R
HEAM ( Absorption, Distribution, Metabolism, and Excretion, ADME ) HY
AR (E A LR A S MRYE - LT HIRH e AT 20T QSAR
R IR RIFEANSE - i B ARV L E T RA T - B
DIABER G5 Ry Ry U7 ZORTEHN G A= P8 LAY QSAR =t Ay
>5[ EPA Episuite #f& BCF/BAF ™ 220 —47 -
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3. 3%J¢ OECD fTh (e MlETE 5|

OECD JHI3%#5 5|5 % B 5 33 B T{E41 (Working Group of
National Coordinators for the OECD Test Guideline Program, WNT )t £
B 7Y 2% B ¥ OECD TG #&4hfa i X8 (In vitro Fish Hepatic
Metabolism) HYIH H - #%IH H HAVEFEAE L5 & SO FHRsZEHUR (S9
fraction ) B/ S OrFHYHLES A TN REAG S 1 7% - DA ERR S U
GRS S RIRE 774 T/ OECD 755 (OECD TG
319A J2 OECD TG 319B) -

(=) RESHEEES  RERBEE (Bb) TRy EEER

IR AR BB B & RIHY e R - 1£5 | 422 3 SE[HE5] OECD
TG 203 iy sz B > A OECD TG 212 ( LURHGAION s 1Y
i EURRRE A M) T RO R la i SR e HER - LURAE OECD TG
305 (AWEfENE) FflE OECD A5 (130 » i BRD solEtBa ey
HIEY) -

1. EgETREEE R

T s (OECD TG 203) /2 H AT REN ZHILITE T Fof
BEHHE 2 — - ARIRECAMAR S - R A KB
B o £ 2014 ££ 9 H > OECD 4k EEAmREAVHIEUTE - Hrp g
MR ERER 7 SRV E 6 & WERMH A EREERE
B R T E AR R R o AERE R TR~ P ~ R
ORI - T N ERRE

2. fEETEMPR SIERE G- TN 55 B P ey A S35 1 sl

OECD & 5 Mk A sl fE 28 ( OECD Fish Toxicity Testing

Framework ) 72 5 il [ £S5 AE s - O o 8 R S P B Y e R 25 1 ol

(OECD TG 212) > IEMER LN RIS YIEF TS &£ - 11 H.
Bt = B RN - EEONE REACH JARE ! FdE IR HE-UN s BT UL
P Eer R BB Mt B T e ] R @ ME f g MY IS 7% - fR9E OECD
TG 212 FFRAEZFEINBHIRHY - FELEUN s B o8 2RI ATEAE &



BotB2amErg ONEUe iR R R R R (OB A S E T

REREN BRI B U Z AisS 1585 - ARG PR Fe 2RI M &)
FIBERE > &2 E e IR SE & Z Asbasam & - G40 © 3L Y
RERRFERF(E1R 48 /NEFE ARG R - FE RV B Ry 8 KZE 10
KB AN EPIBERIF N REERTSELT - N OECD TG
212 RSB R AR AT T2 T BPR -

3. B SR AV IR B

OECD Wy NEUREIEH > EEHANRFE T EE0HE
[EJis B A ERIAHAARIZERIAH - B HATasRn = - L5852
WV - FR4E 2013 4255 25 @Y WNT @rigch OECD Sypyir st
2 (International Council on Animal Protection in OECD Programmes,
ICAPO) FrésfEfystam » JRC FI ICAPO EL[A] OECD 2351 LA[E]
JEE S SR B it o el 22 I BRI 1 5 Y Z TR H PR 2 -
Vg~ et R HAERTTA
s EER R AR P H A —IHEYE R - Y ERERE
RRENIR S > A RE EIHENEAYER (Douglas etal., 1986) » {£ AT B M
s E T B OR S F SRS (OECD) AT A irYEs 203 SRHIEE
5[ > fE5| T ESERMER I A ESHNER L TiREERFHAESE
-
s EEtEh > BRAEDTAES © ARG EEEE (Fish Embryo
Acute Toxicity, FET) ~ QSAR ~ XX 2 ~ fadlifgihin & > UGS -

(—) RS EHE R

S E B AERIE LEAR A S > K& OECD TG 236
(2013 ) - HMET A S EMEE (L2 am B SUSHRRE IR S M BBt a1 -
RPZABINIR IR R B O HIE BB S T 96 /NI » A 24 /IR > RSB
HYSE L REHER LCso {E (OECD, 2013 ) - HATEREE FUHIt G S 3 Mt
SERE A AR E R SRR - LEA BRI - SSEERR
FRIBONE (7 A O ERP 2 St S stEs - mEONME
BRE L ARRRFAAGE M EEHE A (IATA) TR -



F=E HABPE LS B O

(Z) FIHCHAER

H AT ERE I B NI U7 AR S U S B R R B B AIRH
M HEASEAREN RN SRR NIE ACSEEE RS
R LY E YR HI R R AL R SERVERE. - B SRR PR AE F1n o Bg
TKEVEEME - TEIFEEEAEL4HAR (1SO) BB a b HAT Rt I AR08
57 -

HRTE &R B AEIIEPR - I BB & S R S s A - 2t
HHEMENEINS - AT R EE A © - A K53t
V) £ ST KRR AL WS ESRRG A B IE R A S AR TR
AT B B A B (G BE TR S IIRE - ZELIZK > SRR ER
gk 1] UF Ry K Al av B (U574 -

(=) ERGEHEIERAEIN 2T

RGBT 1375, b - TR - BUREPELS -
B/ R (Regulatory applications ) FISEVIBEE: - ECHA (It ST
FI AT 2 {5/ QSAR A5 XS IATHM AR AP & MR - &
I » TR IR BT o AL A L - RSB SRRE
IS 4 AE B FR 4 T S R

(') BE{E 574 (threshold approach )

KEFHEWHFRZFER=IEYE > B8 0 A8 EENRASEEY) -
I BURIHY LCso / ECso {EARETIE EMEREEAL - 28 AEEE N g
B REIVHEYE - MEER S0V % o sEREE
(AR A S E R S S8 E - IS H Hutchinson % A
HRTERNEEYIHY T FE / (% (threshold/step-down ) ; J572% » HHEREE
Biatsisl, (JRC) #E—HFHE - WA HEAMEEYE E -

(1) PR Ee MR e Z S

By 15 K 2 3 I B9 T £ 48 % E HE E ( Predicted No  Effect
Concentration, PNEC ) + {54 A 224 (B SEBRIES - /B 2L S 10
BRATERIFE R ~ BURUE ~ (RIS IEHEET - BRSO E Y



BotB2amErg ONEUe iR R R R R (OB A S E T

{EAERENE > DUR ARG S B B — e B B M S AR - (A3 (10 ~ 100
5 1,000) HYEEREUANIRA BIEHTE EMEE -

P e KA B IR 2 R E UM T /7585 - Netzeva FA
£ 2007 5 [BIRABEPfE 2 Y E 2SS TER (5 S8R AT s M
FEBH ELE AT SRR A BB RIT 6 (n=360) [ r* {5 0.67 « FTHARFZE
s B e B ARIENK B MR Z A BAFAEREME - R plE B A i (X ik
(0.74 <r* < 0.94) FERIG=0E (1 =0.87) HIELE - iSLLAFRAM: 122
ERUAPACS2EN VIR R ~ (ERT U B b -

11~ gl NS A AR
&

EERZHE R L2 ER BT K EFEERE —IHAATK » B4
REMEEREWE G - SCETRIRERE - Al e 2 g e MoK 4esE
MM R A &R -

PR FIIIE R EA - 40« ARRRRI Ay & - EXEEIIERE SR > &
HA DS S H 2R e s B iy o s R S H R e 0y — (B T A JTA A » B yhes e
A] DATER 4 2F e 8 BB T AU AT AP By f S 4 L FE R R an g
PRt s - —fei = fUREEME G A =R FUE TR - BE SN
A ap R HAEMOIEL (OECD Test No. 210: Fish, Early-Life Stage Toxicity Test,
FELS) ~ fUEREAG-UN = ZE U P Ee ka5 a8 (OECD Test No. 212:Fish
Short-term Toxicity Test on Embryo and Sac-Fry Stages ) & fE4)f k&5
( Test No. 215: Fish, Juvenile Growth Test ) ©

ARy A an RS ORI E R S8 B eo R te st - DAY
VyE e dE R I AR e B EARYEE (lethal ) MIGEZEZSE (sub-lethal ) FEAT - JHIEL
LB CRCIAVEL R ~ SMERET BV RE ~ fREEE T 3 DL ROHIEASE A
FHVE RN - A5 B A IR R - ] e B A 4 R A A 22 5
RIEEE (Lowest observed effect concentration, LOEC ) ~ REIZZL R A E
(NOEC) MI/EEURE (ECx) -

] SRS AG - O B BRSPS B R B M I A s R st B &
HYEE B PE BT - HE IR - SsitRR-UN & S P ey i e Miasd
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Bl FH R REAN DN s S AET Tl © ORISR RaURaT (il 28 RER(ILEWE
B RS - B RAT AR A ar RIS MR - B sl e
PR e (o FH SRR R B - U B B R A P By e S0 2 MU B S B 4 R iRt

SIS MERT(E Ry R EBE B S N H A K AR - NIEET 2 EIR B2
TIRA TR IR AR 85 = BUAUE M, - 25 Ry 1tk - 18 M s tEryE (OIS
B BS T APREEN AR BN - AELERRINS - SR AE
BLIER SRR e s M B E (@Y £ -

(—) QSAR fe et A

HAETAETZ QSAR A SIHT SRRSO - B e R T
FEBRET BRI EME T2 HY QSAR 157 > EREMRMEIRIE ~ IR PR -
E BN MEDUR R E PR R (O R B2 R Bl 2R BN it
MALSPTERVIESEM EIE A ) - AT R A AN e 1 s
PERY QSAR A > T BT HEBICSUEE RV LSS - DI
Y QSAR PRI U B ERIRA SR ER R AEARACFHE M I
BAEER Ay AT RENE -

(Z) EBYIRELLU SR e Z S

ECVAM HFIIEAERTER A n] DURFYIRE RS M BT M- P8 MR T 7Y
ScFFER RS MR IS > N e (B Bt TP U e T R SR SRR Y
& (LCso Jo NOEC) MiEfTo3 T » M=% B EA [EIAYIE R A AT RE
FYRH % -

» AEVrE R ONET A

IREEVEEPTEEYTETRN: - Z25] ADME SRERYZEd] - B0 S
= ERTS BN B R E B B R EEHL - BB
FAYREEIURIE R ~ AU BRI R 4552 (Growth dilution ) » {E—@F2H A £ —E
R EEAL - I HAEEEEHD EEYTE YU ERE - 40 log Kow » B
W EEYE Sy BC EREHGAY AT RENE - RyBi B bE2YE Ba AV ERTE TRy
FRAE -
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ArErartEsr g FEE OECD TG 305 (S#IHAYIRM - KRIE7IHHY
FFe ) HETNE > K BN ) oy iR 2 B AR - PR (A% (BCF)
i R E R S E AR DRI R BRI RIAE o AR A R
[EIRAETTER R © CEAMOR AT LUE S {E PR (B0 log Kow < 3) BEAREE
BRI LR E BARRA Y SRV T AR T A &y sUntEss

H B R 38 e tH R A Y E MR AOHIEA D704 > 9130 QSAR - BAF
fils (0 AR [ A B PR AR Y M e 5l S R 9 MR FH T 8 SO sn RS HURMHIE
FFEA SRR 51 OECD FRAZ/MEAVREANEER A (minimized in vivo
approach ) » FREHELEEVIEINAYER - S IS BREE AR A BiE
i mERETEEAYERERR o A B RES (tiered assessment
strategies ) » W A BE{E AR E— (LAY EREIVERS - AN RS EEN:
HVRE AR 704

(—) EPrEmrt i MER

R e AT AR Y A RS S A E 5l KBRS MR T ASAT 89 =
ARERERURAE T B BRR R - #a8 e iR A Ay S e/ NI
BENEDTE - HATE#EEBERREFE ] - ECVAM fefit fapasEY)
EEEIEE - % BB A JRC B H kb A BES -

(=) QSAR HEAITE ALY & TaE

QSAR AU E » EEEN log Kow J77AAHEEMER » BEFEHR[E]
SRR RN AEYHE(ER (Biotransformation rate ) {YJ QSAR 541 »
BRI A ELEETY log Kow Y QSAR FHAVFIIFF & EEEMN
LA log Kow FsAAHERT QSAR FAZ(HE B FIT G EE LY E BRI E
TEMEEATEN BCF » (HZ2 /8 0 R 2 I 4R MR aIER A AY - HORERBAMRUSL ~ 7347 ~
R S HRM (ADME) #8712 - RESACHTE R B HIny =R - (st
R R LB Y ERE ) - RMEBCRN LE RN -

(=) =B AT A TSR

ghc MBS M AT RTINS - HATA 4SS S8 A SRR R
Sl SRIERERERVEEE - A FE g iR T AE YT & TR - Nichols



PR HABPR RS EEHEUTA

%GRS e s Bh iR UL B (R A (LB P E AL g Py AR )R

(& 3.1-4) - WEHE A 1-FR=EET (1-compartment models ) » {7 S9 fit
FHIRT B AT AR AG S M sl B BG VS PR DIETE 2 58 4AYE L
# > 554h Nichols S5 ABA#EHY 89 BCF = » TR L(EE KRR T BCF
{8 - AR EEL ARy BCF BT TERRS - 4553RHH S9 BCF =R b
fEry BCF FHAN -

Determine

in vitr_o p N N
hepatic Extrapolate Include into
clearance to whole-body mathematical

models
to predict BCF

metabolism

J

PREDICTED
BCF = 1500

BRI ¢ https:/ec.europa.eu/jre/en/science-update/improving-ways-predicting-bioconcentration

environmental-chemicals-fish

3.1-4  Ufa{EAREIMNRAIEBIITBRRETRR BCF {8
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3.2 (BEHEMBRARBER{CBEME T IR RIEEE
321 BB ZBRARTEBE

EHE % 5512 (National Toxicology Program, NTP ) #{ U5 E 7 k51 (h
Ps 1% f% 00y ( The NTP Interagency Center for the Evaluation of Alternative
Toxicological Methods, NICEATM ) H i =EIAIE IR Eid e 2 VL2 E % 2
MERE T2 - P B ED  E & © ASS M E RIEEE 4H A3 Rl ( OECD TG 439 )
HEEAES [Ty 3D B A ER i it I U775 — KeraSkin-M™ » DU iE
BEREVIRIRTRENE - I H R EER R e EREMEIKE M A (OECD TG
442C) » HFFEFTIHHF - FERRE FEMEHE FE R ORI 7B ) - i —20 58
{EJRCE ~ ARG » 5551 » OECD Y-S /Hi U S 351 RTG ill-W1
#MiptIikEt s ( Fish Cell Line Acute Toxicity - The RTG ill-W1 cell line assay, OECE TG
249 ) F1 N7 /& & B E 5 1774 ( Defined Approaches for Skin Sensitisation, OECE TG
497) - AR MESEENE RTG ill-W 1 SHAERRER T AFE ORI i L R 4R e
AL S ARG Y T e M - B ] 1E & e M E M
MERTTIE -

ifi ECVAMICATM S [ PRAH & A5 4 i d T ey Br ORI 74 35 3.2-1
Fee 3.2-2 Ry B HFIBISSE o] 2 3 S AR RE I B OREUTE B B ST e
ZEENHEER -

322 HEIFMZBNRFRTAE

HRIEH AT AR 34 R 5 5 B (RS (e B (O T 0% » J0RY 2020 48 6 H
NERACEEREES R ERHEERES Rt - BRSBTS 8
VgtV E O - B A DA MEENYINE - B AT E SR EEH H s
FE A A B B OB S - BRI AR - R A B e
RE& 7% > FEBCREREFERHR - A RESHEE A& Em ek - NI
ey BRI PR _ERY TS, - WEARFT RS UM 7ART E HAVERES - 3% 3.2-3 A
R 3.2-4 HEEA (LYY E S s B E5 [55 — AR Fmed vl 2R A -

K
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PR HABPR RS EEHEUTA

BEFRB I SIEERREBENRESDE (1/2)

HHENIHA

BaPN / Hhalle

BURREE ] Z Wsd 7%

6.1.1
=EE AR

Bas s

[TM2007-03 (EU)] 3T3H AT 4RO 2 14505
(3T3 Neutral Red Uptake cytotoxicity assay)’

BEEER

[OECD TG 420] &M:& erahe-Eem &%
(Acute Oral Toxicity-Fixed Dose Procedure)

[OECD TG 423] Mo aamt-atmiafnlik
(Acute Oral Toxicity-Acute Toxic Class Method)

[OECD TG 425]) =& amiE- b R85
(Acute Oral Toxicity-Up-and-Down-Procedure, UDP)

6.1.2
Sl R

[

[OECD TG 402] =M 7t
(Acute Dermal Toxicity)

6.1.3
e T A

BENEER

[OECD TG 433] Sl Az - E R 8024
Acute Inhalation Toxicity : Fixed Concentration Procedure
[OECD TG 436] MW A M-S M MEAE

(Acute Inhalation t oxicity - acute toxic class method)

HRs AR

[OECD GD 129] NHK&HHE 4T s
(NHK Neutral Red Uptake assay)

[TM2007-03 (EU)] 3T34HAE S AT Ui a4 5t
(3T3 Neutral Red Uptake cytotoxicity assay)

6.2
BRI
o0

BeSNER

[OECD TG 430] #25Pz/sIEeh « &CR7 AR H 5

(In Vitro Skin Corrosion: Transcutaneous Electrical Resistance Test Method, TER)

[OECD TG 431] &SNS & el A\ G R 15 5t

(In vitro skin corrosion reconstructed human epidermis (RHE) test method)
[OECD TG 435] ryEJEeh © a4 MEIHRRERER A

(In Vitro Membrane Barrier Test Method for Skin Corrosion)
[OECD TG 439] RSPz RIMELE A F A5

(In Vitro Skin Irritation Reconstructed Human Epidermis Test)

6.3
R A b

BESNER

[OECD TG 437] Al aim A Ml
(Bovine Corneal Opacity and Permeability Test Method)

[OECD TG 438]) mpg#tiRzEs (Isolated Chicken Eye Test Method)

[OECD TG 460] #tZ2RmMERT77% © S IR eh il g E RS
(Fluorescein Leakage Test Method for Identifying Ocular Corrosives and Severe Irritants)

[OECD TG 491] i)yiAE i EIR ARG LEYE i) B B IR e E IR A A
G LY E BN R R BT A
(Short Time Exposure In Vitro Test Method for Identifying i) Chemicals Inducing Serious Eye
Damage and ii) Chemicals Not Requiring Classification for Eye Irritation or Serious Eye
Damage)

[OECD TG 492] =i A istE bR RE(RhCERMITTE - FIRAEATA B 5
SO R RIS e RS R A B2
(Reconstructed human Cornea-like Epithelium (RhCE) test method for identifying chemicals
not requiring classification and labelling for eye irritation or serious eye damage)

[OECD TG 494] Vitrigel FRJFERAIRRISARMTTE » FHTASBAR 0 BRI R IRIE R
e IR R G L
(Vitrigel-Eye Irritancy Test Method for Identifying Chemicals not requiring Classificationand
Labelling for Eye Irritation or Serious Eye Damage)
U.S.&EU: Accepted via OECD TG 494 (2019)

[OECD TG 496] =0 TRell70% - FINEAEE S BEREEE - R RED IR
e EE R ?E%E’JT EE
(In Vitro Macromolecular Test Method for Identifying Chemicals Inducing Serious Eye
Damage and Chemicals Not Requiring Classification for Eye)*

[ICCVAM Eye Irritation Test) $t ¥R #0224 1y 4 B L RU =5 i AR BEE T A Sh sl B 05 vk
(Cytosensor Microphysiometer™ in vitro test method for eye safety)?
U.S.:Accepted by agencies in 2011 (OECD TG under consideration)

6.4
Jediopictsiges

HRsNAER

[OECD TG 442C] {LELRZ B8« EHEREIRS B DA
(In Chemico Skin Sensitisation: Direct Peptide Reactivity Assay, DPRA)

[OECD TG 442D] KRB/ hatls © ARE-Nrf2Eg el HIEA
(In Vitro Skin Sensitisation: ARE-Nrf2 Luciferase Test Method)

[OECD TG 442E] jzRE e shatln « ABApEtm(Latlia
(In Vitro Skin Sensitisation Human cell Line Activation Test(h-CLAT))
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BRNHEA S et =

HHENIHE

Her / Shalin

BUFEE A] Z st 702

6.4
R gt

ERRRE

[OECD TG 497] RS ERIER J70E
(Defined Approaches for Skin Sensitisation)

HaPstER

[OECD TG 429] FziEiaf « ikttt
(Skin Sensitisation: Local Lymph Node Assay)

[OECD TG 442A] RYEiBH « FEIMHRE 45 DAL
(Skin Sensitisation: Local lymph node assay: DA)

[OECD TG 442B] Fzi i © Jm Bl ahatin 5 S B PR VEVE -1 22 70 e e I A SR
TUAMHE{E A (Skin Sensitisation: Local lymph node assay: BRDU-ELISA or -FCM)

KRN

BesNAER

[OECD TG 471] 4 [ml{E 2855
(Bacterial Reverse Mutation Test)

[OECD TG 473] #&SNHFLEM AL ORGSR H R

(In Vitro Mammalian Chromosomal Aberration Test)

[OECD TG 476] a4 ML B4R N oe et e
(In Vitro Mammalian Cell Gene Mutation Tests using the Hprt and xprt genes)
[OECD TG 487] #ef i fL Btz =0n

(In Vitro Mammalian Cell Micronucleus Test)
[OECD TG 490 FI| It i s i B PR e TR S N AL BN AR B R Ze i
(In Vitro Mammalian Cell Gene Mutation Tests Usmg the Thymidine Kinase Gene)

[OECD TG 489] #aruatly « dattE 2 slbanth
(In Vivo Mammalian Alkaline Comet Assay)

6.7
Egi e

HREtER

[OECD TG 408] &gy 90 REHE EAFRHEEIT
(Repeated dose 90-day oral toxicity study in rodents)

[OECD TG 412] 28 RuigME A B MERZE
(Subacute Inhalation Toxicity: 28-Day Study)

[OECD TG 413] 90 RaigcMEl A MEHZE
(Subchronic Inhalation Toxicity: 90-day Study)

[OECD TG 452] &4:5M:HH5T (chronic toxicity studies)

6.8

AT
M

Bas s

[OECD TG 455] ol %2 #e b L AR RS Um0 5 8 B 5 M A S B G
21| (Performance-based Test Guideline for Stably Transfected Transactivation in vitro Assays
to Detect Estrogen Receptor Agonists and Antagonists)

U.S.: Accepted via OECD TG 455(2009, updated 2012, 2015, 2016); EPA OPPTS 890.1300
(2009)
EU: Accepted via OECD TG 455 (2009, updated 2012, 2015, 2016)

[OECD TG 458] fREff NS i s Eas « AR B R 2
EALEIR RSN
(Stably Transfected Human Androgen Receptor Transcriptional Activation Assay for Detection
of Androgenic Agonist and Antagonist Activity)

U.S. &EU : Accepted via OECD TG 458 (2016, updated 2020)

[OECD TG 456] H295R J&E S &kt
(H295R Steroidogenesis Assay)

U.S. &EU: Accepted via OECD TG 456 (2011)

[OECD TG 493 ] fMIE 45 GG LB N IH B AR MR 2 Beia S Mt B s Al
(Performance-Based Test Guideline for Human Recombinant Estrogen Receptor (hrER) in
vitro Assaysto detect chemicals with ER binding affinity)

U.S. &EU : Accepted via OECD TG 493 (2015)

[TM2016-08 (US)] M4 TEUHIMER 2R 2 B LS A A
(The ToxCast Estrogen Receptor Agonist Pathway Model)®
Regulatory accepted by ICCVAM/NICEATM (US) in 2016

HRatER

[OECD TG 443 ] &R —RAETEE M
(Extended One-Generation Reproductive Toxicity Study)

6.9
BUREE

s NatER

[ TM2004-07 (EU)]) #&5NBALB/c 3T34MHAEEA LatEs
(In vitro BALB/c 3T3 Cell Transformation Assay)’
Regulatory accepted by ICCVAM/NICEATM (EU) in 2004

[

[OECD TG 453] &8s/ E0E R
(Combined Chronic Toxicity/Carcinogenicity Studies)
[OECD TG 451]) #4178 (carcinogenicity study)

'EPA. 2021. Alternative Test Methods and Strategies to Reduce Vertebrate Animal Testing.
2ECHA. 2020. The use of alternatives to testing on animals for REACH ; ECVAM. 2020. EURL ECVAM Status Report - Non-animal Methods in Science Regulation.
3From NICEATE (Alternative Methods Accepted by US Agencies); excludes methods used for specificpurposes by other agencies (e.g., vaccines by FDA)

“Recommended as initial step of a testing strategy (see OECD GD 263 in Potentially Useful Information table) to identify chemicals that induce serious eye damage.
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* 3.2-2 EIRBYERFIESHRBBNREDE

AR EAE

BUFERE A 2 st 50k

7.1
IEEHERY) 2

[OECD TG 202] S M EBHIHEER
( Daphnia sp. Acute Immobilisation Test )
[OECD TG 235] i s E B 5

(Chironomus sp. Acute Immobilisation test)

7.2
BB R BRI B

[OECD TG 201] S RANHIEEE
(Freshwater Alga and Cyanobacteria, Growth Inhibition Test)
[OECD TG 221] 5 s B
(Lemna species Growth Inhibition Test)!
[OECD TG 238] &% M) (25 Mstbe
(Sediment-free Myriophyllum spicatum Toxicity Test)*
[OECD TG 239] 7KE&-5j0fEY) i 5o MadBi
(Water-Sediment Myriophyllum spicatum Toxicity Test)

[OECD TG 236] #JHRtaG 3 MmtEn

7.4 (Fish Embryo Acute Toxicity (FET) Test)

B EHENE [OECD TG 249] fadifoik iz E © RTG ill-W 15 4l ikatBa

(Fish Cell Line Acute Toxicity: The RTG ill-W1 cell line assay)
7.8 [OECD TG 211] Daphnia magna 4= 58:2.5
JEAHEEY 2 B (Daphnia magna Reproduction Test)

7.9 [OECD TG 212] fasitha-00 s 2 I Ps By e B s 1 sk B

fdE B (Fish Short-term Toxicity Test on Embryo and Sac-Fry Stages)
10 [OECD TG 207] i ilz a5 Mz

B HPREYIRG (R
Yish) BIEEE:

(Earthworm Acute Toxicity test)
[OECD TG 222] #f #5454 5%
(Earthworm Reproduction Toxicity Test)

7.15
EVER  KEEVE

[OECD TG 319A] i AR f FF4mAERYIE A 5 ER S S M) E 5l
(Determination of in vitro intrinsic clearance using rainbow trout hepatocytes)
U.S.& EU: Accepted via OECD TG 319A (2018)

[OECD TG 319B] EGSIMIIFHULAERT S9 &R AR > B HIE AT E A 5 FR R
(Determination of in vitro intrinsic clearance using rainbow trout liver S9
sub-cellular fraction (RT-S9))

U.S.& EU: Accepted via OECD TG 319B (2018)

7.16
J&EEE

[OECD TG 218] i) KBGHEica alln « Iyt %
(Sediment-Water Chironomid Toxicity Using Spiked Sediment)

[OECD TG 219] /it KEGHaaaEtatln « KEEIERE
(Sediment-Water Chironomid Toxicity)

[OECD TG 225] Jjif&#)-/Kaa P it il aE tetla « IV A

(Sediment-Water Lumbriculus Toxicity)
[OECD TG 233] JjifE)- KBS A an B 15 1B
(Sediment-Water Chironomid Life-Cycle Toxicity)

'The Lemna test is also generally considered a suitable alternative to the algal test (OECD TG 201)

20ECD TG 238 does not replace other aquatic toxicity tests; but can be used in companion with other test results

to obtain a more complete aquatic plant hazard and risk assessment for the test substance.




BotB2amErg ONEUe iR R R R R (OB A S E T

* 3.2-:3 BEESHRENEZBESRIEBEENREDE (1/2)

HBHENHE | BPratER WELEE A ZAET A

[OECD TG 420] M7= e tE-EER =5
(Acute Oral Toxicity-Fixed Dose Procedure)
6.1.1 seps | [OECD TG 423] mMEaamiE-atE s iaoiliE
=HE BB st (Acute Oral Toxicity-Acute Toxic Class Method)
[OECD TG 425]) mMEHam - B I HREIE%
(Acute Oral Toxicity-Up-and-Down-Procedure, UDP)

6.1.2 e [OECD TG 402]) &4 f7Ea:
= E TR (Acute Dermal Toxicity)

[OECD TG 433] M AFM-EERIRE

6.1.3 A 5B (Acute Inhalation Toxicity : Fixed Concentration Procedure)
sEtEmA | TP | [OECD TG 436] bl A B - HIEANE
(Acute Inhalation Toxicity — Acute Toxic Class Method)

[OECD TG 430] #35MEzs a6 « 75 7 B PH st
(In Vitro Skin Corrosion: Transcutaneous Electrical Resistance Test Method, TER)

[OECD TG 431] H2SMZ SIS kA S K7 s

(In vitro skin corrosion reconstructed human epidermis (RHE) test method)
[OECD TG 435] FZEisth « #85MEIHRREER %

(In Vitro Membrane Barrier Test Method for Skin Corrosion)

[OECD TG 439] &/ R EH AR R
(In Vitro Skin Irritation Reconstructed Human Epidermis Test)

6.2
BRI el
Ji

[OECD TG 437] R afnim iz et
(Bovine Corneal Opacity and Permeability Test Method)
[OECD TG 438] #i#a R ER (Isolated Chicken Eye Test Method)
[OECD TG 460] ¢ 22 0HlEt077% © 8RR R e e B e R
(Fluorescein Leakage Test Method for Identifying Ocular Corrosives and Severe Irritants)
[OECD TG 491] i)s5& g EHR ARG AU YA i) A TR 20 e IR RS E IR
6.3 wsistey | BHOCERYVE Y N R BB T
islipalb s o (Short Time Exposure /n Vitro Test Method for Identifying i) Chemicals Inducing Serious Eye
Damage and ii) Chemicals Not Requiring Classification for Eye Irritation or Serious Eye
Damage)
[OECD TG 492] & \Hfa e B Rz 4HAE(RhCEYRMITT % » FIRY AR fe oy SRR
SRS RS E R E IR R AT L2
(Reconstructed human Cornea-like Epithelium (RhCE) test method for identifying chemicals
not requiring classification and labelling for eye irritation or serious eye damage)

[OECD TG 442C] {LELRZ R« EHEREIR M E AR

(In Chemico Skin Sensitisation: Direct Peptide Reactivity Assay, DPRA)
[OECD TG 442D] (/&5 AR © ARE-Nr28 CRHIE A

(In Vitro Skin Sensitisation: ARE-Nrf2 Luciferase Test Method)
[OECD TG 442E] f7jifgaeshatin - ANSHAiekkE Ll

6.4 (In Vitro Skin Sensitisation Human cell Line Activation Test(h-CLAT))

BasNatER

B [OECD TG 429] Rty « ekt ststsh
(Skin Sensitisation: Local Lymph Node Assay)
2y [OECD TG 442A] KR« FEbmadstia_DAL
HENEER . L
(Skin Sensitisation: Local lymph node assay: DA)
[OECD TG 442B] [z Jo Bl 45 s8R R S Er PRVEE - 22 7 e I A SR
FAMAEES 2 (Skin Sensitisation: Local lymph node assay: BRDU-ELISA or -FCM)

[OECD TG 471]) #HE[nl{822%5:85 (Bacterial Reverse Mutation Test)
[OECD TG 473] HafMiiFL Bt pe s aln
(In Vitro Mammalian Chromosomal Aberration Test)
[OECD TG 476] #afMifi ZLEMYI4HHEAL N ZE S b
#esNeBE | (In Vitro Mammalian Cell Gene Mutation Tests using the Hprt and xprt genes)
[OECD TG 487] #e/NrAL B i sba
(In Vitro Mammalian Cell Micronucleus Test)
[OECD TG 4907 FIJ I iuasie 1% E S B R TS 5 MIFg P P A R IR 22 5
(In Vitro Mammalian Cell Gene Mutation Tests Using the Thymidine Kinase Gene)

LR

[OECD TG 489]) Nkt « maltEE 2s5no i

st (In Vivo Mammalian Alkaline Comet Assay)
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* 3.2-:3 BESHRENEZSESGRIEEENRELE (2/2)

HHENEE | BrrEER FeBRE o] MR A
[OECD TG 408 ] #efHEh iy 90 R EEHEF R HEHR
(Repeated dose 90-day oral toxicity study in rodents)
[OECD TG 412] 28 RuigMm A s 5E
6.7 P (Subacute Inhalation Toxicity: 28-Day Study)
mpgpmate | 0P | [OECD TG 413] 90 KEE IR A BT
(Subchronic Inhalation Toxicity: 90-day Study)
[OECD TG 452] &M 1:H7E
(Chronic toxicity studies)
[OECD TG 443] FEEH—RASEFFIENTTE
6.8 wor. | (Extended One-Generation Reproductive Toxicity Study)
ARgE R | 0P | [OECD TG 422] 44 EMAE AT AR S B
(Extended One-Generation Reproductive Toxicity Study)
[OECD TG 453]) & te ko i/ EE e e
6.9 ‘ (Combined Chronic Toxicity/Carcinogenicity Studies)
o e A
Bk [OECD TG 451) #unftse
(Carcinogenicity study)

* 3.2-4 BESHENEZERSEENREENEL A

AR EREE BB Tk
7.1 [OECD TG 202] #fH M EBh IR S
JEAMEBNY) > M HA S M (Daphnia sp. Acute Immobilisation Test)
72 [OECD TG 201] 3854 RHNIHIER
SR A S R B AR I B (Freshwater Alga and Cyanobacteria, Growth Inhibition Test)
7.8 [OECD TG 211] Daphnia magna £ JE 5%
JEBMEENY) > R HAEE M (Daphnia magna Reproduction Test)
7.9 [OECD TG 212] FISHERA- O FE P Bty s st
s R (Fish Short-term Toxicity Test on Embryo and Sac-Fry Stages)
10 [OECD TG 207] #ffsl=tE3 MR

HmepoRAYRE (EEY)
) BIFEM:

(Earthworm Acute Toxicity test)
[OECD TG 222] #frfisl 4 FEstSs
(Earthworm Reproduction Toxicity Test)

7.16
e

[OECD TG 218] Jifs¥-/KiatabraEttatls « JIRYInE%
(Sediment-Water Chironomid Toxicity Using Spiked Sediment)

[OECD TG 219] - Kie#ira sl « Kashitss
(Sediment-Water Chironomid Toxicity)

[OECD TG 225] Jjifat-/Kia shawsatsl s Mt © DB L
(Sediment-Water Lumbriculus Toxicity)

[OECD TG 233] Jifs¥-/Kia i L an B A s st
(Sediment-Water Chironomid Life-Cycle Toxicity)
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ERTENE  SeEEREFEREAE & 5E R (OECD TG
422) > HETAB4 A NICEATM B¢ USEPA A (RIS E B - (7R B B Bk R 22
YIRS SRHIRE T BB A SRS 2 4Dl BER > TS 6.8.1_
ETEA B HEIEATEE K 6.7.1 28 REWHIEFH RN - $1fT OECD TG 422 fH#?
[EIRF T W B — S BYRE AT A RO D EIYI & - BRERAE 2020 4= REACH #il/E
S R AOHIERAY s s ) H RTA R 25 5 8% A B R B R E B )
fEEM{ER OECD TG 422 HYMIE U772 (REACH, 2020 ) - H AR A S5 85 e Ts
% OECD TG 422 HYHEZREIREHEEER EH A TEE S HE - #hEE )
¥ R T A ERIRE B R A B ARl E Ll ge A A= £ -

3.2.3 LIFxBER BRI T ARATIE F SRS

W AR THALER i gk Al (5 FH & U774 - AR R A (B B e
SEERHEERIE S E T WARFRE R AET A2 3 s E KR -
HEIPRRETET 28 (OO A Z B R B AT R IR - SURERFERTT B B (O
A E VR L E A TEGEE o DUT st EEEE ] 2 s ARG
HEATT AR ELEE PR A - S (OIS

— mwElt (B8)
(—) BREEEIHE

Trevan (1927) EXZH—EEEEEVHEEBSLMENHER - Zalls
FEHFEOLHIE (50% lethal dose, LDso) BRI ERY S - 41
MRS RS - 21 1970 £ 2B AEHEE EREZ - {FRBELRL
S ER R TR PR AR - TR Ry 455 5% ~ RehmR DA ~ bt an
ROy ~ AL ~ T3k » RESHEE B LTRINEE > 8
RFZ B R sz 100 ERVEIETIE - FREAETE - ARREEW
BT - B EY) R/ N - RER -

1981 4 » OECD R FEIEH B M4 AT HEES 1B - BlEsE
M- EslE#E5 ] (OECD TG 401-Acute Oral Toxicity ) - ZF & 231t
o FREAE AR RIS e - BSOS - 6
wEYE RS MR SRER 5,000 mgke - EPREIYHENLAVESE - °



o — =
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1987 F{E5T OECD TG 401 » w]{& {5 f — iR RIS HET TR2 M - i
AEAESE REMERE T o R A E TS R S B B
BomlE N BRI ZER o R TNRASRIRNGEE] £ (2] 2,000 mg/kg -
Rle EBYIEIE R B BRI EE R A « B MR R AR S S
SRHERIRER - BEtGEE Kk OECD TG 401 #Y(#E ] > fiff OECD FZE
722002 4 12 H 17 HiHERSEE- e MEES | -

(Z) BREEEIE IR A

OECD 1 1998 £ % 2000 4= Z ]84 — Z: 50y B o e a1 5 E A
Bk B NREEENSHEESRIEETEIE - M2 ARHEEE
FNVE B B T A SRR TS 5 DU - B TR S
EAHI S A R e (E 2R B U AR A E T -
BHIHER - HREIEAERINS - sHE-EalEFES| (OECD TG
401) EZGEABREABYIE 25 & - BUNEARES A BCRIVFEE
5-9 & > HAGwEEE =& LM —IH - R LR R RE AR

tL (%£3.2-5)-

#&3.2-5 BREESUELBNDELER

(] E F A SEFERANE T R A
(OECD TG 420) (OECD TG 423) (OECD TG 425 )
WEE 5 [REIHZ Y WEEBEIETHY e
i RS ENE BIEEEAR #H LDy,
kST DU T 8E o (FHE— MR E R R » DUEE RS TSR T T
SRS s e 14 R RIS B RITE LR - UYL T AT RBlE -
idahayici sy =
B = & E
e EE 2T LD BRAB(S 175
BRI 5 50 ~ 300~ |EEHIE S 50 ~ 300 - ?F“g? gfiﬁé@%”;%”g
& 2,000 (5,000) mg/kg > 42,000 (5,000) mg/kg > & 95 35 ({; %%E%;%Fé%
(EMRE 5 AR, | (B 3 AR ) 32 15) ° SESBIWIENT
&2 HEm e P —{#F 1k
5
BRI 6~9
EHE) 5~7 7 (B EERU
= % IR AEAE )
o HEfY LDso #ENE o HEAh LDs #iE{H o LDso BhEfEET RS HE1E ]
BEER | - SMEFUECK o EMEFEWEOK o EMEFMECK

o fEHERE

» fEHIESE

» RIS E
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1. &MEeal-EEREZE (OECD TG 420-Acute Oral Toxicity-Fixed

Dose Procedure, FDP )

1984 4F » R HIE2ELEr (British Toxicology Society ) FY—{[& T-
{EGHFE N — T E B EREUTE - sz 07 A R DLEI SR T Rt
Bt Bl FERAEEERIE 2 MBS THB MBS A THIE - &
TEHES 7 ARD B B RIFTR I E E FIE 2 - SR e s B EER 2%
RES 2B A S M e E B e T ORI E M AR PRt
Hh o G ER A SR RS E R E OB L E R 0 &
& BN RMERYRFRE] ~ RREIF RIS R - RS E A& AT
AIENY IS E B E4RRY OECD TG 401 /0 » HAERE LY E AR
SRR AR - 558N AR SZ I o A5 DURGES -

RITEEMFR P EEAEENEERE - BRI HESEE S -
FHLUR B Fal Bt 52 (REGMER 7 4H 1% B 2 EFHmEME) - BLS
50 ~ 300 ~ 2,000 mg/kg ZE[EEFHIE (s A2 5,000 mg/kg ) HETTHIE
YraiEaETEENE - EEEJAZEHEE (stomach tube ) B 7H
HIfdE HEE (intubation canula) » FEHUEERRYTARG TH—HKIE
HYHEIE - HWHERI SRR 2l (sighting study ) AY4EIRZK
PRIE > TR & 0 R THEAR 5 [ 38 B AV S MU B E TR
FEAFLERENHE - IRBEPHERZESECHEN - EedEaET
BPIAE R BT DU A BB 72 Lo [ E P B T - 4552 RIS
JES TR R » —ROGREEHEE R A 5 S8 —MRIEY > &
FRdE AT BENE - T HEMB RS DU R RS RS - tha
BarTHEft LDso AYEIEIME - SMEFMEVEDR - s ESREWEN
il o A ATkEE GHS WY E T -

. 2 EEEE-EEEEYSE (OECD TG 423-Acute Oral Toxicity-

acute toxic class method, ATC )

‘EHNEG G ESEEEUTER SRR - BasttsE
MeghosliA (1996 52) FIE THEEHIEZE (1998 ) - SxthsltahislA
EEHEERENGS - IRESETRIE T2 - 55 [FTiethiny



(=) &
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S ETAE RS e - BEVEREEA 3 ’%%—‘@?JUE’\J
BV 45 3 EEYBLT AR | ERIFEERE @ S50 1 ERAHER
FFE— X 3 CEEEYIL C AR SR - RIESYIHISE t%@
MOLIREE ) FIFRE 2 £ 4 (B2 seHlsWrE iy E i ahE

FUE > ARPRAE MR & R 2,000 mg/kg » SRBREE R ELAE * Al
2 - BHEEE RS DU e ha stk o thstBa I f2 (I LDso BY&E
ERIER é‘@%ﬁﬁ’\ﬂ‘”ﬁ% R ESEERENENR - Bl PURE
GHS $778 F T

S aEaE- I EEEE (OECD TG 425-Acute Oral Toxicity-
Up-and-Down Procedure, UDP )

ETHREIRIER 1998 FafRLisR - HAvERE R AR
EFYPIEE LDso» WARBLRTEYIHIAE R B TR G SRR
[EFImIE - AsURE RS EEY) (MR B S ) » o0 R PR
R B o MR PRHIE T DA SOt F 2R P A LA (R FE A L2
f o RRPEHIER A S BT B 2,000 B 5,000 mg/kg o FERERLS TOIE S

AIENYIAS B SEDIE R T A LR B 4G T E - mEn
[E1R 48 /NIHZ FE R4 EE - 55 | EEY)IVRI R DUENS LDso Ryl fEw)2
fliatHE © 5 2 EHYIRES | EBWYIRIEES TS SRR E -
WEAESREERIY 4 /NI LR KRB B BREhn iR s T 14
K- BYRSEER/VEEAE | ] A BRI R EE T RS A
tald o e rERAE LDso HYBELETHE R(SHEER - BI85 InAH
R s Bals LA - RIEERERI B YE R AR - S350 BT
JREEARVES SR AT DR S GHS WY EE TSl -

Bl Ca8) BHEUAE TR -

£ OECD EZFE &L 2002 iRk OECD TG 401 1% » S HTMES

BEME-EEREE - SMEESASE B MR ERETEN 5=
AW AGTZSBYEL AV E RS > 40 © R E—MERE) -
PEER I TIALLZ R VEMIEE - DLURRE SR A T R
MYIE - dE R HEWISE T BB 2 et (b)) AyHEHY -
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—_— =
25

H AT A (C B B i B e R 55 [th - S T A &
Fi[&;% (OECD TG 420 ) ~ &MEaafiliA (OECD TG 423) 8 | UK
Fil&7% (OECD TG 425) #S&H! LDso S #ETT GHS Siior s o HftfE
TERIEL ~ BN RE R A R A = (U7 AT LU LRy
R AARE - 40 (£ B N EEEIEIARES S 2 2t R (G THE -
SHEMEEPTE SRS > BEIEHF 2O 2 50 (B R T GHS S5y
BRtERe Sk - NItEEHIEX - SEsEtgoliAE BN g ok
EAEERAMEEES S (HEFEHYIEL - EEABSYEEM
IFIEZ T Rt e LB C Rl Ry 774 - sfbieslt (8
&) HUkEHH -

M (A

(—) WMAETFIEHTE

MR IR A e N SRRV E Y E AR - AIRERL ~ S - RAS RIS
HAERLEYES » BRI E 2 E AR AES - TR MRS
EEIERAVE AT - RIEESTYE A B R#EE T e EseE
EIFR EEY) - £ S EE R GRS HEEIE - $HHEE
HHME » WASHB BB AN EmEE e syt - o8
R EORE - AR AL 2B RIRVER -

— S s F &M A 321 OECD TG 403-Acute Inhalation Toxicity )~
el Eg A S -2 Mg A17A (OECD TG 436-Acute Inhalation Toxicity -
ACT) TP e et Do & B AL oK -

MR A ER (OECD TG 403) fAgEiagh?) CEE 2 RE) £
EHNEIERBI R - 25 24 /NS RIRE » DI R R R
AIRES [REFMEAVE - Z T AREEA R EBR AFIIRBENRE - 2R
ECRIB/AER AT ARG e B EAVE I - BaT1RAV RIS 5 (R 58
FFEC AT LCso HIEt 7574 (Traditional protocol ) FIEFE x HF R HIER /7
72 (Concentration x time protocol, C x t) o [H:J77E 0 MG EFEIEEE

(LCso ) ~ HEEIERIEETE (non-lethal threshold concentration, LCo; ) AR}
o AHEFES [ AIHRE GHS PR E #1778 B bEsF A0 3E -
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Y LCso MIEATT /A » BY)ZREEN | fEE( 3 ORE T - BREBIGREE & 4
/N SRR TEREA] 10 8 - Ei}%ﬁxﬁ%‘“%ﬁiﬂﬂ%ﬁ)ﬁ%qﬁ  BIES
ERFFE L PR Y 1 (EDRIEE 1| RVIRE - AEE(E C x t [EFEHEH 2
S BYIER/DEIZ 14 X Siﬁ%zziﬁ'%@%%*%ﬂi (SASEEaii T Eas
s DL e RG At -

ifii OECD TG 403 k3657 3Rs kg - (40 - & 2 E Y
SV TEE A SE R BB S ~ DRSS RS sias A
PR R RE G E M - B R Rl s = B & NS EENY

g -

i A S -2 B AR ATE (OECD TG 436) #0 Foe il AR
X OECD TG 403 fy& AURIE 774  HE AREY)/V s OECD TG 403 »
IEEER T AR BT E SRS N RE 4 /NFESFESF 0 {2 OECD TG
436 5 DAEER Fy T 2 AT BB H - Iﬁtiﬂﬂ%‘ﬁﬁ’ﬂ H 8952 50 HHR ACHIE)

EHETIEE G > A AR GHS BRI T - AEUTAR R ZE SR
e EHEP BRI R 3 S8 4t 6 €FYCEE ZHEMAAED -

BYHERAZE P RBEERIERE 4 /NEf o FE—(ED B PP RRA

E N30 o S\ERRIE N\ B E B RS T EY) - RERE
FH GHS 45 AL ag iy VO & 72 F R 5 — fu il ih ’iﬂiéﬁ?ﬁb%éﬁ SIREM:
ik - 20 14 K> nssEE 2/ DERENE—X - A a0 E TR
Ao febs (F=3.2-6)-
*K 3.2-6 BHRIEFEURAZBRLDE
ST B S VIR T -2 AR AR | 22 IR 2 - e
(OECD TG 403) (OECD TG 436) (OECD TG 433)
P 5 0 - R4 5 i o
SRS bR TP FEE I S B R FE R S B R
ST T BB R Y
. 377 R B S R Y | B AR A0 T R s B
= f—‘—'; :tE X
*;iﬁi%‘;:j TEABRIRER | comm . e GER  (RIESEE | PR » P (KIALS BB
I Fr3, A TREETS
BHIERERI zuﬁ?‘ e e g
R TR - 40.50 6 (—{EERS AR ) 5 (— (B R
EEER | o LCsBhffat o LCso iEIE o LCso fHifEIE
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(Z2) WMAGSFIERE T A

(=

oMl A 55 M- [E E R &2 (OECD TG 433: Acute Inhalation Toxicity: FDP)

Pl H AR i SR A E-EER &5 (OECD TG 433:
Acute Inhalation Toxicity: Fixed Concentration Procedure ) &% HIER 5
7% > OECD TG 433 2—IREUEFEUE (B(b) oy OREDTE - It
735£ EAE OECD TG 436 F i FRYEERE J774 » i OECD
TG 403 = OECD TG 436 > & LABIPIIE LM Fy - FalBmad Bl - 1fifs e
& (BAb) By E R A S M- [E E &% (OECD TG 433) i OECD TG
436 F{LL - (HLIBHBARY B2 EERPREF L (evident toxicity ) ZREURSELT >
HAF R 58 I TRIHEERE - BB S MR PR 3 A0S - ST RERH
£ N —ERERERG G5 B RENEYBREFIEIET > 4 AR
IR, R B @

OECD TG 436 ﬁﬂﬁrﬁﬁﬂﬁﬁEEI%"&/\F@%EHE%E@B@EJHM SRS
AREEANRFEEE - ZAENEEBERENRE - ZARIGR
BB ik Lﬁ% iFEE —MERII T E BN - POl E B E T - A
BRRE T & AHEEMESETRIER T - ] DU &R -
Rz 5 2 REEEWE S EEE M ER — YL T EH
HREESE > N ZEEEHVISL TR AR ENEURE - SRR
it BYIRe e N E AT H B - Bt ERArA gl

ﬁ}ﬁ%ﬁﬁﬁ Uffgﬂ%ﬁ %7 A ] R R G R ERY & - 1R GHS
HPrE wEHE

) mEtE (WA B UNETT AR A TR

W ARGV LRI AR K - HATk B RE A (EEE
RSk BRI 5 R ] (E I S M 321 (OECD TG 403 ) ~ &k
R E - B R BA (OECD TG 436) ~ S MR 25 - [E e R A
(OECD TG 433 ) > J&H{ LCso f23ErT GHS TagMhirif - =& FTEeHy
HVHDL A S a2 (B BRI S BIYHEE S PR B - e
J&7% (OECD TG 433) 58§k K -

|



FEE AR LR R4
=~ R / Rk
(—) KSR / IS ERER T

K SRR e AT F R L (R Y A g i Ry m] i PR © RS ah
TR bER an ¥ R R E AR A T AR AH GRS - I H IR BAEE ] RO E
PR o ARG E AR BITIE o K RA 6 e e ey R S A R
HEE 1944 > EEE &g S B /S ( Food and Drug Administration,
FDA) HJZEREESK Draize S5 A\ B AT Gn R i SRR b S iy e g e
A o W AR Ry Draize M o

OECD Y Rz e e/ R HIEAAR#E (OECD TG 404) Fg)ft 1981
FRAIAR A Bl S R e (H A DI s i Tl Baeay i -
FylE AEBYItEHE © OECD A 1992 42 2015 FERTZEAEETal bR LUK
DR BN - HREBERNREH—EENEY) - SEIER

2R D5 R ORIEARAED > DAIRVERR AR SR AU - ZT4EK OECD #4
B (UN) fR42 GHS 73JRr#E » 2L OECD TG 404 Ry RLEE » S5
PIAREIR RSN  BFE © OECD TG 430 ~ OECD TG 431 ~ OECD TG 435
J% OECD TG 439-0ECD TG 430 DI s ME A R E SR fYE s A
JEaRME - EE I E ORI TR ELE EREENY) - OECD TG 431 B OECD TG
435 ANFEFHEWY) B ol — D HET R ek e 4l (1A~ 1B 5 1C) -
OECD TG 439 {5 4= NIz ARG RV =& B A RIIE - sZ
Ry EI i1 OECD ME—ERANHY K7 & R RS 5 Ml

B R R/ Rehsts (OECD TG 404) - &HZE/DEHM 3
ELLERTREMESUEMEENY) - JECHTRIFRAER AR IEE2 © FF 0.5 ml (R
fz) 2005 g ([Elfe) MEPTEBEREY 6 AT - LR

 FFR I Ry 4 /N o RSV R A LRE e et B ER
%LBZE’J%J% AR EERENRE - EEVEMEGETYERY 1
24 ~ 48 K T2 /NEF M\%Eﬂtﬁ HEHEE] 14 X - EBVIRETIRE]
FUA T BB B S ERY > ELA NGB G sUME T 24850 - WAk kst -

s SR 2L B B e S LB B /KRR 1R 11 DA KR BRSSO 2 75 A R e 2
AR MU E SR T T 0 REGER T HEYEZS

w
I

oY)

W
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R/ G et RS T S R Y R g A o T PRI R B R AH A 2
S RIS R Y R R N7 B A 45 SRR 2 B FERB /K IR R ~ Rz baR e
(hyperkeratosis ) 5 f8'&E 4piE 4= (keratlnocytes hyperplasia ) ZEjFEE o
TR B 7 B R ¥ R R A A R MRS - 8 R R_EBRRISEER
Sh - GRS (uleer) KM (hemorrhage> FRGESE - AHEREE
A REBURA 28 AR e - SURss R IR R e eI & Al
TEVVE oo 1 450 R EER & RE By > 2.3 <4.0 BFp B R a2 48 W
SRR B > 1.5<2.3 BRI 3 4 -

(Z) RZEREENE / ek tay e fONE T4

1. BB 7S e « X 7B HEER (Test No.430: In vitro Skin Corrosion:

Transcutaneous Electrical Resistance Test Method, TER )

fRIZ GHS g% » «CA7 A H BRI A AR B o B e A7 he H IS
Gl o BLELEATE RERFHEE - TER /D EhY8E Hi e BhyE
565 3Rs JRAT -

e 28 HE 30 HERKE ﬁﬁfﬁf\fgﬁ FEREAEE 10
&2 15 (EZRFREY - FHEAGEYE 2/ DB 3 [EEREK - K
RELINETTF (L) etz - Ale B ARy K200 A PR Y
T HER - BIp EARLY 20 mm FY[EIER IR K2 S (skin disk ) » 7RG BRAART -
I A (B IR R Y TER {EAF Ry E PR - BEFHERR R 10
kQ J7RI{ER] - BEERLUHEAE (150 pl RaGse B 2 BIRGERR -
wEN BRGNS L ﬁﬂﬂf\irﬁﬁ%ﬁ 150 pL) pR¥ 24 /NIF (F(E
AT I YT E (6 ) = (R R £ ) - Ry E Y E g iy se B
ERYE (R R B R AR A R PRIEAS 5 - R E %TEZJ%ﬂ
JRERMERY TER EHEEEAES - (1) REVAGEYIER 9 TER EAR

(>)5kQ - 5y(2) {ERHIEYIE % ERHTT TER (H/NREEER ()
5kQ - [FIFERGR A E ARG (ZFEFL) BB Y39k
&5 (the mean disc dye content ) /NAPSIEETIELH (10M HCL) HYES
Fubte & o AEWEH EEEeh e HETEE L - mEREYE
& » P35 TER E/NREGEERY (L) S5kQ - W H ZEHAEZE (Fl



F=E HABPE LS B O

AL BEEE A E %119 TER {H/NREER (<) 5kQ-
HEPR B A R AR R FIHERGE (L) - BP9 EE
RIREEER (=) FEMERIREE (10M HCD) PR & & -

. BEANE B EEh A\ EEA R E (OECD TG 431: In vitro skin

corrosion reconstructed human epidermis (RhE) test method )

BEHIETE S [T RS0 G e M SRV E R &9 AR EE VGRS
BIVIERENVIHES - LIRSS MR B SR TRr (L - AR A B A E
NIRRT EG 2 e b Rt (PR NS 2 AR ~ Wik ~ 8
KL ) > AT R PRET K25 b R 4R 4RI RE ~ AR AR RF MR AR BT 1
FEAEFES (AT S e AR Ry T B4 - Bl EpiSkin™(SM)
EpiDerm™(EPI-200) - SkinEthic™ RHE -~ epiCS® I LabCyte
EPI-MODEL24 SCT - % #52HAEERT7AMDL » FHLIE R NIHR Y

(RhE) 185 N\FH SR IEIRER A E Y - (EEERRFER R > 5F
VA R ERIER S0%HTEIE (1Cs) - [FIRFHFIAR ARG &
BT REMAERYYE W S R e RIS R - il SR g/
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)zs
SEAIE - SRRV IR B n 2 HYROE(E (optical density, OD )
g - W% 3.2-7 s o

PRI I R4 R 2/ DT — e eR - A A
HOIRE  BIREREE 70 wliem® B30 mglom’ > A {EHIER )
SR ER Y (RhE) R - (KIER EIRIY e 5 0
RTINS PR EREE 0.9% 4 A BACEYE » MRHE(T MTT
BB s BR4% B - DI EpiSkin Ryl - 4RIFEEARFR R FRAEARIELS
1328 -

#fliZzls OECD TG 404 » OECD TG 431 52 R R HEHSY) - (74
3Rs HHHEP S BB 2 AR  OECD TG 431 53— (BHESAHI 2 1
SvAEJ it i e I N Y b R o s
ZHIFEEA LS S B R A B M~ RURECK B L P A -
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7 3.2-7 RhE RIEUSAEEMHRHETEZ 2 OD E5E

A TR AR EIR
EpiSkin™ (SM) >0.6 <15
EpiDerm™ SCT (EPI-200) >0.8 <2.8
SkinEthic™ RHE >0.8 <3.0
epiCS >0.8 <28
LabCyte EPI-MODEL24 SCT >0.7 <25

7 3.2-8 EpiSkin FRAIREBEENEITRAE

FRRIFHERNEAFER (=3 60 F1240 735#) VRS
FFE 3 TR <35% JEakiE - A

FFE 3 T HETR > 35%HAREE 60 iR <35%

ESER=l : K :
SLTE 60 S35 > 35% FLIAE 240 % <35% R - TRAIIB ; 1C
S5 240 8% > 35% P——

3. 7EfEeh - BBAMNETAFGS ER L (OECD TG 435: In vitro membrane

barrier test method for skin corrosion )

PEHIEAES R N ISR TRG Y MR PH PRI » B — 2RI IMEER
{HA %4 (chemical detection system, CDS) - g HIY/E 2 & B A RS
M o NIERE Ry R FAYIGEE » IR F2ER oy Ry B E R /KRR
(B hAEd ~ BREOS) B2FEATHER  FUEYIERE -
AFH FERGEAEYE 2O BAEN - BREQSAEEFER I
DL CDS s fats mmI Bty E S e AE S e Ta At o HIETREE A
DAAHREZE ~ S - NEFRE NARe G B A NEYE RS IE
FHEE > FrENEYEFIE CDS kil > 75 i EH
ZEfg M ( Test Chemical Compatibility Test ) » L1 HIER47/E fE £ CDS
S A RAL S HE - RIEZEE RN i A Y OECD TG 435 - [RIHRE
ZANKSEARE pH BRligte AL E S FE % A 2 A [FI B G T
HER - 145 CDS AN[EAK 2 EF81 GHS By mat#iE - LUIEEZ
FENEFERRFHE O2ER) KetErE ettt 802t Bigetts: - #85h
HEFH R RIER U775 v AR HIEA SIS ~ IS (pH {H 4.5~8.5 NG/ KPE i
AT EAERT) MRS - BOMEEE S HARELR 3.2-9 -



Sepee —

EE

=z

=

BB B2 S B RO 0E

2% 3.2-9 Corrositex*FEAIERMERH T

THLEERE (54)
S 1 M S 2 WRE Br Bl GHS FUAl
CHITESE B CHITESE ST
0~3 534l 0~3 538l FUBS e TR 1A
3~60 474 3~30 53 FUBERIE T4 1B
6~240 7754 30~60 474 FUBERIE T4 1C
> 240 474 > 60 53 il

4. EHENFEFR R g 2 BB E R AL (OECD TG 439: In vitro skin

irritation reconstructed human epidermis test )

BEMIET AR AR A A Al S RhE - $83 i B 28 b
F7 Z rhadhten (IR S 2 H R ~ Boike - BRI ) A DAsRE
R b 7 AH AT RE ~ AR PRI B2 - OECD TG 439 Jy H Al
TR B (R EE O BT RE 2 A 5 A2 N RSB AR
B - 72 H AT OECD ME—ERGNHY R RIS E 2 A d b BRta 5 |

ZITER TR 1990 £ 0 IR IHEIONENY I T AR
Hus (ECVAM) EgEgieisz - OECD 2 2010 = E 2 ifHRRTE S [ -
P& P REAL 2 AVIEIE 7Y 2019 F8 i o E IR R4S - H Aif OECD TG
439 FEFES [ AT A 6 F {74 \JH R 4R 4y s o L AHHET TR
WEEEs 0 ®FE EpiSkin™ ~ EpiDerm™ SIT (EPI-200) - SkinEthic™
RHE - LabCyte EPI MODEL 24 SIT - epiCS® % Skin+" o FXE T 3£l
WFERE (1efs TS ) LAFE ARy R AR ARG 1 MR b4 -
EPiTRI® » HATEAEH R By OECD $55 (#5210 ER 5% © A HIRE &
(BB R AR R AL ~ BRI R R A% 488 P sk Bm 7 VAR Pl
2= (B R R B2 H IR B NSRS A E TP RcEAeE - FIA
Rk R HEE T ETEENE  BRBENR R/ H

(air-liquid interface ) /) 14 K1% » AE AR AT 73 BRCAHEI ANH R
R A ASAESS - Boyjgddb 2N nIEEAEE - kg - Boik)E
FEEERSE - b 2 LA SRS FI B A 2w Y E RS TR - A
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R LR R e A AN - B PSR H AR T TN RE E B R ARG A7
2 WETE R RS LB AR bR - B G RE )] -

DA EPITRIVESAH R f3] » HIB R RIS MR AZ 408 3.2-1 P >
AR R EEN I ASHER F A E - ROIREF BRI E A B
PEEEA - SRSV E & ) BAUKRRAH SR | - PRSI E
& B EN TR Z AR - 255 30 kLl
gEAEEE/CT S ERENHWE - HEE 2R s
&y 42 /N o R 2 U F IR R R B EE AH A8 DL MITT ISRy sl -
EAINEEEER < S0%AI RPIE ERHIE (55 2 80 G > 50%
FIE R A BRIEIE T HE (No category ) » SEICHTEART LT TH2 1
EAZIESIRAE - sl & 2/ DA = B TR - (E BT
A Bt 5% kB (E Fl E 402 A B AR R AR RE T IERIBE 2
BURME - EVVE S IEER IR - —ERAVEIGETE RS > e
BN —BECHIEER Ry S0E5%0F » TR 756 2 UM 55 1 i

5 2 TEEITEERA 2 > FIFHETTER 3 JOHE -

s b

( Transfer EPiTRI to culture medium and incubate for 24h before test.
Day 0 - ; :
Dose 3 replicates tissue for each sample, include NC and PC group.
\_ 3% The dosing time interval should been longer than tissue wash processing. )
}
~
Expose tissues to sample for 30 minute in room temperature.
Day 1 : : :
{ Wash tissues and transfer to fresh medium and incubate for 24h. ))
}
Day 2 Change medium and incubate for 18h.
4
ot tissues and perform assay.
é Blot ti d perform MTT A
}
Day 3 Read OD values at 570nm.
\_ Using spreadsheet routine calculate tissues viability . )

3.2-1 DL EPITRI®EEHNEE S RIS R BRI T2

Bl
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(=) RERIENE / ekt (NG A R R

BRI EZ 5 - DLE R
FRERYIELE - H ATEIPERFE RT3 R HE R nT AU S BEB)(E FH R & (UM

Rkt / RIS AT G TATA
=) AT E ST BT RS EUE el (B2
o IR EERARER

ChR R YA

TSGR T 2 T
 BRIERE RV EPIEER - B RE DB

£ INC S (ot

FEEOHIEUTA

(TSR RS 773 - (B2

AP HETT

par! (%%Eﬁ%ﬂ
rm 0] BT
ENEERN e %Z%E

R o 97T & 3Rs [RALZAFEE (ML) #51 - BRILZST - K2E
B/ SRR AUHIES 574 OECD TG 430~OECD TG 431-OECD TG 435
OECD TG 439 5 3Rs 151 (3% 3.2-10) » WA e SR

AT U E e Eh s (OECD TG 404 ) - AL
R / Gk EEREE - e

EAeNCeSEan Nl ]
G IATA SpFFERT Ehz AR H

Vg > RS TRE I ME (OIS A LR i Z R R / &
AR ALY A =5 B E )R -

s

7 3.2-10 RRERIAIT / EEIEavIR:

RS EERERRIESE

OECD TG 430 OECD TG 431 OECD TG 435 OECD TG 439
ke o | LA | REEL  BOSNBIE | AN
RS - BRI | s femr . Je T
2pEA /A ser g
BRI BB £ BB 1 BB 1 BB £
o7zt
i B R R MBSO | MBS | R R
pg | S0 MLUISSUEE Y | 70 wLion? fyiient | SOOML AT | 26-83 pLicn?
T A EREF7K 150 uL 30 mg/en’® A3 500 mg AR 5 mg/cm?
A B 0B
e . . .
R | o e S RIEY SEERIEY B
O

VY~ HRIB RS
(—) IREEH]

B HREE RO AT
Draize ) DL R At (5 B % Bt

B S e

W 1940 4L

e sxiE+: (John H.

s A R RE R ER - #lfl (A 2k B ( Draize
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Eye Test) o &% Matam ¢ AR bt > BAEE A 5 — & 2 R
{BA BB YHIIREE SR b —PRlRpfa] - P i s R e W 22
SOk - B G RIREIZR 2 G ALK - B03E4L -~ fERR - HED
AN~ 5 (uleer) ~ N ~ RIS AIRBECH - (8 HAVHIEE @ E
e bR - EEMEENEIYTEEN - 40 o FAEUSHEZ EIIR
5 2Rz g A R RS » HERAR BN e 2 2B 9t » 5 R B P R G
PRI B s\ B 7 AE & B EHENYE A F2k

TEAR LA BRI AT 1981 FHARHIME Ky OECD HYRIGHES [ S R
e / & &k ( OECD Test No.405-In vivo eye irritation/serious eye damage )
HRIEITZRIERT - EET NSRRI &8 ~ a5 F Fe Bl e
B~ 2 B SRy~ PR N EEGRLL R &R S B RS 774 (TATA) HY5 & -

RREE " ¥ L2 E B A L E RS THR o B8
RS SRR I A RE A - AR H P N S 2 I ET G 4%
BEELE S ] < OECD METES [ - H @RISR / &6t (OECD TG
405 ) HF RyeZ HIERESREAY B (B8 MIEAJ75 ) FIREF - MR
fag [tAFIAR " B LY S s R R e 5 | FolEAREE R
U P R A — -

e HAHENS R A E bR - SRR RV ER —% - 1
BB A GEENE - FEGEESESE 0.1 ml OOFES) PUK 100 mg

(ERS » TR ) - AEYE @ REEERR — ERAVAEE 5
(conjunctival sac) » PASS—HRIE R ¥ 004H < A —/ NIFRIRIBC ER Y
TR AEARET AR CRA) ~ IR (383%) TI4ERE (SF40FIHERR ) 7Y
OB TRY T  IRERE ST IRAETORNR 3.2-11 1 -

FESS A] RE B EE TR IR IR RV B AT 0 ah s - Rk B — YRGS
A -IRBE RIS 1 4 ORI RTIRIE SO ) 5 AT AT RES [EE m] AR
RFEIPVETTIH - FEIBER B E S -IRE RIS 2A S (HREER]
A B SCETEZ B — i E SRNG5S -HREE R 2B SR
PREVHRISRIZD - RS IE 7 REEIHPY AT AVIRIS RIZCSEE (&
3.2-12) -
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#x 3.2-11  RERETHEK

A (Cornea) &l
JEEIE (Opacity) * % (JEHUE @ B EEHAEE) *
TR BORE 0
PEHCUAE R &I, (IEE LEAVRAEEREERIN ) 5 T REAHER AT =] 5, 1
B SRR R IR, 5 T A S A 2
HFEE (Nacrous area) ; 75 1] RAVHLBEARETN » BEFLAK/ NS TFERE 3
FERREE 5 AW AL 4
BORTTHE © 4
*JE LR R B
g A (Iris) Al
IEHE 0
AN ~ eI ~ FERR - AR B0  MEDCE R IE (F181IK 1
FEME R — TR
ERITTL ~ B EE A B e A S 2
BORATRE © 2
&if (Conjunctivae ) gl
AT (PSR FIERAERR © L F5 A RS S )
IEH 0
—smERm CE5H) 1
R~ RALE 5 (ERIME RSB 2
TR AL & 3
BORATRE © 3
{EE2SZJfE (Chemosis ) &Gl
FERR (FEHRAZAN / BG#E )
IEH 0
—EEE Y E 7R 1
HARERERR ~ HR K7 50579 NE 2
FERR ~ IR R REIRARA—F 3
FERR @ IREz& E—FDIE 4

BOKHIRE © 4
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& 3.2-12 REBRIACERS!

ol

IREERUEY) £ 14 | 2. 201 3 EFBRIYTHY 2 &5 EHIRGMHERE -
(R o] VRIS SUE ) o FREEE >3 5 M1/ 5

Z/VFE | EEBREYIRIAIR - ARG FE A UE - BRI
1B 21 REZIHNZE/ DA s sg e mi © 1/ 5

o HTHER > 1.5 -
MBFEHEELE T 2 1% 24 ~ 48 F1 72 /N &R st RAV T 0 8 -

CHREBHRED

RIS RIED) 56 2A &)

2/DIE 3 EFREY T 2 5 L HEGERIE

e ABUREAE =1 fl /5

o BTFEIR > 1> 1/ 3¢

o GERETRIM >2 0 A1/ B

o GEFBKHE >2 -

PR RIEYTE I 1% 24 ~ 48 F1 72 /NIy SRR TR AV 08
i BAETER 21 REIZEAAN 584 m] i

ARSI 5 2B 4 | ACHRESRISIE 2A g (HRISHIH) 2 SUIREE R FTIIRIERE 7 R
CEEBAIRIS IR | WIS e S mTa -

(=) REFRESERE CHIETT A

1.

AR R EAEE AR )77 (OECD TG 437- Bovine corneal opacity
and permeability test method )

AR BN R EMAE DA (OECD TG 437) 7% 2009 58
HUAEAES | > SAEREA] (1) %‘It%%ﬁﬁ%ﬂ%a{ﬁﬁﬁ{b%mﬁ (2) 1%
SRR IR S R G A T 0 A B - S AR &
GHS (L& BRI ﬁﬁ R o 2RI AR EAE T A RRAS B
B mEFE AN E AR B E R Laserhght based opacitometer,
LLBO ) » H4ge B Bias A F it e & 2 MofEl U7 /ARy OP-KIT

ANESEETRIL (3% 3.2-13) - s Bg i (58 A P18 Ry A=A B A
HRIE AR ] HE = ~ T B AL ERG DU BB BTG - ) m 22
7 Ry [ RE IR RE SIS PR DA S [ 83 5 1A PR W et < SRR 4H A1 75
FEb B2 MR IR - BT R R IR AR RS2 A
M o B R AR AN EIAE - R EERR AR
TEEABUEET | 2B R EEE (sodium fluorescein )
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AL AR T - N AESERIVE/ETHE - ZB¥ERTEE
P AR ARG g 2 B2 228K (fluorescein ) & Al AR E BN

. EEBEZRHIE )74 [OECD TG 438- Isolated Chicken Eye (ICE) Test
Method]

AHEE S | B R 2 e s b 22 RS Z B E Y
T2y BEHAR P FE R RE AR - ARV EIER SRR
EEERTEHS > (2) FHECREANRE (BXRNE) ¥ EREE
AR - (3) EESEINEYHIE (BERR) - A1(4) EOERIRNSRE 28T
REEIRGHEHE - REEN NGRS - EIRARG
TrRETTRHE - AR SIS HIRRIEOIH © 1E5h - dHSm S A
H]FHTEERS N HIEARS R > ETTEs % UN GHS 55 1 43Rl pH (2 <
pH < 11.5) JEZFRIF I E MR TEM] -

55 [ (s FH BRI e R e P R - DRI B 0 & 5 0.03 ml (O
fG) LUK 0.03 g ([EEG - FROHEERCA) ) o GRS o B FR S A
PESHIRAH o RGN 2R TR BOR IS A B B e o0 B — BRI R 1R BT 75T
fifi o SPALEEE Ry AR ~ BEAR - BOCAARIR A AR S b (140 -
ERZMIPAERZRD) (% 3.2-14) » FEER NRER ZaHE T LIFRRE
BT XA - WHETT I o A R R R R I R R R T
(slit-lamp microscope ) FI|FHYGELHIEET (optical pachymeter ) JHI & FH
FRIEREIME > #EEIRBE L T AZGETRESEH (FaotbRom)
(B/:\H?rf'aﬁ tIYAREERE - t=0 H%’\J%H?'EEE) « 100
>t = 0 IV A RRE S
— EL B A B T DR T il R ICE 80 - L
7% 3.2-15~%% 3.2-18 DIAMERERR « IR LR ME TS HAEED
ARHEFT ICE R4l oy - L2 am AV HIE 7 B2 L UN GHS e 2R Y
fiti » 8% E TS HY A R AR ~ AR R e R R B 70 M
& K 3.2-19 F -
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7 3.2-13 AR SHBRERIBENAERD A RIREPRIEK
BERIMIBFEIVRFIE SR BRRE

REN R RENEER 2
OP-KIT and Duratec LLBO UN GHS
IVIS<3 LIS<30 s el

LIS >30 PAK lux/7<145

3 <IVIS <55 J—
LI 0D490 < 2.5 TR THD

o LIS > 30 BLJ lux/7 < 145 D) K OD490 > 2.5 5§
VIS > 55 K K = 14K
o LIS > 30 DL lux/7 > 145

¥ IVIS @ BBAMNRNEHEE (In Vitro Irritancy Score )
LIS : LLBO #i;#45%% (LLBO Irritancy Score )
Lux £y LLBO HYHISEEAL » EEIRERY ST B » NEHEER S lux/7 ZF9HE

* 3.2-14 AREHNDITE

55 i

0 (LMD

0.5 FEH TGRS

1 WIS T HIR e AR A R o] R

BEPERIRA R MR LA

BREERYARURE § MEAE R BASANET © BALR/NEPFER TR

BN VS I 8]

SERFABEURE  HEE AR R

& 3.2-15 EHARFBNDRE

B2) S

0 IR BN

0.5 JRH R R AR RO R

1 A T8 e R e R eI BE AR B E R B

5 S TR SR £ 2 B B S 22

3 Rl KT A R R D2
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7% 3.2-16 MAIRIERC ICE DIRIR%E

S RERERR (%) ICE J#57]
075 I
>5 7l 12 I
>12 5 18 (pEHE >75 578 )
>12 5 18 (pEHE =75 578 )
>18 % 26 111
>26 % 32 (pEH1% >75 77 )
>26 £ 32 (pEIR% =75 578 ) v
>32
7 3.2-17 RBEBE XL ICE DEE
BBy ICE %51
0.0~0.5 I
0.6~1.5 il
1.6~2.5 11
2.6~4.0 1\

& 3.2-18 PIIRIERWEL ICE DiRIRE

Faii% 30 JyiE 2 SRRy ICE #8351
0.0~0.5 I
0.6~1.5 11
1.6~2.5 11
26~3.0 v

< 3.2-19 {CEREERE D
UN GHS 73 JHf5EAE 3 {EHEA% R~ 47 ICE %1
3x1
I 2x1>1xII
2xI001x1
i ETEM HitrzH &
3xIV
2xIV s 1 x1II
2xIV 1 x1I
Km0 1 2xIV > 1xI

2 30 syl AR R =3 (£ 2 &iR)

AR T ABUEE =4 (202 &IR)

F Rz ERAE) (20 1 ER)
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3. BOLRBRNHITE - ERIRIS R eREE =R (OECD TG 460-

Fluorescein leakage test method for identifying ocular corrosives and

severe irritants )

#YEZEB (Fluorescein leakage, FL ) JHIER 5742 —FERE NI
Jiik o RHER ey BURIR BN S eh YT E M B R - BB R 9E
JE 2% B e R B 1% S EURIFHER IS BT 21 KRR Al s
R 1R E YR RAVEEYYE - IREDE e M) E & IRIE ISR
N[ HASIE G EEYE -

HEZREDER 2R fE e 2R AN RIRHE - B2 R2H
A R ESEE BRI R oy JE A AR B — 80> - NI - 30k FL (F
R H Ll 7574 (Top-down approach ) HHiyE5—2 » DIGHAIHRES &Sk
)/ g BRI ARETE S OE YY) B B INVE B R Al B Rk

(MDCK CB997) » HlEAM E#iE F | mg/ml~250 mg/ml - ZHEVEEE
mm R ARG - RIFR AL 750 mg/ml ARSI o & HIE G s R & it
25 mg/ml 1 100 mg/ml 7 & » RIFERMEIRIZEES MRS (1~25~50
75 ~ 100 mg/ml) - HFFEIFER2ME R 5 S IRAE » ST ZURARIE 20
R2RNE > R TATETEE 20 %R B RIVILEYER
& DASEEG FHE AR s L2 i IR I Tl / BREE RS - AERA I
REFFLHEHR 3.2-20
FLp =[(A-B) / (C-B)] x (Mc —Mg) + Mg

#f © D= {IHE L

A= EEEYEE (20% #EEEZR)

B= B FEZEBREIL <A

C= EHFBRE DL >A

MC = C 2% (mg/ml)

MB = B fJj[% (mg/ml)

& 3.2-20 BHARZWMLZDBRDIRDEEEE

FL20 (mg/ml) UN GHS 43EBfER | EU CPL 4JEEIfET | U.S. EPA 4MJEELEET

F1E F 1 F 1
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4. (1) FHEFEERITBEENVLEEVE QA TR EEIRRHEEER
RGN SR Z BN R RS J77A (Test No.491- Short time
exposure in vitro test method for identifying i) Chemicals inducing serious
eye damage and i1) Chemicals not requiring classification for eye irritation

or serious eye damage )

A/ MR 758 (Short Time Exposure) G AfSEHARAE
% ERHRIF R BV L2V B A 75 B BRI A R AR S R B e e EE AR
IETREHIEEEYE - (BB A Al b R R ATHE s I A 2 B2
HE b AARSATIRIE RS E A A T

Z a5 o FH B k2 2 A AR R (statens seruminstitut rabbit
cornea cells ) #EFTHIER o HIEWVE R & B 5%F1 0.05% (v/v) Efﬁ@}ﬁ
B I EIEA - ST RRLL MTT TN S5 (T4
7 3.2-21 By STE st U5 7AHI TR -

7 3.2-21 BRIMNEREIRERGED ANFRRIER

i EREES

UN GHS 4348 M
5% | 2 0.05% ” ;

PIERLEEY) » (EAETE © BRI EDE MERIRIE SRS

0 0 $rEK
>70% | > 70% TR | g ot S N BT (L (WTERLRSY))
<70% >70% | AR TEM] dev A A
<70% <70% R — YIERLEEY)

5. BN AR EAZAAE (RhCE) A7k - SR A T 08

TR R HR B R B iy EEIR IS R G AV (L2050 (OECD TG 492-
Reconstructed human Cornea-like Epithelium (RhCE) test method for

identifying chemicals not requiring classification and labelling for eye

irritation or serious eye damage )

ARG 58 FH B B R iR s B S DU S E B B A AR AR 3D
ﬁafﬁ iﬁ%aﬂmmk}_ﬂﬂ MRS 3 2 R A A N I E T
o AMETES Al —fERG A NHIE - 1RIE UN GHS 3511 75 2 AHR S
ﬁﬂ}gﬁ%%ﬁ%ﬁﬁﬁa%ﬁ%%_ TR RHI L R A © IR A RS e

3-49
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AR ER (RhCE) et \JH AR b RZHIRHEREE - JERREE -
AALAAEEFME - RhCE $HE AR B R ~ AJEA
Fb A A _E R IR s A A R R B A o - 75 St
SEEBRIR ATE R 73 JE s FE S (LRI BIR B R - TERE B et AJsr
HEARAEL -

A4S ATEE LAY 3D RhCE #5x(A EpiOcular™ (3E[E] )
SkinEthic™ HCE (£ ) ~ Labcyte CORNEAMODEL24 ( HA) DL
MCTT HCE™ () - RE a8 o0 1 F i %8/ Wi fiE 3D RhCE 4
GRASENS - WAERBEADARR BRI N EHM 5 - A E
RS o S S VUM EE LA (tetrazolium dye ) ZREALIHAMAEFE
o fildn - MTT 2 WST - fEREE (L& - RGN RIETIUMEES 77
7> 7£ VRM ZHEHEZF - DL 1 mg/mL AYREEL 0.3 mL MTT /&K
H 180+15 774 » RhCE 4HARME A EMINRE MTT &7 peEE 2 MTT
SR > AR RN BRI RIS T AL BBl & 570
nm HYROCEBGE SRR HET AR B LA ER - $HEAE
HYEE A\ A s (A & B BV HIE S5~ (R ~ BARREER 1T -
Mt & REPAEIES [P AR ER (W7 3.2-22 ) -

(=) BREFRUSIEE AR A AT EE

HRHE RS RIS S [ ] 2B R A LR E R S 5%
BRHERES | ek n] (P A e A A MsER (OECD TG 437) »
ARG RSN (OECD TG 438 )~ &t Z 2 Rlls U774 (OECD TG 460 ) »
(1) FAEEEIREREHEE2YE Q) fF o IR ee =R AR
B EEYYE 2 s iR EEsER )75 (OECD TG 491) LUK AHA
Rtk L RZ4HE (RhCE) AgllUT72% > PRSI 75 B oy BN IR A0 R RIS R
ek R EEERIF IR EAVEE M (OECD TG 492) ##E(T UN GHS HYE R
15 / RSAREE G Z 4R 5385 DUERE 6.3 THIRIE RIS B &R K
MHEAJTALLEGRE2H R 3.2-23 - ARPVIEIS B > R e EE
& IATA SRESHEITEREIRIG RIS / RIBOTE > HRERIRERA e DUE
{1035 - JES B A LA Ae s NSO A A IUEDS - A T
oM AEEEREYEERITA



PR HABPR RS EEHEUTA

% 3.2-22 ERMAEAR CRENZRIFSHEBIRED N
OECD/OCDE 492 I3

Nr. 1 2 3 4
Test Method EpiOcular™ EIT SkinEthic™ HCE EIT LabCyte CORNEA- MCTT HCE™ EIT
Component (VRM 1) (VRM 2) MODEL24 EIT a
Protocol’ Liquids : i ; : o ; Qs ;
(pipetteable at Solids Liquids and viscous| Solids Liquid Solids Liquid Solids
37£1°C or lower (not pipetteable) (pipetteable) (not pipetteable) (pipetteable) (not pipetteable) (pipetteabl (ot pip
for
Tetrazolium 180 min (=15 | 180 min (=15 [ 180 min (215 | 180 min (215 | 240 minutes(=15 | 240 minutes (x15 | 180 min (=5 min) | 180 min (5 min)
salt incubation | min) at 37=2°C, | min) at 37=2°C, | min) at 37£2°C, | min) at 3722°C, | minutes) at | minutes) at | at 3722°C, 5£1% | at 37=2°C, 5x1%
and 51% CO2, | 5%1% COy, | 5%1% COz, | 5%1% COn, 37£2°C, 521% | 3722°C, 5%1% | CO2, =95%RH CO2, =295%RH
temperature 295%RH 295% RH 295% RH =95% RH COz, 95% RH COz, =95%RH
Extraction 2 mL isopropanol | 2 mL isopropanol | 1.5 mL | 15 mL | Not required Not required Not required Not required
solvent (extraction (extraction isopropanol isopropanol
from top and | from top and | (extraction (extraction
bottom of | bottomofinsert | from top and | from top and
insert by | by piercing the | bottom of | bottom of
piercing  the | tissue) insert) insert)
tissue)
Extraction 23 h  with | 2.3 h  with | 4 h with shaking | Atleast 2 h with | Not required Not required Not required Not required
time and | shaking (~120 | shaking (~120 | (~120 shaking  (~120
temperature pm) at RT or pm) at RT or 1pm) at RT or at | rpm)atRT
ovemight at 4- | ovemight at 4- | least ovemight
10°C 10°C without shaking
at4-10°C
OD reading 570 nm (550 - [ 570nm(550-590 | 570nm(540-600 [ 570nm(540-600 | 450nm 450 nm 450 nm 450 nm
590 nm) nm) nm) nm) with  reference | with  reference | with  reference | with  reference
without without without without filter (650 nm) filter (650 nm) filter (650 nm) filter (650 nm)
£ filter f filter fe filter ref filter
Tissue Quality | Treatment with | Treatment with | 30 mun treatment | 30 mun treatment | 60 minutes | 60 minutes | Treatment with | Treatment with
Control 100 pL of 0.3% | 100 pL of 0.3% | withSDS (S0 puL) | with SDS(S0puL) | treatment with | treatment with | 50 pL of 03% | 50 uL of 0.3%
(i) Trton X- | (wv) Trton X- | 1.0 mg/mlL < 10 mg/mL < | SDSQ25ul) SDS (25 pL) (w/v) Trton X- | (vA) Triton X-
100 100 ICo < 35|ICx = 35|10 mgml < | 10 mgml < | 100 100
122 min < 122 min < mg/mL mg/mL ICe <= 40 | ICx = 40 176 min < 176 min <=
EToo = 375 | ETso = 375 mg/mL mg/mlL ETso = 410 | ETso = 410
min min min min

& 3.2-23 REBRIAELBNRDA

R B BhFLZR | EIMERRE | EERAEAEE
B ( gE C];E'Tf il EEAEE | AR
(OECD TG (OECDTG | (OECDTG | (OECDTG

438)
437) 460) 491) 492)

SN © PEREA SRS R B E R LY E - N E T E R

SLEI P

BIEEA

air FRAE FE R R FRAE FRAE FRA

VIERE 0* 0* 0 0 0

1 ~250 mg/ml » S

e |70 MPURNR 003 ml G | st | 050 foosw | 1P

MEURE & " e L T\&E H
ZWEPE 1003 g (Ege) | AEAEN 750 (viv) SEREHER Y

mg/ml =R

H A A B —REIMERESIHL R A (OECD TG 405 ) RFEHI [FE{LERAEH
AERIRA | AYRIEM: - INBEFREC S (0 A 73 e S SRBS A/ e & IsE G 757k (TATA) ARG HE
ARSI -
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I~ Rt
(—) R

FeRE ey - R A A LR ARl (OECD TG 406: Skin
Sensitisation Guinea Pig Maximisation Test and Buehler Test ) £~ 1981 4
PR OECD JMlzd551 - BEIEHY 1991 DUK, 2021 FE#E(TIEET » #4551
it FEFE A A HIES, - Magnusson 1 Kligman 9K B A (B2 ES ( Guinea
Pig Maximisation Test, GPMT ) » B[IFI| A1 EA S 58 247 (Freund's
Complete Adjuvant, FCA ) 258 K7 AR > LU I RERIRIAY Ak AR st

(Buehler Test ) » REATEASRAIARZ Bl A batl BB (i FH B - ER (e
Ak > EEIEEEH - A& HAtl R i R e A BRI A R e -
DUT R RS B K22 B R Bt B A At

KB AR EEER = B. Magnusson F{1 Albert Kligman 3 1969 4
EXR ARG N aEs - RN EEE SN EgaE - sl
VW) IE R NS / Sk (BREFEE ) FEEHE - &0 10~14
K& E 752 (induction exposure ) 1% » REENY) FF2 Y 55 P& ( challenge
dose ) - R RGBT B35 7 B 1Y K2 S NERZ FE BLAE Eﬁgﬁﬂﬁﬁ‘ TRz
REZ R 3% TR TR IR AH T TLLRR - % B fR EH 270 10 EFYI RHEEY)
FRHEAHDUR 5 S EREIGAE - (ERISEETTE - AN BRI E
Ry = HFERDR TR (non-irritant dose ) » 78 & A RS A DUESE R &
=S FYINHIE T T o REESE RIRRELL N EREE0 H
SURRRZE S FE - 0= fEn] ML 5 1 = ZTHEPERIRALEE 5 2= FEAYRE
EYELTPE S 3 = SRFUAVAIBRAIRERR - Ealbah 2/ A 30%EYIS ER
R Forela i - BURZ S & S 2 ey -

AbrmakEe N — A N E S SN S BB E RN - 2
i Edwin Vernon Buehler A 1965 FE XL - B2 —(EIEFAET S ER
(non-adjuvant test ) < MBI & R BN SHIEAVHEYE - RGN —
[EF M E - HRE A ERESEE - BEREYELEE
ZME AR RARRR S F e s Em o 4sats (OECD TG 429) FrHY
R - BBz 20 EIF LSRRI LUK 10 E1F FE IR - 55
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Z5%F% (Induction exposure) HYRENE Ry HEEEEHRIMHY R = K& - 1
FIF- PkExFEE (challenge exposure ) R ERZ & i = I R E R =

A R A DA fE P i & s = BRI AT 7 T EE © HIEAEEHRIR
SCEk R A ST R HE SR = SR NE - sliaTam 20 15%H)
BRI RIS Ryt

(2) e R (O T4

1. FEEE  FEEhimeEsEstEs (OECD TG 429: Skin Sensitization Local
Lymph Node Assay, LLNA )

"R EN S AR & B (LLNA) JZH Kimber 2 APl (F
Ratil LYV E S B ERE IR 574 » Z1% » LLNA Zmﬁff‘?éﬁ’ﬂﬁﬁ
FfERg - MBS 1999 FRRIFEIE LM lervans L -
{573 LLNA Rl Ry — 4L AR ERag A G N R il OIS 72 - Hbgsdiaie
AR R 5 Bt B e A - OECD it 2002 £FEERA] LLNA {E R 2817
AU > 3841 OECD TG 429 - LLNA SBiPHEtt AR Az
HESS > TEARFEAR Z R Z EslBREl 4 LLNA slERFTHUR - 2010
> OECD B3z st - Hrhe i 2 BNE BB el S il
B ONEERD - IRIZESE REACH JAM > LLNA 246N K& 1B
HEHTEEETT A - WAERFREIL N A (8 H AN - 3 H R (6
FHAEA T AR A

HIFY LLNA 22— 575 NI A R R i B e v At P it o
(EHENY) - 2AMTE AT ARE R P VEIIEE - 1E5h > LLNA
HE BRI EEMESCE - B0 - BT AR TSR E S
A E - tEYh > BARZ EE A SR A ERYE LLNA AFRERE
Bl > [NE LLNA BEJBC EPIHIAIRmATRE  ©

LLNA {VE /R 3 2R A E R N HE (B =0l -
AEHIEHERS [ (draining ) RESASHTSESERE ST o RS AHAEIGTE o] L&
B MEREEC (B & SH-RRRIZIE - tritiaded thymidine ) ~ 29251 (&
EMEARETR ATP &) BefilE CFIA BrdU RrEEiiem
ELISA) #HIE - MAE TG 429 tf » ME4HAENY TARE T2 78 FHIBU 1

3-53
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By T BT E & - R A AH B P P FE S R S e P Y
SPIRETEAET TERER o AR(E R B S IR A TR LR - Al R
5% (simulation index, SI) - & SI{H>3 » Rz LERY)E Ry VBT K s i
B -

REHETE |  AHEVEEA 8~12 Al - RFEZHY CBA/Ca
CBA/J fnZ 1M NG, - BB E4H 2/ DI U E )Y - m S E ]
T2/ = (EREAVAEE NI M S b2 B A - B ERbHiGRT =
K 25 L A EMRA N E KNS - (IREW K% IEEAR
SER ST CH-BOREE o TU NS T TR - BRI E
7 OPRES 4 B H 4 e 0 4 £ B SRR O R it PR RS R BB PO MR

( scintillation fluid ) BYFF4HE (scintillation vial ) thfEfT *H S8 - 45
RS g DL SIEEH » 45 STE>3 > AR DUHE Rz M E B K e
) -

2. EiEEY - FELMELEEER - DA (OECD TG 442A: Skin Sensitization

Local Lymph Node Assay: DA )

"R 4SRN ¢ DA ) (LLNADA) BIRRUR 4 R~ LLNA
A s AR ERAEY) 2 (bioluminescence ) AL ATP 2 &
& DUE RN AR JEAYFERT « B LLNA (Bl - LLNA @ DA
W5 K2 [ AR A 2R B LABR A28 FH A B 2 S RE R TA Y e R B - It
Hh o BRI AR DNA {5 A U PR AREEC B AT Al Rz 5 8 B RV BE
11 BRIER BN A B YR B AR P REME - B WTRE[ES
JEE FH /N B SI A F B A ) - e — 20 ek D {5 F R 2 B AR R 2B
&7
B LLNA [FHEEAE{UEE » LLNA : DA 2R 4904 a8t CHp
AEMRTAHRE R ATP &8 ) REIZE RS iAW E 1% 5 R 2k
MEEETIETERE ) ARV AR B R B (L ATP FIE R oK E
42 SEHETRIE I ATP T 2 43 MERA (% - PR EHAH PR R4 el T
bLi - STEHELLRMES SIUHE - 75 SI{E>1.8 HIHEZAEYIE
K2 5 AE ) -
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AHIEPATEE FHEE) a0 Ry 8~12 Rl RHT CBA/T HEME/NER, - 2
il S0 2/ VO S B - S A A 22 ) = (R Y )
B W HAMOE M R PR PEAIRAE - BERBHIGRT =R 1% S
P47 (Sodium Laurate Sulphate ) ZEPRYE B H- 2 #ET T THE EEAVED(E -
—/NEF&RE 25 L EEMRRI NS E SRR - BERE =X
‘INFETREBET SLS FRBELIUZEY) R BEHEIE - R e 2%
24~30 /NEFREE BT TARYE - BETRICH OMEEAEHIL L (AR (5 Bl
HERER - R iEBE R AT EAMES T ATP S ERVRIA -

MEEET ATP S BV IERE e R/ R A ATP
& EUA & AT AR - 5% aUBl & DUAE B 28O B {7 ( Relative
luminescence unit) fHIAEY2 o S EERAHAIEE R & LIS SIE
R o 25 SIE>1.8 RIHIE Z NS Fy K2 aa ) -

. el sh s Es - BrdU-ELISA =¢ BrdU-FCM ( Test No.442B- Skin
Sensitization Local Lymph Node Assay: BrdU-ELISA or —-FCM )

AHERFES H ot LLNA E AR B 320575 A
A ELISA =0 S 4HAEEE /74 (Flow cytometry method, FCM ) FY3HIER
A IR AR AR BN PR (5-bromo-2-deoxyuridine,
BrdU) ACHIEMEAHRENETE - EEHRE&SEEE (OECD TG 429 ~ TG
442A H1 TG 442B) fEEhrEcE DL E SR iFEUE (B(L) J7HE L OECD
TG 406 PR~ B 5 ELAESY -

ARG S | R SR UL R S BRI - 2RI R
M BrdU & BACRITS |57 HBDIE 4o S P AR Y B A0 -
BrdU-ELISA fi5{fr » BrdU :ASE 4 H ELISA I - #6r1%f BrdU
S R TIAICE T -

A TR (50 By 8~12 FBSAHT CBA/IN HEVE/NE, -
R4 /D PO S By - TR S A 2 L = (B AR,
WY G ELSMIBHE BB PESHAAE - EFBRBRAGHI = TG 25 uL e e
MBIV R PR - (B — R LR 5044 T 0.5 mL (S
mg/EE) 9 10 mg/mL BrdU 33575 - 24 /NEF IS BWIE TR - HLH

3-55
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MESEAAER [ ELISA » B 370 nm IR R B 492 nm K227

Riefl BrdU && - S ERHRIHVGERGLIVY SHEARETR - STE
A A R (S i PR AE R DA IR 4H Y P4 BrdU 545 %0 (BrdU

labeling index )it 5HftH % SI{E=1.6 AIHENEAIE K K7 i) -

BrdU-CFM =1V E bR B B F ey ZEaAE 0L - AEFER BrdU
A ER 74 (FCM) JHIE > FCM iR ¥} BrdU Hifg sk
15 /EULHEJJQ DLERR & 5555 2% (Fluorescein isothiocyanate ) #E7 7123

AEEEPATEROEYIL R 8 B2 12 iKY BALB/C HEME:
/NER o BHEFIEALZE /D E R ESNY) > RiEsmERIREE /D =(HRE
A EWTE L H MR R et S iRl - EERBHIGRT =R 25 uL
ERHEYE RN KE—REDIERE EHE =457 0.1
mL (2 mg/ZE) 19 20 mg/mL BrdU YA © 24 /NEH&RIEN Y TR
HU RS Sl 12 o AR Al Gt Thedl - S E SR HIRIAE R G Do
3 STEARTR » He SUEZ#E 48 pa B4 PR DU B 4H P45 BrdU
PR ASATRERY P EE R - & ST {E>2.7 AIFEZAETTE B
R 1B -

- R L s - EREEARE NS (OECD TG 442C: In Chemico

Skin Sensitisation: Direct Peptide Reactivity Assay, DPRA )

RS F B R R A (LY E E AN IB R
[ZJE - & —RIFEEE S BNV CEYVER - R A4 E g R
TS FE » W22 (sensitization ) ZFE - & FH X EL
BEWVER;  Rig R A OS2 E B AR - ik
S IREEIZUSE « —REIM = » KRR a s HEEALsE (3841) ~ /KAE (fE
AR FKEE (AR ek o BLAh - AHE K2 R - R S
5 [REAYAE PR S FEAE] - Horpiy F 3 R i 2 Vi S L &2
ELE I OFE o R (LYY E R B 8UR R H S [E— 251y R e
R FE R — (AR AR Y 282 - (R OECD JE 2% 1812 Hh Ay 122 = (]
RESESEF R - (1) EOBEEEWERAES - 2) AEHMIEAYE(L -
(3) 2 RAHREAYIEAL
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AMEAES EE G H FHERE (cysteine, 0.667 mM in pH7.5) ~ &
% (lysine 0.667 mM in pH 10.2 ) FE &7 R EAA g Z ALY E LL
1:10 B¢ 1:50 LEGPE A& 00 N (22.5C 2 30C ) 55 24 /NI - [
BB SSRGS T 220 nm (e LR X5 B AR KT E R
HERRRIERIRIELE D - R = B SR B R R L AIRRaZ ol
AEBEHE B A SEAEET BB AR R R TR
DATEHIE A TR AL - sHEEEE 2535 3.2-24 » FERELI HRZIE
Vs B8 B (skin sensitisers ) / JEEUEE (non-sensitisers ) ©
ErEln SR ARAESEYIETES SRR IEBEE S

o

B

. R i RSy Ml - ARE-Nrf2 555 HIEE( OECD TG 442D- In vitro
skin sensitisation: ARE-Nrf2 luciferase test method )

OECD TG 442D R7[iEfgacshalla © ARE-Nrf2 & e EgRElE AT
Sy By RifE 770 1L ARE-Nrf2 luciferase KeratinoSensTM test method /1
2. ARE-Nrf2 luciferase LuSens test method - [ &5 F3 iAMEEE A7 i 2057
PEGE IR TR A (BRI - FEE BB B IES - A
'E4HAE (keratinocytes ) & 7 A= 26 THRA SR A [ FEEAR - EIFESE R E
(inflammatory responses ) LUK i SHHEE FeAH BANY3E S8 Behias kA
Rz > Fla - S B EF B (antioxidant/electrophile response
clement, ARE ) » & F'E AN JEAOHZY > SZYVTE VSIS TTROR -

7 3.2-24 FEEk 1:10 / BEEEL 1:50 SRR RIGR D BEFR

FREEREAIBERBONFE 7T LR P E A s
(FlaRERE) [ FESE R ELR DPRA T HI45 5
0% =PI HFEE /7L =6.38% 4 7 U 0 2 JE e
6.38% < PHHFEH 7L =22.62% (P e
22.62% <PHLHFEF TEE =42.47% o R M
[LAREEER
42.47% < FHHFEE STEE = 100% R T
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ARE-Nrf2 Byt R B HIE 72524 P —1& & ARE f#5HAY AKRIC2
BRI S luciferase &RFCHERLNZ NI B AIHEE RiZ M0
42 » B AKRIC2 A REBHUSIE T ERg R ERE - HOHETTER
H A EE—LEYEE A%  (LEYETERIAIED (sensor
protein ) {341 Kelch-like ECH-associated protein 1 (Keapl ) &5& @ #
IMEEEL Nrf2 AYAERE - TS ROREAY Y Nef2 R’ g 4 AQHIR - W04S &
EDEALIER B2 (ARE) J EZRIIVEE+ (promotor) » /&1L
ARE - [AHEAD TSR LR R EREE - A Ky luciferase &kt B AL A
RS 1E ARE |7 BE 2 oK » B DAE#E S ARE | ERHY IR TR Gk
sk AV AL - PRI R AT RE Fhdkes S5 R IME Ry RURIE )
'G5 RN PTEAC S ERE RS -

EEsEReRR ARE #EHEEE(EISERCK » TRRR
HETEEBUB IR - HACRERBIGIEGER - K ZIRZR - GHS
W7 K S B E AR Y E s 7T 02% » OECD TG 442D fY
JE B AGY Ml © ARE-Nrf2 S ERHIEDE RIFHEE AOP fd Al
Ve R BB i B IR & 2] GHS i B B AR 1

- R Ees s - NSRS (5t (OECD TG 442E- In vitro

skin sensitisation human cell line activation test, h-CLAT )

NIAAIRE R S baBRta 5 | DAR s BUR M iR ) h-CLAT J57AJ5
B BECERBEREEYERER  NEEZA MR (THP-1) il
Bz AREAT Ze R S AR A AR RE R AE R I . (CD86 1 CD54)
FHEAE - M CD86 F1 CD54 4HAEZR I HiHZH & 2K & 714
B R E e A AR E -

h-CLAT J5 A IS E AR EE M AY/E - BT AT
AR E VB ES M RTIAR  BNEYE R 5 A - 7 DPBS H,
DMSO HFAJUEIR S » (4B H A AR g Aty E W is e il
VS Ry SN U > BIoT 8 AT T - h-CLAT 75588
A] DA Sy U R IS B RGETAS R U o R RS
' NSEZ O MR B E T 24 /N > ZEiEm (4R R
SRR E P CD86 F1 CDS4 FIRAYAHEIE Lia/E & (Relative
fluorescence intensity ) » DARFd IG5 K g SRR ME S A RUBFE
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HAR SRS R = - B IRV E TP HARH A medium &2 DMSO)
BRI A IE 24 /NFF 1R - HANAEAERFFE AR 90% ; CD86 Fil CD54 K3
= [GIEEIEY)E CD86 RFI > 150 (EC150) 5z CD54 RFI >200 (EC200) »
fEMES IR MM A SR RE > BT HE MR E BIRE - difaE
FEZRRERE I K B Al aE - 5 AT IR AR IS E R 2 0T - IS E S
THP-1 {li A S REE - B LEIHEEER 75% EAE > AGTRYEE S
SR R o R BURIMEAE IR RS TERS - AETE ECiso / ECaoo AR
& BT 2 = RelRRER G MM BRI =R ZARREEIE
R 80 5 =X E R ARSI EE R - AR s R
RS BURE -

(=) REdEEE (N AR A TR

REACH ¥} 57 i SV E i fi s B s A AR I 4 VIT spee > 255K
PR S R AR - BT 1A RRTBE I - fRE
TR T E et G - B AR E - (1) $HE LU =8 E e
[EFREFERLE (AOP) HREAFEEI: (Key events, KE) HYHGIMBEE MG
B BB ECE S THAER - MBS K IE - Bise4
EL s () % LIESSL / ARERENTZE A B F RYE SR & DA T o3 R
JEL B A o RIEETT B B A8 B N B 5T o 2B (5 P TS Rk B2 45 R R
(LLNA) « 3 H fF# s R 51 REACH JE#R N FTER A 2 B8NS A B2
BN - B prieszavagsh / (LE2MENEF OECD TG 442C ~ TG
442D LK TG 442E - TR RS SRR 2 OECD TG 406 ~ TG
429 ~ TG 442A 81 TG 442B - 1SS  [HEIRE4EESR (OECD TG
429 ~ 442A . 442B) RSN E BB EEE - HEE RS2 E
#3225

HEIAE S ak BRI R 1 5 [ v (2 H e # (OECD TG 406) »
M ESSHER (OECD TG 429 )~ FEME SR : DA (OECD TG 442A )
LIR k&t © BrdU-ELISA (OECD TG 442B ) 5l 52 EL) -
e 6.4 THREEBIERETK - S e SRR EAY - EATEE
(EFRAIEBYIAEATT/5 » Sefk OECD TG 442C-E #e5M L BB E
FEH - WTHLER  HEEHYER -
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* 3.2-25 REBHTERENDE

[OECD TG [OECD TG
[OE;%T&G;OG] [OEi?;i 429] 442A) 442B)
0 LLNA : DA LLNA : BrdU
B ES N o o
ﬁ%gia B (R S BB o BB
Hif e
] Rt r—,
T > BTG . ” s N
e | RRIIG IS T IR | o e e o ) B S T (TG 429) ~ 49

(TR RSN L :
PIDESRIRRIIGERR | e (16 4420 ) SUERERIE (TG 442B) AOHIR

BERBHREE R RSN | FIREES SO - RENEEYEGEENRELRY]

il poga il B4 100% ~ 50% ~ 25% ~ 10% ~ 5% ~ 2.5% ~ 1% ~ 0.5% =
GPMT: &/ 15 E(EH4HE 10 &;
g4 5 &) z/020 8
Y= _ _ - . .

MEfEER © 270 30 & (PR 20 | (RHEALE/DIUE /0 3 (ERE SNPGRS I8 )
& 5 BHHIRLE 10 &)

ey | B ERI A > T ‘ .

EHEE R Bl TG 406 REIRD = g i/ SN e

EHIER o P B T FHELAE RV EME R & ~ DB B

7N~ ERENE

(—) HNEEREE

AENZHANREENYE - EE4H0—UNEE) > NIbEENZ
FIGE - RFERAIREE: e E 2L BB E R & R AN -
FAREERIVERERENAL - RIILEREEH =11 HIY - FERFE
FfeAlE ~ dpEEIEhY) e BrEER - PR E G B RS (58
FRHEE - #E AR BRI E0EN: - SR B e S B e
PR\ - BN R o0 RRe . (in vive) EREGHN Cin vitro) JE
HHO RN E BRI RES [ AN G E AR - 5URYE R
B &Sl oy B T T = f DL EROER NSRRI - DA AN M - HR
gl Nk AN REE - WEERZESE T (Gene mutation in
bacteria ) ~ #&4NH FLALIAEAY R IRIE 3 HA (In vitro Chromosomal
aberration test with mammalian cells in culture ) E¢ES 4|\ B PR E J68 Bt Rig %
WERZ 80 ( Thymidine Kinase, TK) 43477% (In vitro mouse lymphoma tk
assay ) DLSEEIHENY S M AIREH B ae N A RSB G oA (In vive

test for chromosomal damage using rodent hematopoietic cells ) Z o
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SEREA S BB - TE S/ Se Al SR R 5747 - A
SN FUBATRER R B A » TSV SE AN AR S A - BN
AR B > 2 A MR B B B B SRR B bR - /R
FREE(TEIETSR - I ALASTIBIEIBRS - (8 3.2:26) 0 I
BRLL 7492 3.2-27 -

() BN = HalE 2 /4

1. dHEZNZEE T © — el HAlE g 2e 258 (OECD TG 471:

Bacterial Reverse Mutation Test )

I A AR T S PR — BRI - A8ET DL TR AR T
SE 0 (1) S.typhinurium TA98 5 (2) S.typhinurium TA100 ; (3) S.
typhinurium TA1535 ~ (4) S. typhinurium 1537 ~TA97 & TA97a; (5) E.coli
WP2uvA ~ E.coli WP2uvta (pkM101) ¢ S. typhinurium TA102 ° &L
VOPIRAF R TR B VNG - MIEEE I 2/ VEA S ] oHrHy
FilE > AR(EPE A & BN - BT Ak e Sy
REER IFLBEE - BN R B W E Bt rse e e EHTE EIR A 5
mg/plate (B¢ 5 pL/plate ) » ¥R A REE IHEERY) - S A EER
ARE S - ERDUBRYIEAR - EEFEAZERIRAENE R - &0
BN E A NG S M ST R R T P R M IRAE. (ORIt
) MIBGVERIREH - HE U5 A E AT ER & A  (preincubation
method ) i PR E R A (plate incorporation method ) » & {5 A ELA
JTERG R EARENMREE - NEERREREDTE - EREEEN
FLHGH NI 22 TR AC RS S N R AU Y iR T 3R & Y G Y MU
2 R SO o GEIRBIENL 37 EREE 48~72 /NRHE - st EAHE
AR _ENEE B &8 AE L FIRF T B0 SRR A A R B TR OB
4 - HAUHEN PSS R R R - B A B
GEIRI - FECCESBRIRIF R FEITHEY - BiE RS EEE -
{EPH_ERYEE 2SS A B ~ R FE A P B8 % B HAE AR (R
72E > 5 AE B A it sE A-E [E e S B | R e e B YE
G E BRI I ER e E -
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7% 3.2-26 ERSITEFRZIRE

B AT DYk DL R RS R = A A N B MR AT R - g T [RI ER R Se g
IE EfTaE > HEEEEREE 2 -

F—4R B FE=AR VUK
Yz 4liezess MiEzEs ARz
R AN FUEAERE | BSNWIALIEANAE | RSN USRI E
AR FRHME HRHFEM Rt
RENEREFM: BENA R T
g A
1. ARG SREE — 4R E B TR SN AU AR R RN s B g N R R sl - Al T4
Bzl -
2. EEREEEREE T ANE BEE TN ERTE RS > vl BT 2o S s b B 88 v N USSR AL
Rt -
*x 3.2-27 ERFJ[M=1aEELLE8R
FERFM: =T bh#
. 7 E% S
AR o AT R B A @%ﬁ%ﬁﬁﬂ@ﬁ
H HH BB B e RS R R G E RS
FTEATYIE Ui FLSEAT AR IR | L5178Y TK+/-/INEUibk | — (o F et /N B,
S. typhimurium TA98 IR FLAEAHRE E SRE A AE A ARV HEEY)
S. typhimurium TA100 ~ §.
typhimurium TA1535 ~ S.
N typhimurium TA1537 ~ TA97
bR T 5 TA9Ta »
S. typhimurium TA102 ~ E.
coli WP2 uvr A ~
E. coliWP2 uvr A
(pkM101) -
ETAE EFE4 e | ET = LR 2 | #7 =@M 2R 2 | ZEMEFZ4E -
FlEdE |HEHE U ELFENSE |4 FEEETE 2|40 RERET R 2
P o [EEERS S re SR SRR =P S vE RS
o EITEA/ME SO RERN | ETSH/ME SO RE | BITEHME S9 RE |-
FEHEE | gy STaE I ST
FFRE I I T ZE B R Y | AR T A 0 | DA 5 2Rk ) | v B
& HIB s N T | B 2 A T R B | BT B R T | A Bk
ERGER | B MEEE: - B WEtEay 0 | 8 > [EiFsTE4un | 55 a2 s
S5 g AN B 2 48 | ISR - WEISeR R | 84 - WEE RS
o SRR B EE R - | IR Z U ENE
DIBESNHIEE S - FEZE/DSe iANE IR N 2 S04 ~ RSN EAIRRR N TR 4T - 35
. mt SRS R O AR F M Aiet » SAFETIHYER -
AR AR | 2. BaHIStSE IR (E (R IR BEEHth OECD #RERMETT » 40 © B4 AL IE AT EL R 35
2l /r /\*ﬁ AJEEFE L BE SR FLY) OECD TG 473 #EFT7HIS, -

POk -2 |
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2. BN LR R B - BRSNS AR L RS B T
(OECD TG 473: In Vitro Mammalian Chromosome Aberration Test )

o] 5 FH#RANAE (primary cell ) ~ B2E4HAE (culture cell ) ~ 44

Bl (subculture cell ) » 540: - B & B 44 RE4HER% ( Chinese hamster
fibroblast cell line ) ¢ A\ FEFEE MR BLZHME (human peripheral blood
lymphocyte ) % o Bn{ VAR TR R HoL G 8 H (-2 ~ 4l
B EHIAE S A BETE Y 5E - WEERER/ VIR 3 (E0] o HrayEl
B SEREEEAEEWRNE - ERE TR SRR E R B
B - e Dy e EURE LIRS S mg/mL ~ 5
uL/mL 5 10 mM ; 53 A dRE s R SRR =R e R e i O A &
W~ HREER AR HIGEE D 50 % - AR RIEERY) - £
EARE N gmARE IR - e RS e S AR - A7
WIFEANE - EEEEA P B NIRARENRE - FHEESANE R R
A MUEHTEE R R I SR M IR OFRISE ™)) RIS I
4 - P IR AH SRR G SE A (clastogen ) - H R FRREEMEE
RES [RER 1S IE - SIS IRAH A SRy S R SRR i B D 2
{E[LA_E. - FE(E 3G 4 (proliferative ) SARVANAE - LB TalBRnEd
ANEGH M 2R PR FRAAR 3 /NI 22 6 /NIH{% SRR > 7Y 1.5 4t
FFE (B e E i R R ) WAy s i e albe B4
IR ) R Ba s\ B I A RS Y M I R e B R Ry b Vel - JEHET TR
AnEG A MR 2R T DA Gz T 1.5 4HRC B i B el
B E ARSI MU R — G SO - BRI IR SH A HE
e R R NIET B2 100 (& TP 4B - I SC sk 38 AR A (G iy 55
(chromosome aberration ) HYAREEARIFR - Hr - JREEFEALEEG
G SRR AN E A ~ S AR EH TS AR BRORRTR LS HE
BN E - BV AL ORISR ET - AE S EE
(polyploidy ) A= M:#E%L (endoreduplication ) B§JRZE Sy ll4C 5% H:
BHETIEA R - B PR AL C Ao S8 4 A R B M IR A EE A B
ZHEIN - HEARE R ERAN il HIE KI5 FEAE R - & AN
T FIERFS PR M S R - FELCE E R R R THERY - BUBE 23R

3-63
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F/VTRBFEFTAB IR AEE L - Sl R A
& e IR AH AV ARGRS & 0 BB E & A URIE Y - (45 SRAVEY
LR RE b o SBpH B B IR AL - = 2/ D —EREURE A
EWH0G HaZSgET BaVER ) SCR EARIERUE © SaliaHnvas
SRR RS IEAEAY 95% (S H#81&[E] (Poissonbased 95% control limits )
ZAh aIHE RCREY B A S S EAE R sl R & OHIETT
AT ERG YN AU A ARG I B A A B AR5 1 B
[ FERS - FECCEE BRI EE T -

- BRSNS R A IR TR A - 1 B B v e A% B R T T

SN AL B4R LR Ze s ER (OECD TG 490: In Vitro Mammalian
Cell Gene Mutation Tests Using the Thymidine Kinase Gene )

It EE AT A A L E2YE S REAY AR R 28 88 32 IEATE 5 [ FE T WA
A EIRYAG N AL BN AN Ze 2 5 R - BIRfE TK FMS 4l % B
L5178Y TK-+/-/NEEMRE g AHAEIAT TK6 th+/-HAEA% - h 5 = AL g
BRIEIERZ TG AL N (thymidine kinase gene ) HYJE FH AR FEST 2 8811 V&
11 BB EEAA R ZEE G - 40 ¢ BEZE%E (Point mutations ) ~ 3EHE
HEZ2%% (frame-shift mutations ) F1/NF EEf2e (small deletions ) F1Z%
RS » 41 1 KF Bt (large deletions) ~ 4 fEEHE (chromosome
rearrangements ) ¢ 4735724404 (mitotic recombination ) 5 FRIZLE
W IR IR & Y TKA+/-2588 Ky TK-/- > i = i B s UE A% T e 4
HIRRRFEESET -

s PR/ NEUMES SR LS178Y tkt/-4IiHE - slBpie s £/ Ve
B 4 ETFHREGERITHRIE - SR LRI ZsWHI4Re
BN/ BRI - SR ADE MR SRR R 2 5 B SR
—f% Ry 1 mM B¢ 0.5 mg/ml ; [T RAMER A Gl SR Zal) > JE
FRIBZIAE S IE A IMEE B =R - S EIERE AL 80% 2 90%HY
AR - LR (Relative total growth, RTG ) S JEL
HEett © SOONEIR AR 25 S eEE - —MRERARINIL
BBRIEAE Rt JRIEMIEER 2 2 3 15 WA SEA 25
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V) o PSRRI EE S E A M E RV EE o KBS LR E
Bl > 4l Aroclor 1254 EZZRMEE2A B-Z5m= Bl G Era B (&Y S9 #E
TTRSYMAET S LaEs - BIFEDD S9 A0 S9 fefF MRS - SO 1Fatis
IMEFHIERE—M Ry 1%~10% (v/iv) o 5540 » BOREERCE S
LR M HEAH DUSE IR R 28 B -

IR — R R LR B OB A T AR b B
EALIRIET > HIEPIIE R EIEZRIE A 3 /NRFE 4 /N - SEER Rz
M- AR TR CEIRAEEEIRE THEER 24 /N2
i) o MR EI R e RE] > MBI ERRERIEY) - I H
IR B R ER T - FEpR BT s IR RR AT SR A% (L5178Y 4]
HERYZREERIEIIN Ry 2 KD E PRI RCR USSR a1 - R
JHSEHAR - R IRERE R & A 2 B B = S Y 96 LR H#ETT
=RAE TSR RMNE - RIS R EH SN - AIFEEY
Z/V— MRS R IRAE T AR E AR - N
AUFLEL AR R VEGER - EFREHEERIG I EIRH  lEcia A
K~ NERERITLEL > ARSI -

it DRI T 2 it 25 {1 R B i 58 4 1y AT e 2 1 DA SCRTER 0000
BAVIFIE > SERAERRSEAGEYIREHAVZEESR - G
SH M e AR SR SRR GE S - TR H BV ZE BRI N 2 /) 300
x 10 BiFaVESIRAIAHED /NS IS BAER I I ZE /) 150 x 107
MLA EAAVIREET = A8 RNy - AR — TR st ikt
T WA {E DL A R R AH 2 5 R B ke 1A ARV [N B ( Global
evaluation factor ) » H 2 HIENE » AIHIE Ryl ss R - &AM
ETfo B VRN ERT - FELCE T SRR (& P THERY

4.0 ) B8 9 5 8 4 53 -0 LB WO 4T I BR 4% 34 Bk (OECD TG
474-Mammalian Erythrocyte Micronucleus Test )

DL B4 e 5 R AR IS T 2R /N ER B BT Rty & DU
A2 T R AR R BE A/ N B Ry B Eh ) - & (58 B3 B Al R AL
EHERH - 25 eI s R Y E SR g R IE G A A T 2= 5
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Ry > AT BE ] EE— PR R Ta B - i DUENE R (B ess - NI
Bl 4HAA IRAE AT VBN B B EHE MR 2D 5 & - I8 Rg ]
DIO R T EERREN A4S T BRI TEES T T - (EHEAAS
SRS FEA LEAVED o NEHIEAE T 2 /D EE = (A
B FEREEZEAEERRE o v LU RGAELmERA R D ~ 4
S PRI MEAER ~ BSOS TREI RS NI & & S Rt C FHE AR i =
MK SRV EEE - EHEMERAMEERS > DL 2,000 me/kg {55 e s
RS ER -

HEATTIE AT (8 Y E R BE B AYALIMER § B RAGEE > 4mEE
AR R IR IR 2R E8EE - (OBEERIHREITE —X B
REGEEH 75 Ae e W —(EEs IR BUR M B S =iy > A R B— 2K -
BEFVITEZRZE D 2,000 FEAKPELIER > LCaRUIRHIE AR 5 DL
B RELIAE AR STV R E FhP 22/ VT8 500 RRALIMEK » DU M &
HzE s EEEY £/ VETEL 2,000 FELLIMER » SCHRALIMER IR AR
LLIMBRAVEENIELE » & REPAE DL B4 e A 2 S FE M b
i B A E MRS IR S RIS R  BEHEA
ffEE&ER (equivocal results) B o FR T ERIR(T AT THUBRMERT -
g 2 2V FEEEEFYIFET B A GG E - A%
YA AR I ER S H DARGET B BRI ER A B LI ER Y B
BB RIERRYIHAK  FFEBPIALIMERAHTA BRI BREE BIATA B2
ALIMER P 88 A TR 7y IRS A EH BB BINEL BRI
AR P EAEEE R -

BPIRe N E RN EE - A B S A O R 5B (OECD
TG 475: Mammalian Bone Marrow Chromosomal Aberration Test ) : —f#
EFAE ~ /NEREE B Gl TR BRI - w] DUSE R fr] ELA
i A AL EIYIRE ) o (R EAE A IR P (E AV 8
REHEVER D TE - E SR E (A AR = 5
A B R RE TE - AR NSRBI LR E T REG A AE
MERIMAZESR - PranFLesey) - QIEETEET MR - /F iR

S
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BRIERYIEORIVTES | FIEBRERI R HY B gabt 75 - 2/ 0 2A =
P& - SEFEEZEAEERRE - TS %ﬁ/@@%fﬁﬁﬁﬁim
P & 8 3 AR U S Fa A R i = MG 2 AV 28 5 - BRI ATEE
i > DL 2,000 mg/kg i Ry = RIEARTERY EIR - BE'*%E%EE F )
I 2,000 mg/keg F &R GFIEREMFE - EIRBASEEHERLLEY
(structurally relaed compounds ) HVE R~ BR RN ZEMRE - o] H
HHErRERES - TEEMHORSG TEGERENERGET »
%ﬁ—ﬁﬂ GRS EIR AUEE T - FREARA] HEREES—HN
RERFE - (G551 ME S W (BT FETRAEREE - B AGEEE - fREAUBLY 1.5
£H?IH AR (49 2 /N2 18 /NI ) FRECERE— K> 24 /NIFIRBRIRSE 2K
HREEEEE > DAite—REGEELY 1.5 dHREAE AR 41T 55— 2XHIERES -
24 /NFFH{Z HUR S5 2R « AEHETTEREEATEY 3 /NI 22 5 /NI » &SRB F 5
FET AR LR 1150+ Coleemid®ERkZKA{IIZE (colchicine ) » 2 1%
YRR YE B B SR R LA T AL BRGS0 AT - e ERAH A IR AH Y
FEFYIFREIZZE /D 1,000 FEAMEETEA 772458 (mitotic index )
DI atip s E - RRERAH A IRAHAV 80 2 /DEIZZ 200 FERTEALH
B LRSI AR R E - SEHYH Eﬁ‘l{‘ ROEGILIDE I
~ 5 {lE A AR Y e 52 B H P AR JL S 45 RS I 2 ( Structural
chromosomal aberrations ) HY4MAAELER - AiARIE S RS 1Y 1 BRI 5]
(H S A B H RIS AR HR0R - BR 1T (gaps ) AVSHRFRBCH HNHE 230
BT AL F GRS SRAR G R - B GIR E 1A A R E
FEVERYRE AN » BOEE—BREERS - (£ —RREEIRE N ARSI IR HIE
Ryl S MBS IR - B HIRATREESSRNT - RO E R A T
MR - SR 2 2/ VR aESEEY) S AR ESENEENEE - BEE
B IR AH A S e B ke B I (MR (R 7= -
(=) EREEAEROIETTE

1. EINE A Bz a5 (OECD TG 487- In Vitro Mammalian Cell

Micronucleus Test )

A N AL B RE iz a5k (OECD TG 487) A BN e SRET H
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(Mitosis phase ) #f{AEA - HAVERIRIZ A o XAV B SR )
BT IR AR LB B8 H (acentricchromosome fragments ) B
4 R oy 3 RHIFYERS R SRS TR G T S A4 o Bo BRI A AH R - f
ARG SRS A2 A FERGERT A (clastogenicity ) - T ELAHIZE
e H = RO EME (aneugenicity ) HYAETT » (EAIGUEEE T 5%
B E A BARIRRGE - G0 0 8o 4 S TR i 5 5 R il

( fluorescence in situ hybridization, FISH ) » fifZ Al i) £ & 455 2 4L
ERCET Y E BS fC ES EE S CYE - BEE R N EE W
W BT K -

G 5/ NI 2L Bl 4 e ik sl (o P AR 22 R AR ES Bk ) A4 A
(primary cell ) B¢ e B A IRATAHFEE (cell line ) 5401 : CHO ~ V79
CHLIU = L5178Y %5 » 4 ffa i ARG H (A ~ dHREHA
FIESEREITENSE - £/0FF 3 (HaoHiEE » SEFEME
A E R - RS TRIE RO E R SR o B AR
BN E S e OB FfR A 5 mg/mL ~ 5 L /mL ¢ 10
mM ; AR R E R R EE R S5+5%AVHHRE S -
ERRREANR - BAR RS MmN EER - & ealinRs g
HIUEYIESNRRRE - SEEEAER NS MU R R
R AR IR (R B IR ) ~ AR e 8 IR A5 14
R4l - S (E IRAE RIS RS A B R R /D 2 (E DA | -
RN 255804 K (growing exponentially ) FYAHAE#EI TS » T H2
ININECA RO E) 2 H B &I (actin polymerization  inhibitor
cytochalasin B, cytoB) H#E{ERERE & Kl Eaatlba « lyrinsif
IIRSIMAEHIE Z PR EANE 3 /NS R 6 /N bratiny EHuiES
(ERE ) cytoB HYREEIR » 1° 1.5~2 {IE4HAREHHIS R U HUAHAR cytoB
FRFEIR > FEEE 1.5~2 (EAA AR WCHEHAE - Je e TRa iG] A8
kb EeERaE R Rle BN HEE SRS - e T E R TR - T
BRI E S IM IR - — RN SO - AT A aliat i T R 4H A
P IRAHAYARRE S B T N RO » BB AR cytoB 383
W) F0 ¥ B AH Y 5 1 R R 2 R ST B R /D 2,000 {1 B R 4 AR
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(binucleated cells ) (HELEFERFERA#ZE /D 1,000 {EEZ4HAE -

AR 2 (B - SHEREREE VY S00 B
BHE 52U E A A= 1580 (cytokinesis block proliferation index, CBPI)
SRR (replicate index ) SZMEAMAEIE AEAIGHAEBEIEE 52 - Glbad
ANINAHREERSZR B« B A IR AH Ay (R FR P FR R 2 N H
2,000 {E4HAE (Rt EEE T EE /D 1000 [EHA4HAE - SERFE
18 2 (BRI A iz s - Wi T E B AH ¥ 8 A= A relative increase
in Cell Count ) B fHEFAMAEEE(ZIME (relative population doubling )
B A= F58 (proliferation index ) JUiE 4HAEME AL MIMAEZE BT - &
SRV iR BEAH A% 38 AR A SR BEE TERY S i Bl 2 B 2 TEAHRA 1
B INERE A Rbo eSS IR - SR & LAl BRIRIS Al A E Rl MRS R - B
T e RS 1 Bk MG SR AR R I TR N B B P s B SRR 5
[ FE SR S TER - AR S A E P ERS NS T8 1,000 FEAMAE 5 5150k
WM E SRR - ECCR E iR R TSR - BiR =R 2V
BFEFTA BN FIREEE S I9ME - S REYYE RS IS BREHY
AR FE M S MW E S S A UEB T -

SR HE M 02 R AR AR B R A NI U © SRRy
Witz o HIEPIEE— R ERT N — {202 (RS H U R i
i HEAECRRUE - HitzRE e e sE 2 50 > mTHE K5
PGSR - SERHIERE BT R Bnss R AR RS - 9GtE0h
HEIPREERAEHE - ARG FRAZ RS S - B Ry T H
TEGMESERIVEYIERES  TERTE—DHIIZE - G0 a4
B - BE BRI bR R T EE SR (Ao S R
HAAG SRS - HAth RIS R BCEA 2SR ) - SRR R - FieHt
SR HEAH SR R B EE MY B RE BRI RESE R - SR P M B T SRS SR
YRS TR AT R -

. BSYNE AL EYAIREEE Rz S5 Em (OECD TG 476: In Vitro Mammalian
Cell Gene Mutation Tests using the Hprt and xprt genes )

e NI AL B A B B R 2 S T R A B E2 P8 5 [RE A B
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RZEs - affi S BRELAERE (TK6) s eaEh ) AR Ay 4HRE PR
(cell line) {54 © CHO ~ V79 ~ B L5178Y % » fEaZ flsdrf » (EHIEY
Ak DRAE (81 50 4% B Ry I B X s I Y B MR G gl I AR RS T
( hypoxanthine-guanine phosphoribosyl transferase, HPRT ) F1ex"ZNs E
MEE 115 Bgly i £ FE B £% 8 ( xanthineguanine phosphoribosyl transferase,
XPRT) #ERENFET2€8 - HPRT Al XPRT ZE8 5 HIR H0yE EH %

A5 (spectra of genetic events. ) ©

TE—fRIIER T » 4HREATCAZE A HPRT » f£8H 6-HiUSIEK
(6-thioguanine, 6-TG ) FYYHAEEFEIRH - HPRT fEALAEN 2 AR AL -S5-
BEBRRE - A% H-S-EHBEEE & A\ DNA diEMERANBET - fFEEE
SEYPERIERTY > FLELAH L RG] HPRT AySSRE RS A 28
A £ HPRT > Mi{HE4HEAER 6-TG EAbilE - RIt4iEsES T
&H 6-TG WAl ER AR - B etz En 20
VOFE A AR W E - B EE— Bl EfR - e UhradiiE Disa il
HHREEE M - A A2 i e R I BE A RV E B B B M A e pe b R
[ Rrelative cloning efficiency (survival) ] B¢FE %484 R ACHT E 4Rt 2
Ve - REERHIYTE R BV A RIS SR T Ordsr— eV HIE ]
{758 7E B IR A AN AHAR I AU A R 2l > DAGREE e B AT R AR - B
TE A SRR E A TR B A B E A AR AR R A I SE S 4R - AT
NS BN R R A TP R DAMEE 7efE R (Cloning efficiency ) ¢
HEE SRR - RIS BIFHE% - WEEETETE -

AR e s A &R T - AR B AR TR S
FEE TR » HATHEWYE S EAEERE - A BRI ER
BRI R AR - EREEE R 28K PRy HE Y E AT 5 A DMSO -
Bl BT - IR thdIEEN: - WEWEEERE - pH HEE2
BRI TE A =R - RF R R B IR R BN /D DU ]
IITRERHEE - W HEYNRERE - FrERREER S
At EREE (BEfamREEE&FEEME)  HREEE
FRA R LIRS B E e - EHEE Sl E iR ERnsR
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JEE% ks S pl/mL ~ 5 mg/mL B¢ 0.01 mol/L » 5 HIE)E R {RIEAEEY)
H o A H iR R T ER 2 S E B AR IRRE N RS AR R
B SN ER IR IIEGS MU R R Y Rl M R4
B Y E BRI MRS IRAH - BRSNS LRG0T - MR
s al ) 3-FH E:JH B ( 3-methylcholanthrene ) ~ N- [ f¥ B — FH i
(' N-nitroso-dimethylamine ) ~ 7,12- — H X 7K Ff [a] (7,
12-dimethylbenz[a]anthracene ) % ; 1£)2H UEHIEALZGR - PRI
4H O] {5 FH R 1% S 2.5 ( ethyl methanesulphonate ) ~ 7, Kt [ 1% E: iR
(ethylnitrosourea ) FHEAEALEZY)E » 5 7H 78 IR EEEG 4Rt a] i
B SIS IRY) - b2 S IR A Ay pR B 7 = B S 4HAH
[ﬁj °
TEREHE LRGN EERNER T - R B A A 7 R
IFEEEE (@ 3 /NFE 6 /NERUES ) o FEAEHIEEREE -
R EERE CHIRAENIEIEAE ) SPEyiy ey NHREER s B 352
SEJHR (spontaneous mutant frequency ) » ERAE R SHYAIHE - DUE
FEAERHI AT A TS AR S R B Y T OrEF 10 (i B #2855 85( spontaneous
mutants ) » [ SEZEEESER—HEAE 5-20x10° 2 -

FAIFENFEINDA S 28804« MY — BT R - U
BRI LLILL R Ze R AR R E (R 7 K2 9 Ku[5A4 Hprt F1 xprt
CEEBIS AT IR BRI ) IR B S A FIR S B A (6-1i S
IS ) HyRF R AR - 77 Al P A T e BE R Y s SRS M B A pe P s (2
B R 2 SRS RS v R CR R R R B E R TR ) - 1B

HETE SR PR R T B B E Y AR A R 22 S 4 I
TEA S BRI ( 6-H SRS ) By B AL h B LU E 7ol 583 ( Cloning
efficiency ) (/5% ) KHEEEEHR - FEBEAVEERIHER - HE
VeI TETE -

GG E NERA L R AH AR I R/ N 5 [ MRS SR A BT Ry
YYETEAT A0 — (BB S A ZE B AR R P2 M IR4HAY 3 LA b > BIATH]
JE Rl s MEPrE Y Ze 8t - B e IRt R A 4T
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wEE  HIERE > ATHIE RISMESER - BTG R G R HERR
AE > BRI R P tEEE IR - SRR IRV S P iR Bl R
7 50% » RISERERASRA  ENEE Bz EGEgala R - P
FIIRRHHY S RIAR IR E ERY MRULE > BATERARRIL -

WRGERA A MM > Bc& Ry 1T HECRSESE RV AEY)
BEE  EETE DO - GESTESHENE > &R AEL
AEBR IR TE SR (AR E R« HAnsa g - &
PR ] B A AHER ) -

. BENEEE M EESEE T (OECD TG 489: In vivo mammalian

alkaline comet assay )

Ae Nt BRI sEE Tk eR - AR Rl E 25l > &
B %4 DNA SERIET50% o E TR ~ 55 6 HE 10
VB BB - W ERAR - SEEEEE b =0 —REER] - 20
5 EREIYIHEL (SREEMERIZED 5 &) ZE/ 0 FRE =(EREHME
ELTHIRRMERIS MRS IR (A I B — MR RIY B4R ) - KR 2
25 &) -

PS8 T - A= K & AT ARISAH B s sl el S TR 45 2R
MAAE > B HH BN =& (Maximal torlerance dose, MTD ) ~ iz K
LR RARBENREREMRSHE - HRHAEYIN R SR
& FTEEEN RS e S A A YR E - HRE RS LIS R
FELIB RIS NE - SG8E0F R I RAGEE— N~ B 2 K~ BE R
IRy H AR - MECRNEY e hn FT AR 4 - AR - 1R
BEAHAR T DU AT H ~ B e LAt aH & -

R BN B B B A e AR AR I ] »
SR DNA SERZRRIRE - PREEVSRIEETT LS5 M52y
BRGNS EIEEYIEINERER IR R T LU
REETERA 2 /NI 6 /N ;752 B TR BE R T A 53 4 2 /)
HEZE 6 /ISR 16 /NIFZE 26 /1N » S0 MIE AR A S B
B R AT -

G
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SR MR 25 T AR B 4 AR BRI AN B2 DNA 73 5R( % tail
DNA)~ EfReiEr - Fr 7 EEEM TSt T E 2 DNA
EBREIN > NELERI T R 8 VAR st - S99 al B
SHA B AR A IR R - A8 R SHE ~ AIROR ~ AU
SEMESE(EEL DNA BRI IIARE - MURE(EEFEREAIEE (40 AST
ALT %) g ftap s tEny &R - HEWIFTA &0 DNA R
EAE IS MR IR AREE 2/ — (B BB E TS ~ ThE B A R R A
M- HAERRMERIREEE 25 - A RIS R - RGER A ZEIHE
AR - B B THEE IS RIS SR - g T
FIBTE - GO RV - SE PR B bR iR B TEES
B (AN B L T ~ HCAAG AR TE ~ FLM PR PR B A A ) -
HRMEAER - iR R N SR TR B Y E R SRR -
aHEPA MR AT BEGE R AV A YRR R - Tt & -

(1) BB R A M EE

BN B H AR R R & & 5 EA N 285 - Jeftfiad
by S B AL (G B H PRS2 > SR AR T A o S T T T AR N2
SR ~ (5 FH I AL AR T 2 (e R ey S s K o8 P B B A NP T T
Pl B G iR - SR Rl BB S B R N AT B
sty > w87 HAAR BL H A RYsBRs B - BN SRS
B RO AR OB E R EDK - T H AT B A LY B R
G SR B RHEE R E 5 [ R v (Y [ (R 28R (OECD TG 471) »
Ay N ALY (o fe 2 5l (OECD TG 473) ~ fad M AL Eh P4 A
Zesgitln (OECD TG 476) ~ fay M FLEPidiz e (OECD TG 487) K
A NI AL B AIRE AR N Ze iR (OECD TG 490)  AHRH T ALEEGE 275
* 3.2-28 - ERNEIENLE R - NILESR S g Rk H B - B
= B HMEEANZEE T fe/NHAEMA NG > ERTaw
BalBpaE RS HERNEIERY - AEERE TS ER - [ ZAWASE
{TENPIE SR A N B PR AT RE I -

i

OH

ar
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& 3.2-28 EHRASZSMHBMRAESE

B PR PR M S B (OIS T
g | ALIWISCIURIEGRER | BRSO | ISR i R T
BRI (OECD TG 474) (OECD TG 475) ( OECD TG 489)
T DU BB B I ZE | MOl ECATAE DNA $iEr24L)
H DM B 2 R Pl e 5 e
R R AR A R Mt
o Ny A=) oA B TEE R 4 HRE
SR Hi@@@ﬁi%@i%% %%E%M%ﬁﬂ%%%%ﬁ:?ﬁﬁﬁﬁgifﬁiéig
SER FIEAE I = B R RIS R R
SR £ BARBRSIREEE S
B -
#ils E R = (DA = (DB
BB | SEEREERED 10 4s s
FEIsE | & BO=EEE (30)
g W i PR M P

t ~ IR eIV 2 KR
(—) IR s A e

R L2 ERE S BRI RS SR —i - HArEEsts
FliEER (OECD TG 202) RyEREsriEEE o - IR Ehi) 2 Jai
BRSO AREE © AR R B2 E B M S A PR
sl T ECETEEDE K (BIAK TSR/ NR 1 mg/L) - HAHE
FRTCER R AR - PRATRIER Y 2 a2 o > e
PRBES R LB EORGE T IR Y (WUKE) ZRIFEM: ) HE

2oy
Hal °

PIoKAEAaEsliasah - KERK P ERAR BREIHES -
RKERBEAARYE 1% - BRESGHHEL TSI ESLT -
oK EE A A EHEERR KA G ERYE T — - & REUTOKE
BIZERR AR T S i E AR SRR Ry MU R = PR -
R M E 2R K B B E B - (BB BB e s 18
B KEWFARRHEKESEN -

(=) It s AU A

1. JFHE MW EEAIH 5 (OECD TG 202: Daphnia sp. Acute

Immobilisation Test )
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FEHEMEEHSH SR T RV RS G EKEELISE
HIBSET - WREGFECURE (ECso) BERRUERE (NOEC) » LIGF
BB K E 2 Ik -

teaiRtK BN 2/ 5 R R HSEHIHRN - HEHY
B e IR AP REZE ] 100% FYSEFIG] 1 HIEAY S (R R i A
FEA MR > MR E R HEEREEN 5 &KE
goRite) 2 S7aviEUER (AIEENEES 5 /K&
ks 10 271 ) W fEFHVUEE - MERFHERENLEYE 48 /N -
FEMERRIA1R 24 71 48 /N e E BN A S E A S EHIHIY /K&
FATT B ET RyeINE - FERRDA SR NRZZECH:  TRAE 24 /NRFAT 48 /N
e By B oy EEEUAIEURFE(E R - M0 & HaEat A (Bl
RIS ) T BIE LIEt B RAVRERTIRA 95% ([SHERHY
ECso(p = 0.95) REMEAIH H HVER R R Al A G o 4K EB Y E
B = (1) KR Ny 1 mg/L > B PRI/ KOR AR AR T /KA
MR K FTRE S AR YA S A AL VERIYE - (2) BF " IEF
#Y) (AUKE) ZRMHENE ) &l -

fR¥5 GHS 55 8 hiveE KRGS [EEY/E 2 HE R E 778
L(E)Cso=1 mg/L - BI RS HEE—HYE ;& 1 mg/L<L(E)Cs
=10 mg/L » S RZHEME ZHYE 5 10 mg/L <L(E)Cs =100
mg/L - Bl RSB EE=EE -

(=) e tteEY) 2 i e B (NG T A B A T R

FEARHEEENE T - WY Nt S EHA
TEAEHTHEATE H &k - HAl BB A L2 B S sk SR R e S [T
T A eSS (OECD TG 202) AEH-Eo0ER
J& (ECso) BUESUBERE (NOEC) » Mg PUET T 2B b2 andt— 0 45
NSRS B - EAERREEENE T - WIEE YIRS
M2 35> SRR E R BRI T EAr 2 /a7 7%
FEEEBIERE T ENEYHENL Z 5EE - NI T E R r R
e EBHIHEERATS Z ECso B TR MBSl S s MM -
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I\~ RS AR B 2B U 7A
(—) RAEFE RS VR 5

DIoKAEAaEsliasican SR B AVKISHI I AR - B FF
V)~ RERVERAOE - TSRV E & B BRI A R A A4
S Nt A B E SR B E E R - (EE2 AR E b
SRR T SRS KA - SR RIIGEER (OECD TG
201 )ELAMEGHEIE HNEZ LS TEAGT L FRBIINSE I A
B H AR B DAME Z UL - ISR L2 EE S E
BHERSTES 56— - HADRE A RMIGEER (OECD TG 201) RyERESE
BUEENE T KA B R S MR N AR G -

(Z) RAEFEB R ESREEEE AR A

1. A RHIHEER (OECD TG 201: Freshwater alga and cyanobacteria,

growth inhibition test )

SHEA AR A (L E B S GG R SH AR 36
KIFPEBURIE (ECso) BB (NOEC) » DUsHhtEaty e ¥
FEZ B - slREEREN 2 S MR IS AR -
FRPE BT I EAE BB AERIRENH] 5%ZE T5%HVEEEA - =Y
BZRFEHG2REINAR > BTHEERZKRERRT RBEDE
7 —FltEEEN A Y& (biomass) fiEFR R > DIEA A 55 61
BHRIAGEYIR Ry 5}10%-10" cell/ml > BA%FHERBETMEEYE 72
INEF > FRMERE (flask) SPHUEEEAYIE -

sHEAEER - A DIERS R BER/ VI E - WM T
BEtHE - BCEHE TG EES - St e EF ARG E
EVE - Btk S NEDRE S22 el AR HME - A SR
7% (linear interpolation method ) » ST ERGFEERE o fixE RIS EELH 100
mg/L RS EMCRIE - E eSS FORE SR B A R A - I HER A
FRE A RN PIENEEIF HBUERE S R A RRNFEE
MR HERAE A Y S0 E0Y Rt B0y - EREHBLIEHTY
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AR - MERENEEGE R YR REIGEY & - BEE
S REIRERE (ECx) ~ fEIRIE (NOEC) Bl (IR F8UE
#RE (LOEC) -

fR¥E GHS 25 8 & KER EYE 2 R L2YE 77
B AUERR SRR A SRR 2 YE - R RIEEER
#1569 NOEC &, ECx /NAEER 0.1 mg/L » B9 EE A8 s —
KWIE - & NOEC = ECx /NMABEEER 1 mg/L » 73 B8 e hes
Wa -

AR eE B LB SR 2 L2YE - el Ens
NOEC 5¢ ECx /NRECEE L 0.01 mg/L > HIsr A Ri@ st —aYHE -
NOEC 5 ECx /NAEEER 0.1 mg/L » RIS HEE —EE &
NOEC 2 ECx /NIREGFRY 1 mg/L > ARG ES = BWE 57
HgaefesEttEig 2 e - AIRIEH S ERER Z SR HEE

it e

MR MR ZEAYYE - o] B RIS EEE IS IE
BRI 2 TRBURES SN - AREDUERE ~ log Kow >
4~ ERHBEAYERENE - BRIFEHAR SRR R E R

(=) KRAFE R EE S (N7 AR A TR

H AT A (LYY B A Sk BB R R 5 | ek n (AL A
FHIHIEUE (OECD TG 201) ASEH-FEZEURE (ECso) BRI R
(NOEC) » M AT T 2 BRAL SR andt— 0 B R E Ry St M -
FEARREHENE T BRI N AR B IERTE]  EERSE
i A HEAGET IR, > SUEEIYENL 2 BEE - SINIF A
AR ELB2VE 20K > MES VRN AN  SafiE
o (HEaHEYERBREEIIEA] > NEb R EE R n R e &
EERATIS ECso #EITLER MG SRS TE MR W H W5 B2 A
R 2 LIS TR LA S R -
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U~ JEE SN Z R B US4
(—) ISR

Daphnia magna AFEER VKBS ER (OECD TG 202) 4%
Mz sRAE|EEEE N ek EEERAY A 2 - OECD iR S BEERTEAE
dH&% (1SO) H 1984 5 T HEITRAR ST /K RIS HIER S - Tsg AR
{EWISE - HEY S S Eae i 80t (20 BIEME - sFE L
SE ERFETERAV R K T A e SRR th AV Re o RIe M
A B8 (OECD 2004) - Daphnia magna “FEGER]Y 1984 F55—XK
%0 STl 1998 B2 2012 SEEL - BIUAE Rl SR e R s 21
K~ WEEEBEWIIE Ry Daphnia magna ~ GE K EFR AT EH & X
B AR A UERIAVRR - iR 1984 2 OECD FrA i Z BERRIR(FRRA -
BEIGRE Daphnia magna AFHFERE TR LY 240 ©/KE - fETR 1998 £
2012 FEFTAEZERTHA - R EEVIEAE - BER(ERF 60 = 120 &
JKE& > 225 3Rs JFAIS - B OEREIEHEZHA -

(Z) JEE BV RIS 2 B A ONET A

1. Daphnia magna 4585 (OECD TG 211: Daphnia magna Reproduction
Test )

IKE Ry K AR SRR E & © Daphnia magna A= FE iR
TN 24 NRUIEM K ERER SR E - BIREGEHKEE
ATEEHIIFEGET » WRISFEEURIE (ECso) BUREZEFIUERE

(NOEC) - DIsHEVYERIKEZ M - BRI 21 K> Az
{5 F IRERE T - MR EBEYYE UK ETHE R B MR > 8¢
SER > BEEGETERVRERE - EEICAMBSENES
Bk DAFR e = B E LA 10 mg/L AT T E AR folE = fmths - LR
RE %3t (semi-static ) MG - EREZE/VEE 10 A EA/KE -
SLLEIRE St (flow-through ) JIEAR - FEUREIE R/ VEE 20 /K& -

Daphnia magna “EFEsABFRE(S > TIRRE - 1238 GHS 2 8 i
Wro KRB e EVE 2 BB TS E RS RS
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PRIREERE 2 P& - i Daphnia magna “E5E5E SR THERHY NOEC B¢ ECx
/NIREGEERY 0.1 mg/L > RIS Ryi@ s MEss — 38 - & NOEC = ECx
/INREEERY 1 mg/L > SRS HEMESE YW  nEEeEEIE H
Bl ZYIE > Bl ESHY NOEC = ECx /NREGERY 0.01
mg/L > Rl R e s Ess —JEPIE > NOEC = ECx /NREEER 0.1
mg/L > B3 JE A8 a M ss —WIE > & NOEC B ECx /NREEEFER
I mg/L > yRRAE SR ZYE - BEIRA RS EEEIRZY)
B AR ESEE B SR EE B > mEFLL MR 25
BV T EHEEREAeEE RN E - GEEYEKEREZ T
REURE M - ARETREFRE - log Kow > 4 ~ BUREBEAVIERVE
1% - BRIFE ARSI E A AR

(=) FEprtedhR st 2 B (ONED A M R

FARBEREYIEN RS - KRS EYE S HEE B
LU RS M) 2 SR A M E BB aR 2 e - HAT3kERE
HLEVERE S SR R R E 5 TP AT 5/ Daphnia magna A:FE 5
fs( OECD TG 211 ) AIE A B8R (ECso ) AR HETRE (NOEC) »
AR PUETT B BB St — A R E R K AR A Pe st 48 - LA
BERAVHIEDTA R DI IE A Ein e (CE2VE VS #R R 0K » R
s L E KR E WA REE 2B EREZAEP 2T > MBS
B Daphnia magna “EFEEABRACHET THEN -

T IR B HETT A
(—) fERETEr R

MK AR SR R B R LB i R TP A AR BRI H 1
etk AEEEABARE ARE AR 0HEEET  EoBlhER
RAVE FEREER - SFEET g RIPEEZE2aE B > IR
FEYEN S EMHEREER - i SUERIE ARG & SR
P g By A e Bt (L s T B2 i O R e M s R &
e iR D — TR A ap P B T RE (SRS R A R R HE T 2L
RGPS TR 2 - IR R (LB R S s B R RS 5B —

—_— —

=)
=

3-79
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F=R BB B S 5 P RN LR EtrEEE

afl o REERTES & PR n AN S SRR SRR Ry © RS
HEEM R (OECD TG 210) ~ SR AR- YN s S8R U & LAy RT3 I
gk (OECD TG 212) K gz skl (OECD TG 215) - FJHiR

Ha-ON s BER P By R s B (OECD TG 212) Ry aiBn - [t
ERGT R AE S Rt = iaBRRE 25 B EREYHIE R £
B e 2B R A FIHE SR (OECD TG 210) -

DU G RHIEE 2 EENEUE - B8 - AR AR
E&Es (OECD TG 205: Fish, Juvenile Growth Test ) 1 E B 5 M,
B (OECD TG 210: Fish, Early-Life Stage Toxicity Test )

SO Ry K A RE R MEENY) - T RV A RIS By iR IR B
51 (RERG ~ O BB EL ) ~ MERIY ~ Ahsdii el el i e SRR
FUHESE R B 2 MERENZ FEEL - 1T S B4 el Rmta( OECD TG 205)
Forb(hte s i (E 2 sl - (eHER PR ERRA IR #ETT - DIBESS M
(Danio rerio) 155 » thadBaBatGHT 24 /NFRTE 28 & - R aER 2 Al
TIPS R AFPEEACE: - DMER AR ESICREE - E
T2 0.05 2 0.1 SerY S AHIEARL 258 > 22/ (8 TR e e 1 sl
R R — RYREBLRE - & HEHEZE AR BFE BT E
N EFIFREEEIE - Ehatd Ry - BB R SRR - Bl
FEERH A2/ 28 RELE > AILI Ehgaeat i sllam e - RS
SRHEMGRERE (ECx) ~ REIZEFIMUERE (NOEC) KR Z 7]
FERE (LOEC) » DISHEYE S 2 31 (OECD 2000) °

ST R A SR (OECD TG 210) » H B Z(EEYIE HH
FUEIMRE R HE A PR B > B R HBUT T 2RI E » A

s AR FEMRIB YA F AR - DIBEE R0 - G AL
BRI ELEARAEIFESS 30 REEH BLatBaks Oz Z REAR R A
LR BT TRRER - Y56 5 RI&/VOBBRRIFEM > EERTEEE
HiRGER - 1 S REHEIHREMRCHETER - SRtz
B HERER S —TEE RERIRR > sURERNEAHEER - REK
ZEE > SR (E AR (FEREER - BERERIRIL) 10%3%
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JERE (ECio) » mfBEE ISR (LOEC) MR EIERIE

(NOEC) - Zgkiat - A PSR B M AL o A dnfs B
AR > (HE AR AR S B - BN E (B2 E 3
M2 HHY > hatBRa (R Z 0 RE (LOEC) Ky U A L dnfa Bt
Bani Iy BRURREY > ARIC AR P R i O RS e e M 2 B AU -

MER FURF SR (OECD TG 210) R AJRAN AR Rl
(OECD TG 215 ) » fsitRR- N s S U P LAy R i3 145t (OECD
TG 212) FFHEUNZ U FRERPEE Ry B (ERR AR - LERERGEFHA
B E MAREREEE WA SRR EIER T 2 o NIEET
AR R SRy EF B RS BHER] 28 OB A
A AR DY s R P e B s (OECD TG 212) -

() AUERMEEENEUTA
1. BER IR BER AN M7 7R e e I s I 242

HTAEAK » EURL ECVAM MUY TERTS MR B M- 18 VERR
AR SR R e v e - B SRR PR K E A
FHEME RSB RER - WAES I FEF SRR T EE
LT MT  DIEE R U IR RR (% - sz HSEseE - FeE KA
HEEEE o] R RS 1e ME RS R T RE T R DU HEED )

(/KEF) BEBETYIRERSME - 1ERA RS BIR TS
EEMe S o IR T AR MY USRS -

EER LYV E A IR R IR MR ~ 18 MUK BB TE SR KO
ARINFEERAVEER > 90.5%YE 2 &R EVAE 2 F] RAFaVRHE 1 -
EHER 9.5%MRENF R HIYE £ R R E SR e
REURE S HAhs5e 1% - S YE B o bR I i
MALSE - nILUEBSS S (ONERIER - JolE it st
B F Ry E s e E At - BV R R e iR E e A
B BB ASTEIEER E (EARH 2 E - (B S E sR A ER
s > EMAS B ERIE RS MK R R RO BRI
HlEABREVEE RGN (Teixidd etal. 2020) ©
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2. FUERRHG-ON B R UL S Be vk Bl sl (OECD TG 212: Fish
Short-term Toxicity Test on Embryo and Sac-Fry Stages )

SRR AR - O 2= ZE R S By R B MU B R A B B i A (]
ibhGs SPEEHIR 2 - R EEREE T N ERary - B iRaE
BIVIRELL - BLEERAE RS S EIVE RS 2RI 2 12 Bek il - #
S HBPTH ST SE - FIERBEE SRl BEERILIREZ
faig EINEBERIHTEEARY 13 K - FREVEE - E
BRE S 20EAOEREETER 25 s EEARE

(OECD TG 203 ) #Y 96h LCso KSRGS SR » B B s SRR &
» BRI e B =R A 83 100 mg/L K5I (OECD 1998 )
PRI SIS - O s B P By R 0155 155 (OECD TG 212) &
REEMUARIE R IEE SR (OECD TG 210) - {HETLAE B2
gotale 2 fMfER > HaEtaER e A BN P M s
RIEREE - EFEIRENRCR -

fRI% GHS 55 8 & UK 2 e EYE 2 REsvrE 78
GRS H A SRR 2 YE - P RO RI s
JEISHY NOEC = ECx /NREGEERY 0.1 mg/L » RIS BIR IS HE S —
JAYYE - & NOEC ¢ ECx /NYEERY | mg/L > 1 Rte st —
HYE . AEEeEEE R SRR ZYE o el e
NOEC 5 ECx /NREGERY 0.01 mg/L - BIS 4 R e 458 — A -
NOEC 5§, ECx /NAZUE R 0.1 mg/L » B A8 s MEss —Ewe
1'% NOEC =¢ ECx /NREEERY | mg/L > S Rst@ st s =289
EYEIA RIS EER ZYE > AR H S 2 G55 A
ErETENE RN RO ZEEYYE - T E R RIS
VUSRPIE - BUFSEEVIE KRR 2 TRBURE TSN - AREDh R
fift ~ log Kow24 ~ BUREBEAVERENSE > IRIFAHAMREEE
BUR LR A R ORI -

(=) fERMHEEEONETT AR AR
HAMERE - KB 2 mEWER e HEE 8 - B2BYEE
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e\ BRATE S 2 BORE R E R IS - B IR fEEhY) (K
) BIRETYIMRIME - ORA SIS BRI T S M MRS
MeeElE > TR AR TRRS NI SRS -

HIR B R A HEEDY) - M H KRR AY) - (EHEREY)
FEERTR SRS R Ry AR s B2 E 2 5t
NBAFEEAREN G > GEFRZRINFETEYHER - B EH
o) fe R s B B RE RS - UN o ZEIR R PS B R 3 25 sl B (OECD TG
212) > EFFEREV N I SRS E MR T 2 o AHRGREARECA
A E R E T ATET 2R o EEPL B R D e
H > A6 H IR VPR E AR T 5E R A RN -

HaEwHr sa g ONEUTAEARR] BE 2 58
S A~ RE IR / R e ~ IREBROSE - s AR - A
NetE > DU AERRsEE 2 B ONEDTAEAER] > BE - JEE g
RSN - SRR R ECCRNEN - FEREEY RIS
R RIASEME > WRF et 38 R AR B & A B O T VA
FIMEFRATES > ZETR AT B3R B - BRNEUEZ B E
fE ~ FPE M T A2 B RES AT A Z TS BIB U B 5 3%
%,

324 BEFMZBNRARTERE

A R AORER T A B M S A R8sl 5 HYsE I RE B A A E
SRS (O ARHEED L - FEE o= B RIS BRI - BRIEEZ ST
{ERE AR IR EA T Z A FRYE OIS A RS TR B OIS A A E 2
B MR - MELAR & 87 - AESR B LY /R R4 ST B s BB S SRy B AU
75 32 3.2-29 [k 3.2-30 B K B S E R A R A (U5 7R  Hodr 3T3
iR EE R S ) A R A B TR S M s AR REE ) ~
BALB/c 3T3 i LA/ Natle (20EME) B4l ECVAM HERd R - EPA
TRERGN Ry R TT A - DRI B B T R SRR 1% S B RS e B =5 PRy
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& 3.2-29 EIFRBISIESMNIEEERR

SO BIRR

test method for identifying
chemicals not requiring
classification and labelling for eye
irritation or serious eye damage )

BALEE
B AR HE2 TR B A
HEH R g | S /TE | REIRG | BRI | EECHL | BEssi
e M £ Sl | BIFAM | FRIE | B | BEER | 2R
) RS 3 MR | AR | (FTEbe R
B2 I {7 2020)
(B—HO
E%é’b)ﬁ‘z]%%ﬁﬂi%ﬁ%ﬁ L OECD TG
ot (Skin Absorption: in vitro 428 (2004) v
Tl Method )
HE R N
o g | 3T3 PREALAA AR 200703
(3T3 Neutral Red Uptake v 4
- (EU)
cytotoxicity assay )
BESM 7B RS e 7 K7 FRIH AR
(In Vitro Skin Corros.ion: OECD TG v v v v v
Transcutaneous Electrical 430 (2015)
Resistance Test Method, TER )
BSOS b N R S P A s
(In vitro skin corrosion OECD TG v % v v v
Rz il | reconstructed human epidermis 431 (2019)
Mzl | (RHE) test method )
M e NIRRT | pep 1o
(In Vitro Membrane Barrier Test 435 (2015) v v v v v
Method for Skin Corrosion )
BN R E AR R
(In Vitro Skin Irritation OECD TG v v v v
Reconstructed Human Epidermis 439 (2020)
Test )
A FBURBRE A OECD TG
(Bovine Corneal Opacity and 437 (2020) v v v v v
Permeability Test Method )
Hpe AR ES (Isolated Chicken | OECD TG v v v v L,
Eye Test Method ) 438 (2018)
BHZBRHETTE © SRR
LSRR OECD TG
(Fluorescein Leakage Test 460 (2017) v v v v
Method for Identifying Ocular
Corrosives and Severe Irritants )
() FEBRERIIEENLEY
H Q) FREEE R
R B RGBS
L | FHEEEEER A
EEH’E' (Short Time Exposure In Vitro| OECD TG v v v
R | Test Method for Identifying (1)| 491 (2020)
Chemicals Inducing Serious Eye
Damage and (2) Chemicals Not
Requiring Classification for Eye
Irritation or Serious Eye Damage )
EEANEAEE LY
(RhCE) #7772 » RIS
TR AIATRC R MR I R e B
EHRFERE IR
(Reconstructed human OECD TG v v v
Cornea-like Epithelium (RhCE) 492 (2019)




B HABE LIRS ORETTA
MR (LEYE
EilE2=¥ae EE|EGHEES eSS sk
HEEA BT METTE | ERERG | FERE | BEUNL | BEEEL s
e E : il wapraeti 'a;z? w1 | ATFAEAR | ERREIEE | BAUTE | BMEER | ZHURE
: AR | 2 | WeehL | TR | GTEgwms
{2 EL (R 2020)
(0
Vitrigel 2 5= B AR 1 0% A o0 5
% PRSI B AT
TSRS R R BRI TR S HI L
E5h (Vitrigel-Eye Trritancy Test| OECD TG v
Method for Identifying Chemicals | 494 (2019)
not requiring Classification and
Labelling for Eye Irritation or
Serious Eye Damage )
S TRHTTE » R ERREER
BREIREEE - AR ER
IRHE RS R ERE IR G EE
it (In Vitro Macromolecular Test | OECD TG v
Method for Identifying Chemicals | 496 (2019)
Inducing Serious Eye Damage and
Chemicals Not Requiring
Classification for Eye )
RIS T M (Ocular Irritection ) | TM2006-02 ,
(EU)
AR RS PR B T RS SN aEe T |  ICCVAM
7% ( Cytosensor Microphysiometer | Eye Irritation v v
Test Method ) Test (2010)
(LR A7 Ha Ry - B RERERA R
43#1 (In Chemico Skin OECD TG v v v v
Sensitisation: Direct Peptide 442C (2020)
Reactivity Assay, DPRA )
Rz & i ae s aE - ARE-Nrf2
PEN Iy NN
SUCRSMBUE OECD TG
(In Vitro Skin Sensitisation: 442D (2018) v v v v
ARE-Nrf2 Luciferase Test
Method )
Ao, | st -
? SEALERER (In Vitro Skin OECD TG L, L, L, ,
Sensitisation Human cell Line 442E (2018)
Activation Test(h-CLAT) )
BRI | EHONE | (oo .
E& ( Skin Sensitization Local 429 (2010) v
Lymph Node Assay ) (IATA)
R BT OLCD TG
(Defined Approaches for 497 (2021
Skin Sensitisation )
Re SN LB
(In Vitro Mammalian Cell 4%157(21;0?8 v v v v v
Micronucleus Test )
i R A+ A
LR Eﬁfi?éznﬁ,%ﬁﬁ$ﬁ OECD TG
(In Vivo Mammalian Alkaline v v v v
489 (2016)
Comet Assay )
FERHEN | HiREEZe25ER (Bacterial OECD TG v v v
Reverse Mutation Test ) 471 (2020)
i o ST Bl F AL S
v FW;L@JW*EHEE\: G OECD TG
(In Vitro Mammalian 473 (2016) v v v
Chromosomal Aberration Test )
#MIFL BN AL ZE A5 | OECD TG , , ,
(In Vitro Mammalian Cell Gene 476 (1997)
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A LEE
25 =3R e B
s ML | EEERGR | FEME | BEONL | B85 ES
ﬁ;?{l w1 | ATFAEAR | ERREIEE | BAUTE | BMEER | ZHURE
AR | 2" ey | ATERA | (FTBEREE
{BHE™2 G R 2020 )
(ZE—HR)

LM

it M7 547

Mutation Tests using the Hprt and
xprt genes )

FI R BR U E A R R R T
B4 IR AL B A L R 2 8 el B
. . OECD TG
(In Vitro Mammalian Cell Gene 490 (2016) v v v
Mutation Tests Using the
Thymidine Kinase Gene )

T M 22 52 B A LA B A
RS E R SRS S Ml By
JHIER#EHI] (Performance-based
Test Guideline for Stably OECD TG
Transfected Transactivation in 455 (2016)
vitro Assays to Detect Estrogen
Receptor Agonists and
Antagonists )

H295R HH[E IE & Bt ik OECD TG
(H295R Steroidogenesis Assay ) | 456 (2011)

RE I M R 2 e S
PR ¢ AP LB R
R B LRIRIE BRI

( Stably Transfected Human OECD TG
Androgen Receptor 458 (2020)

A5E Transcriptional Activation Assay
2 5M: | for Detection of Androgenic
Agonist and Antagonist Activity )

AR &L A
AR AR RS N BRI
#H

( I.’erfc.)rmance-Based Test OECD TG
Guideline for Human 493 (2015) v
Recombinant Estrogen Receptor
(hrER) in vitro Assaysto detect
chemicals with ER binding
affinity )

AR HEY bR TR
m o IrEN (NEELED OPPTS
Endocrine Disruptor Screening 890.1200 v
Program Test Guidelines: (2009)
Aromatase (Human Recombinant)

[y L pREA

B4 BALB/c 3T3 4l L35

M | (Invitro BALB/c 3T3 Cell TM2004-07 v v
. (EU)

Transformation Assay )

SH ek

1. Zuang V, Dura A, Asturiol Bofill D. 2019. EURL ECVAM status report on the development, validation and regulatory acceptance
of alternative methods and approaches. Publications office of the European Union, Luxembourg. 44 :
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC119292/eurl_ecvam_status_report 2019 online_ 1.pdf

2. ICCR Inventory of Alternatives to Animal Test Methods. 2013. 44 :
https://www.iccr-cosmetics.org/files/5214/0475/4553/2013-11_ICCR_Inventory_of Alternatives_to_Animal_Test Methods_-
Overview.pdf

3. Alternative Methods Accepted by US Agencies. 2020. 44E :
https://ntp.niehs.nih.gov/whatwestudy/niceatm/accept-methods/index.html

4. EURL ECVAM Validated Test Methods. 4gH -
https://ec.europa.eu/jrc/en/eurl/ecvam/alternative-methods-toxicity-testing/validated-test-methods



F=E BABB S EE AT A
ge=
.;T—E 32'30 I}f nll_,\_._l-zl_‘-E:u,\ EEIE gﬁ'&{t nitTj lﬁ%/ui%
D - S G (e | BB (LRI
] S s ceer | T ,El'gékgﬁ’? zamng | LN | Eod g
HH AR X N | wRe TR E5 [ R
SOKE 22 A >
SR L B HAR OECD TG 202 / /
( Daphnia sp. Acute (2004)
JEZ My | Immobilisation Test )
5 HA = P A YN
ZrE FEBCE MBI HE R OECD TG 235 .
( Chironomus sp. Acute (2011)
Immobilisation test )
e Daphnia magna 4555t Es
el lf%ffﬁb% ( - .| OECD TG 211
Daphnia magna Reproduction v v 4
Z RHIE o (2012)
SRR RANHIESS (Freshwater
Alga and Cyanobacteria, Growth OEC(]ZDOF{S 201 v v
Inhibition Test )
PSR ATE L EAIR( Lemnal OECD TG 221 v
. species Growth Inhibition Test )1 (2006)
o PR R AR OECD TG 238
( Sediment-free Myriophyllum (2014) v
spicatum Toxicity Test )
RS-y PR AR
( Water-Sediment OECD TG 239 v
Myriophyllum spicatum Toxicity (2014)
Test)
feolERpa S EsABs (Fish p
Y OECD TG 236
Embryo Acute Toxicity (FET) v
P D) (2013) (IATA)
st |RATEPR B  RTG ill-W1
i fitd £ A A AR OECD TG 249 v
(FlSh Cell Line Acute Toxicity: (2021)
The RTG ill-W1 cell line assay)
AR S BRTE B
fafE > |HAEEMEEs (Fish Short-term | OECD TG 212 v v
FHAFFME | Toxicity Test on Embryo and (1998)
Sac-Fry Stages)
s ggech |drds2 RS (Earthworm| OECD TG 207 v v
KA:#ppe | Acute Toxicity test) (1984)
CERRZEY) i 4a) 4= 745086 (Earthworm OECD TG 222
4h) #9#ME | Reproduction Toxicity Test) (2016) Y Y
DU K gt b et © 0
FEYIIEDE (Sediment-Water | OECD TG 218 v ,
Chironomid Toxicity Using (2004)
Spiked Sediment )
DB - KR s K
BEhEE ( Sediment-Water OE(?Z)O};% 219 v v
Chironomid Toxicity )
ETRHENE [U-/KBs bRl R
B - IUEYIIES % OECD TG 225 P ,
( Sediment-Water Lumbriculus (2007)
Toxicity )
DK o A
sHE% (Sediment-Water OECD TG 233 v v v
Chironomid Life-Cycle (2010)
Toxicity )
{1 F R e R S A [ 0
b pesh E shEs ( Determination| OECD TG v
of in vitro intrinsic clearance 319A (2018)
A ¢« |using rainbow trout hepatocytes )
IR /| BRI ST S8 HT SO AR ARGy
B |BEiE e A OECDTG
( Determination of in vitro 319B (2018) v
intrinsic clearance using rainbow
trout )
Z#Z0R] 1 1. Zuang V, Dura A, Asturiol Bofill D. 2019. EURL ECVAM status report on the development, validation and regulatory acceptance of

alternative methods and approaches. Publications office of the European Union, Luxembourg. 445 :

https://publications.jrc.ec.europa.eu/repository/bitstream/JRC119292/eur]l_ecvam_status_report 2019 _online _1.pdf

2. ICCR Inventory of Alternatives to Animal Test Methods, 2013, 48 :
https://www.iccr-cosmetics.org/files/5214/0475/4553/2013-11_ICCR_Inventory_of Alternatives_to_Animal_Test Methods_-_Overvi

ew.pdf

3.Alternative Methods Accepted by US Agencies. 2020. 44 : https:/ntp.niehs.nih.gov/whatwestudy/niceatm/accept-methods/index.html
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325 HCHIBBRIZ LS SRR

REEEEUIR 8 KA E R S BWIRILIE OT% » RBEA (L2
B SRR R S (N - TSR S A S BB S BB LA (R
Jiv  LUBSTR AT IRIE - 55 T RERE S L T PR 5 (A
Tk AR SR TR S RS (NS T AR #2085 2
V73 1R » DRI S GTBHR (RIS A IS5 - BRI 4b - R
IS 73 P B — B e B G407 » TERUAR RS IR OF % - B
{8 L SRR TR+ LR FOHA 5 2 8 (R TR P R 15
BT AR SRR AR -

A EL R B e PR B (OB A L - T A SRS (OB 7
BT BN - B ¢ IR B R - A R
HBSNABR 7% - BALB/C 3T3 ATARHH(LHBI NS - DU T B0 A 2 IS -

— ~ VAT st (TM2007-03)

PRSI e et T R 2B ONEUTE - LA M
B R HH TP LA SR B AR AR RS S AIHERE LB s el > I
AR AR Al A E T > T SEAIA A A T MEAL - SR (M PR
aflese R TS RIAAR S

HATELH ECVAM Rl EPA fEsg HME M MR an (F Ry UHE 774 - iREE
NICEATM/EURL ECVAM B8ttt e &8R- & B AGE & DI
oy 7R B R Ry BB ORI - (B2 5% BIBBUELY K 95%
BERIE R MY E T REA FR AR LDso >2,000 mg/kg HYEE FEHET Tt
DR EEME 8 A AT AR s sl ) R AR M ste - Suhsh= 5
BERHES > NIHNHEZE TS EEEYE g Wl - BaH
PRI > AR B S R e (WOE) si&s st e o

(ITS) #y—3 > BRI - PIERE - S - SSREVETER A - B
IEFERLFESE - DAL E SR A B e e 2 IR L e
BalE > EREMASBREENSE > TR ERER B4 IR A E R
AURERERE - RS N Eaat Rz BT et -



~

1]

F=E HABPE LS B O

WA E RS A B s ARG/ MR 7% (ICCVAM Eye Irritation Test )

A RN Es A BT A Y Nl T A TR R B R 2 B (UMIEUT 74 - HRHS
R H rrsE AR NEDT A o BEB B ST - B0 AR
B (OECD TG 437) #LUREIFIRACNE - B NI AR bR
TG > RIS S A 55 22 03 FERIAR R R HR s R el ER AR R TR S B 22 an

(OECD TG 492) Z 3D Al &y HEELUAUS -

AR st A B Ae Y Nalle A I R AR e e i B (L R g5t M A Al
BRI LR (pH) » ACHEEEL B AR (G RAV2 & - f£ ECVAM [H]
LSRG e - FREEEHAY > B AR S OHIRE RO B B

( Top-down approach) 77Jg il - ICCVAM iR A (H Rl 25 i 2R B TG S Nt
S AR NS E T o S AT RE R UK A MR E R B R B KR
PIE - R JTARTILER ERIYE > B RS R TEE IS R S S E R
Sz © 3R - IR E R A B ETaG /N A2 S — T AR b H
VRSN T A - & DA E R AR (R Ras AR B TR A Nl s 7%
AR BB E R AR SR G R ACE MY E > I H AR o3 fE MRS Y

—E .

* BALB/c 3T3 i {LAG Y Malha [TM2004-07 (EU)]

BALB/c 3T3 A LGS Mkl R Bl M B AOMIEUT A - diRBRSMITIHE
LR N EUE(F FH Z IRV EAR U - Sl b i s i A b2
YV R A RE VRGBT FE EA% ST - BALB/c 3T3 4HHHRE 455 B AL S5 e B A
EUEMERIZEPE B - MERESHFRIR I 5 AR (EAY 2 IH T 2L -

s EREREANERH - R EBETY) - BRFYIEILHEE
BALB/c 3T3 {liAE# LAz s NoBraE s b EPI(E A - StEPEHI Y - ZalbRaE
HFE N G E PR E RS Y SE IR E - e R 2R MR EE SR - B
HETEHIRE S BCEFRA A @4 A BALB/c 3T3 4lif#E{baG S Ml -
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33 WARMESERERSEENIHEE
331 RAMESEBNAFHSEZRERMN

ZOREE AT ETRT VIR L SRS E R - BRIESORE IR &M
r& 3Rs BB A - DUBANESREHEZSR B R L e e el A S 1Y
AISEME RO HE0E - RSB RYEEE R —80 SEERYENE
OGRS R A 47— » S TR0 ~ R ER ~ S5 e B PR LA AEAH A% (1SO )
HIURYIER EFRNFER 3.3-1 « BRHE K 5B A A BT 50 IR T SR L E R
(nanosafety regulations ) KEEHFAMEJTE - R KT EIE FaormE
B AERREHE O A RS S | -

BB ZE Y 2012 FFEB) TITS-NANO | 518 ZetE BT LI
EREORM N2 2 AV BN SRES 2 9T - B R g I A DGR P A YA Z /i 4
NI o] e sz (b SR B Iffy » s69EMEEE (weight-of-evidence-based ) HYZEEE

RUHIECRIS AN AR A w1 R PR 2 ZoRAMPRIYEEE - IR At —TE S AV AR
R DURAEZORAMORIE ER I - MR E T N ENVEYER -

* 3.3-1 FEHRFRAKNEERZILR

ZoRR
5L BEE | RRE GEREZIR Zokbt T;?j
2EFHLEYEEE YIE Z NERER A4S ROk R
=G EBEYE K EA1E <7 B 100 nm HERAZOREE | -
= 1~100 nm HE>50% Biiia
BEYEER S T A TERVRERRG (aggregates ) FIZE&S
BHEE—RR) #% (agglomerates )
VB4, ERFORRE &K1
EGE] 4L ~ =2550% g
B (2011/696/EU) 1~1000m | S N BE>50% 4
S Yo E .
5B TSCA ( section 8(a) ORI R T RlE gRrrE » HAT
= 1~100 nm | 4 5Kk RUE » REAHA 100 nm | EHE>1% =
of TSCA)
HYSBE SRR TR 4 AE
ISO ( ISO/TS 80004-1, . .
2015) fite 1~100 nm | (BTN BB ME4EE Rk R~ - fite
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OECD 7t 2016 F-&ARnyE U S5 H - B AV AORIEUT A TR IR
TOREAME S E MR - (A 2 LA E 2 TS - 178 A& AH S AE
EAPHEAN—Z2YBERNEDTE - BERE ORGSR - EEhEE R ETE
FERESEE ~ SZHCNIZHG 2 8 IR SR AT By T T BRI Y 35 14 SRUHE

BN HE S LRI ZH B S (scientific committee on consumer safety, SCCS )
% 2019 A 10 AfgHasRPrE e bt m R ay LN - EfaHEREk
YrasEERVEHS - B RSB BIIHVEE Y Nl A DU (2R L N g % -
{EFE 0 S8 mT T A RIERES R B O A IEAE sl o B e 7= R4S
HEHAEORYEN RS - HEFORYE nse gkl A 25 EE - K
RRAEITEAEREARYERFES R EZNAE - 6140 (1) BINTEEEBERR
ARYIE ARE R EAORA R R 2 2 - B E R R BE 1R ~ SRR At
SLEREHEGR 0 Q) A E A RRAEETE SR (DT ) KTHEEH
HAIE 868 - RIS ZRORYYE TR/ NAE R4S SR 5 B DU 5 (3) HIEdakat
TEREENRERK (O - KSR A) JIEERR © (4) REEREEFRE
{EF H A& rT 0 AORIET T /A2 E A BT A8 28 AR i 35 1 B 4R 51
ROS ~ 4 3% ~ il A5 K mEbEEEN) 0 () BONEERET R YE A
RBHERVHES - AU ZLEMY AR E - s R Rz A A TR
ETANEIER » RS RCHEGE RAYERA] - MU —fE DL By e e a2k
IIECORYIE TN - DU R (00 3% BRI E 7 AR E BT = R - [FIRF(E
P& H IR LIS R Ao Ry E SR E o SUBAE R THE -

SHE TR BB 2 BB E RS - S EAORY B LB R 1 T |
& FEE(E WK BE LY RS P OVAR T e Rt EZENER (AR
SKRYPEAE IR / B BTz - B %/ DELPIE Ri e BRI =) - B5oRkY)
B ERERGEERAE S » AIFEMARGEEERE - WIS K ASER
BN - T RAORYERE) J1 2 LUSEEIN ZRENSME (in vitro to in vivo
extrapolation, IVIVE) » (LI YA FHREREEUATS ~ MHRHER PSR ~ Bl
HE4SEEER - EH'EE®=PAE (Protein corona formation) KIpAH%E o JRA[
3D YA E A BRI Y - A RS B M B A & OF (50 FH ARG A 1 - Huks
RIEET —EREIDAEURE - Bl ONEDTE  BERIMEANE -
EISEE T E - B E R SR A DUBSORY) B M e -
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EUON HULAE(E FHIEBNY) T A A HE R R E iR BIARIREION AR - w8
& W REEAIEEIYI A - L H R REEA R ER A SEHE P T, - I HIRE
SEREHEVIRTNE © 5B - BEEREE (EPA) BHEE] 2035 SEHFRATAH
FLENI A EKRFIE B - BEERIL - EUON Eiv] DU 4y 4 F15S X2 IR LUH
HIIR BB EERIREHAH - BIAOARIE A FV PR LR R ok MR 1T )
8 o SRS SR o] DL KRR FEHA IR A BB AR TR MBI & > 24
RARIE TR EHAORM B TR ARl - DMECE—2P 57 - ISt REFELy
A 100 EEFHYANRRAZENG > HRRAZTRE ABYEARGH) EERE
Z—» WRE(E A RE R R SRORYVE AR HIARTS - JOEAORYIE 2 ARAY4HES -
WA OECD TG 412 f1 OECD TG 413 s{ZS kbR a8 2 MR R 18 5%
PRI 8 P B L A5 F i TR AT D rl e R B T B8 (X2 EHY)) -
B NIERIVE e B ) < A AR BRI A SR B s Se IS R R e PR A\ S
PIE R AR IE - NI R S — 20 RS RN {E ALY ARGHYIRE) U774 > HaZ ik
EZ e MH BR Y BRI SRI(F I > P (E ARG FIRTE (AOP) 2R TG FE
Y NIFRRE -

W T ER T T A F (B G B AR R A AR FR A7 Y & e E e DAEE B i st B L 22
G (EFEZORMRD) BYPE IR - 35t BE80e HEE BRI E: (Key events )
A DU BB RS TR SR B 7 AR AORIENSRES - 141 » OECD IEfE& & —f#
AR E AT LV R F AR - A H PETA EFERIEBIIEAIRA S (PETA
International Science Consortium Ltd.) FEAVERIATRH S RAIMGERE EpiAlveolar™

(MatTek Life Sciences ) 2 3D A#GIL[E S @A R IR S 2T daE L HY
B 5 S (A B RE R A SRR R 4R - Bl S 4R diAE R A
B HTE EVEAHRE - T DA G 4 e AR TR TR R A (L R R A
HAiER e 2020 3H& 89" AN EROREE GV A E T2 (Physiologically
Anchored Tools for Realistic NanomaterialL Hazard Assessment ) 1F1F ¥ ELETTEHL -
DUATER S AT A -

K EHs s 7 kAR T{E4H (The OECD Working Party on Manufactured
Nanomaterials, WPMN ) 155 20 fE &% (2020 £ 9 A) $E FEEEZE B¢ JRC (Joint
Research Centre of the European Commission ) #83% | BiN % ~ WWHAISRZSKEBMILE 5
{E-RE4HREMR (Caco-2 ~ AS49 ~ CHO ~ V79 1 TK6 ) Hriyaay MERE s AT A=
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BYEEAL 2 351725 ( European Commission, Ispra, 2020, JRC120791.) ; i25& OCED
HEFET 1515 4.95 (the OECD Test Guidelines project 4.95) HYEE 2 (¥R » HEEEE
R TR R E S RSN AR AT HYE - BLFE JRC (ENHVEIRE SRR
B (% 5 (E IR T T ARSI MUAZHTEL (OECD TG 487) MFEZ KRR E M
VEDK  EE EN RS M AR S A AT S AR M ORI R U > H
FITUE S HRRRISHRIRRT 527 T 5 nm 42 30 nm 42 + 22 nm B9 ~ 30 nm FEReH
130 nm PVP FRERYERIRIARL - FrAdHRalsei] T e fMsEs P b Ems ol
Y NMs DL BA R EFHFEEERR N PrYEE ST » i A ZORSRER S s A
(A RET IR A SRR M 1 #5 ZE HEA [EI R S R SR 3 1 -

3.3-1 Bf& 3Rs [FATH B A 2177772 (Hung-Jin Huang 2021 ) » £%
KRB N E RSN (n vitro) FIFHEIERET/E (Insilico) » 1245
057 R A ve AR B B2 S AN OR By R A R ER R - Hodh > QR AG S NG A
PREHEEEY I B i e RN - DLRUREMHIE - BASIMNAlE e Safe 5
- BEEMAEENER - BT B R TE N ZBisEb 3B 20y aok b
RHAVEE BRI RERYEEME < HRTFF& 3Rs [RAE HEVESINAEE & A D4R &
ey P el bafl4H 4% TA2E2E (Tissue engineering ) » [ {5 FH a1 BARIEEETY A0
EH 5 T ¥ (molecular docking ) ~ QSAR F147 T8 JJE2 {5 (molecular

dynamics simulations ) °

3.3-1



BotB2amErg ONEUe iR R R R R (OB A S E T

DAAHAE R B BERY RS Y e BB T > H Aire St s dipa s s o - Bilansd
HE Rh O B 9 R ME ER 4H B ( fibromatosis-derived stem cells ) ~ [ & & 4 A
( mesenchymal stem cells ) ~ g ER4H A ( cardiac stem cells ) F1AK i 4H At
(embryonic stem cells ) - AJFRRRRERAHAATTS 1998 FEE I #HAE - HEAME
S TR TN RE ST » DRI A\ SR 4 20 5 s A 2 4 4 A% FH BV 4RI AR -
52 TIRERAlIHE (induced pluripotent stem cells, iPSC) ‘& B #ZAE T 70 LHYERA
Bl > AT EREE R R BRSBTS R R ORI E 22 i — RS S M
FOHIES » B0 - H1 iPSCs 35 R 4RAREEAHRE i da il R FE SR T A
REGSMFB IR FfE > oRE(EFFE Mt o] DU A N iPSC 1TER LA
Al (hiPSC-CMs) #EfTHHSE » FITY LB 2 RS - RIEL - iPSC A& R DI R
JEFH R B BB B AR VIR EEY) - I H AT F AR ST AHRE AR Sk g 4R SR YT E 2 B
E FHEARS H A PR R B2 v sE VR S AN B M1 - (A iPSC A5 3D 84k
PRI ] B oo R B e RIS B SR it — (H E IR W1 T ~ IREEE ST ER R
AHER TAZER HATH B 3D 4HEE (3D culture) » /BB igs 4T
i JERVER A (45 2D 4R E (2D culture) £ HTAMHTTAY#EE -
Pt ~ SEYIGRSE AT MERE - 281 » 2D culture TEREHEAG N FRIF T HITAAERT %
JEFRYE - BNtk = s B SRAVSLE ~ FEAERIAGERE ~ GhEM S DU R REEY)IR
HUSCAR I B AR B AR A 2482 - TAE 3D culture {RR( T AR RAVAHREAESwIEHEEAH
SREVE AR - ek 2D culture ZRAEHVEIRME (8 3.3-2) - FIAILAZ T FE
(chitosan » FIZEZE ~ FEEEMEE ~ 28T Bk ) AUADRME (5 4HAE S NEE AYE LRF MR A
{8 3D B 2R - R ARG A RIR AL S IEAVERET - IEEE AT DA HEHRERY 7L -
el a4 HEVZRe R D A B ] R s 5ok Py E Y 3D 4HAREGES B a4 HUE)
Yy HEs - {2 3D culture H A AHEATE2HUL 2D culture » JRRFIAZFR—H > 2D
1 3D 4HfEERE 7 AR EGREE LS - FTLUEREERINE > 2D culture 4HREERZATNIE
H25 5 o ik 3D BEEE -
BRI ADAIE U & 0 - E 98 (molecular docking ) ~ QSAR H157 -8 /7 E2 15
#i (molecular dynamics simulations) % o 77 ¥HER5EE— TG T BT A UK
BN 3D S (L2 R fE AR - EAE ZWEEEE 5+ 2 Y
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s HERE > B Koy M ZE R TCECRIRE B UCEE - BRI S - o PR AT
NG (B0 - SEYIEEoRTERL) BLRAY) 7+ (BlInE 8= ) MAVHEE
TER > BAEEEY IRt RIS T B S R T - Sl A B2 R RE RIS A

W7ok E B HAERSHIAC EAEH - B iR E B -SRI B R G YIRS Y
FCHY PTRERRE] 5 FhEt RS nT R F 22 V8 R RS 45 T AR 755 25 B R E AH B
A ARAE B I 1 P ATV (R s - B - 4R Z P450 (cytochrome P450, CYP) 22—
@%%Eﬁ*%ﬁ&m&%ﬁ FIF 4> 7% NPs #1 CYP [ » m]fh5+E 0 ERIfCEE S
SRYPERIRIME G AR - st B AT AIE D RE MR R Y E vl R G (R SR B
BEINEE - EE%%H%@U%@E%BEJEH A E BT A EYIR TR IEHE NPs
B934 > 40 CuO ~ TiO; ~ Fe;04 ~ Au ~ Ag ~ ZnO ~ Mn,Os fll Fe;04 » (HJHt » NPs
EVr A A E TR R R I FHOR B S HYRRE -

QSAR 73— EE AT BIE B RGN > PIE R e g T T
SIETEMR T2 - 8] 3.3-2 B AR aE A bﬁﬁfﬁ%%nfﬁiﬁﬂﬁ%ﬁﬂ@ QSAR VA FIET
BE - BN RERET AR E S TR EATTE » FREEYREGETEEKHE
R E TR AR BTN -

7 3.3-2 2D ffiiRig=Ed 3D figisE LR

o 2D 4t D 4
R | R R F A R
ARG | R R TR R

B e |4 =0 4

RSN P | RS AR S R RS | T 4 S e A A S

iR | R SR P 7
R | A B LS
/—‘—r:m 3D > *"\‘l: _eape
B |REEEA R [ e
B (SRS | AN FRARIEIES » HEEARLL L




ot ashrE CHUnsa R s st B (UNSE I SRa T

CERA & PErit

&R ID @ #4%45 & (Fingerprints)
= N g 2D : 454% B % (Topological factors)
Z_’;;:Hﬂ% N
R 4D: 3 7 4 #% 8 45 & (Grid-Based information)

& BACHE & SD : 3 # £ 4% (Induced fit)

RRESR 6D : % ' #0975 #| B % (Solute and solvent factors)

[ =f( ‘)5\ ) @A

Toxic

WA QSAR models

L%

ot E
1C50
EC50
LD50

3.3-2 RARFHOLSBRRIRUES TR QSAR RETREE

1B JEFEEE (molecular dynamics simulations ) F§fE MD 15§ - FEFHFEAR
[E]EIRAY TARRIE G W2 e R e Rt B ok S B ey BN B 22 1
MD {5 e DL BUE 5 725 Y 2 P Bt A B T A2 = HE S S ERAY E
FUZRTE - & AR 4503 2 S A B BRI ) ERAE BT 4R i B e R ) B o
AL E SRR - B BB MRS 2R o ER A [E R
T ZEAMEERRSE TAET RAER - BEIEWEAE R T 28008275
AL - BRI E EHVREANE SR AT LAE MD R P i 22 R 70 -1 NPs HyZE 5241
S5{L o (A1 X R I SR B 2R 6 3% (nuclear magnetic resonance
spectrometry ) °

IR R Y E B B AR AT A TE 282 » ECHA 12 2019 4 12 HAT
FORRE R S SRR E 0774 - BRI R AV A IR S A 3 B R MEIE 2 48
AR 2020 F£01f + OECD HRTH AR ARZS KRBV AONEIEAE 7% - #)T
ORI AR mERRI (in vitro) BGETREIIERETE (in silico) {IyFHE

— A BEESRIE -



CEC I YN (30 UEE e s
332 FAMBLRESEBANRERERNR

FEARRHEEHEHEDTH - TEIRYE IV OGNS LIS A4y
gl o PRIEE R B AR - BRPIIFAEMEM - 5% - BHES SR
PESL - 2 A AR SRS SRR U S F YRR E - iH5EE AP
AR F ERIRRE AR 2 o RTE R HIE (R ~ SsERERE - ERE - RETR

(HEBlERE) ~ st - AREEEERTRE - HEM - WM RGEE ~ &
THBEMENISE C RN B LA T WM EERRER . G A A FasEErE
> AZORSRFERL ~ ZORERIRAIE B S EYIRoRIBHL (TiO, ~ ALO; ~ CuO ~ NiO
H1ZnO) FrEAMNZENERAESA[E (Stankic et al.,, 2016) ; 558MNE Al HHIBEE £UHI
s A R W B 7K A A W o T A R 9 i i PR SR Bl A oK VR IR EE WY B R T B

(Patricia Letradoal., 2018 ) « ZAMI S RIEIREE P AR S HE E e HIFEs
KAV EE 28 > BiE SR AORPHRINY BRI ER 8 A APy ] MRy £ 32
BeENANZER - HUE 2017 FRAT NSTORMRHE R BRI /8 T By EdE e MR
551 (OECD TG 318) #EEnl iR » Mt 2020 A FRHIARRSHE E M T S ok bpk
FN A AR PSS R 3 B A T MG 2 45 25 S A DA R A — 20 FH B i s S BRI B
SF{E R » Guidance document for the testing of dissolution and dispersion stability of

nanomaterials and the use of the data for furtherenvironmental testing and assessment

strategies | JLEREIR BT FORAE A REFEEE AT ¥ BT 2 0 (5 — 20 S Fee Rl -

s PR Vel TR AR (LS an BB MR (R AT AT REARES - 2RI BN (L2
HEE R HE SRR - 3Rs [RAIRVE (e 7 S8 (U ERSE > BEAUEES
T EEAG/AG S MR ~ AHAR ARG ~ BRI ARBERIOAT QSAR F - EBEETTVAEMY
AN EEREYEES - BAUTENMERT LIRSk EN: - B L
2 RS T RIS R IER] - (EARZRHVE Rt Bl 25V > #MET] 3Rs Z
HHEY  MEFORYE RO RT3 > SR TORYE R SEYH - (B8 R
PR R NE B AT I T SR o R B OB B

—SUFTRIERES -
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3.4 HEIRIEHRHSNERAHTTE
3.4.1 FEERRVENAR 3 RERRBEIIE S FAVATHARR S

HRARACE (OS2 R BE ] n] RERY S5 RS BA A 3.4-1 - REULEVE S8Ry
BN E LA DLy 4 (PR EL

7D\ FEEET Stage 4
CIECECE ERERRME

Stage 3 TRt wmmE |
e B
AMEBERARES veialy
SR Ayl R A . @9
:; N
Stage 1 .: Q
S E B & C
ZBfHE e
R W Stage 2
ek SBEIMRE (R TS
PEEFE | HEEAY
S e
TR\ EEER () #wmma
MR
EfREEE
BEE

3.4-1 FRMBEtSMEZHSNRFERRES

[FEE—1 -~ 5B B U

IEEPR B 2 BT R B LA OISV - BT (ORI AT &
g E AR o R R SORT > BRI R L S ORI E AR U
SN

[FEE— ]~ BB B AR RS SRR A A

BEPE B Ry A BT - L ZER IR (R E Bet FE M A e e S st B Y B 1
& AR R R EREYE - M ERERERE S RIEAFEER - ATRF
R G IENA SRS HE BG M ERR EEEE— D - IRt IE S
FE LR S B S e B It R HIET YV B [ ERYARE - (RN SP Al BRSO AURIE
Y SRS RRRtE - TR BB A1 -



PR HABPR RS EEHEUTA

[FEE =1 SRR ES B G Ry A

WlE 3.4-2 > FEFEER H AT A B AFEE TIFEE - BRES R #E %
T TRIINE] - BT QAR E S GHNSEZHEY > BB AR S
H AR (IR SR - 0 W R ZEERST © ELie A FHE &
stV A oK S P OB B A T oA > Eos R i ~ BB AL
HESREIAHBE o34 - S (L ERE Bk AT U SR A e 2 o A P > LA 23k -
AN B T I E AL -

@:.—,

[« g 9
e 9@ Y,
ISy YD a N =, a =:
%ﬁBE%jm ¢ Z{ﬁ%ﬂﬁ%ﬂﬁ*m ﬁn*%*gﬁ%kﬂjgﬁ
1. SEEMGHER (EEMESRENBUE BRI
s y — — BESSEERERS
2. BT AweBr LR G |
3. FRBRAUAFRRR i
e
9
eSS
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B 3.4-2 FEHZBNRESIFaURIRIR EIEAbH T

e A (R B R S B ES HY R OK - A U D B E BR Y B AT o 3R
PEEA SR IR - AR SR E E A A A8 THAEER s A
pian - BRI EFEERATEEEENE - & FIARETEH SRV NI - Bl
(EAER BRI NAIE - 2 HIHY AT E & E: R AT A B BE iR A H e 2 A
o SR NERAERA S © L > FEAERTAZE 280 AEERER A
FENIR TGS NG B RS - T EE TR DA D ERV BB i - (EREY)
JEk R R B A 25 I R S B S AR OR e i RS (E H Y - #EHi B
[ S B AR R oK > R H R B2 E Sk it ey ] M sEE - e
KAEEE - ATATEIR s B0 & & sk B S LS E Bk s SR R e S e
A B FET TAH E] S PRI 1B -
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BN E BN R H AT S S e A OIS0 7 - BERAT 10 S48
TEAIED ~ &R D R SR B g HIN B UHIEHINT I » SERlATIAR SR - 1R 4ENE
Frigpstiering - MRS g S Uy B Ae KB IRAOR | _EAYREK - {F
Foffefs R E R = 2 (UNE (FEELIY) AR -

[(FEzru] - #ERE REE R =T

PR B R B (OGS AV X H Y > A SEREER 7 7ARH S ~ BReiRis K
JEE PR = (8 (= s B R I B = T UM DUE BBy 2 i A e e = B U

AN T2 HHY -

342 REFHNBIEERZERIKIBERELE

fRIEZR 3.4-1 WA > HATHREDEARAETS E 3Rs fFHIYEE L > 2019 FFiE (RS
bR 2 EEYE | BIERTTE 6 fF  UIHENUESEE T b Ak %
MRS - BRAEFPRBR LT TSN - NMGLAEIY) RIS 52 - HAME & 2L 3Rs
AL T AR @SR ERE EOYARTfE R 140 -

2014 g - BRE T HEE A LBEYEEEE | SRR ERAE R
J7ERE e AR RE T B AR - 2015 4 - OB EE R B 2 BIREE
# BBy RATo-48R1  (CNS15030) $H¥ R RIME / ek ~ HREE R
/ BEEIRGTH H Ve 2 a5 R - 2 (&SR - AR5 / 45R8-TEE R (%
(SAR/SPR) Z EE&53#r Cin silico) RGN Cin vitro) JEA T/ EFS 2 HHEE R -
BIANEZ R / TGk - ARELAR 2 7S R ek MEag /Nl - 20 OECD M
SR EE 2 HIE J774 TG 430 f2 TG 431 5 IREE R / BrEEEEE 7y » A SRS BlIE#
JE JiR R AN s T A e S RIS RS / B SR G R TAh B 057% » 2020 4
6 H > BROrE " TR LSV ERES AR5 ) B—hk - st BlEREE
I EIE H 2 R 4REE - $2(t OBCD JHEIE5 5 » Hrhau e il
BEAN Cin vitro ) s BT » B2 IRACEERE SRR A HE L (QSAR Estimation )
KNS HER, - 2020 12 H - #tEEMEIEMER B EHIESE 3 756 2 THAE
SlEZ TR A R ITE 0 BAERE Y —EEE R MERIE S 0 &
HEERIYIENL 3Rs M - HITERRSHE A ERI e s b sl AN - IRe]
£XH OECD {2 ifllsdE 5 D758 T5dEs -
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- WP pEEE I
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WP A s SR TE
W IR T Ens e BRI
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B I e R | T SR A R e S % - SR S S B Y R IR A R
R et 1o
(MR BB P M S B LA SR 5y 22 Mt » T R — it
R R MR B SN » R LUBYIE BRI
i | DPOTRIEIZIE » HIUMEACEDII A B -
ééggj - EFMEERE A IEE AR A TR -
‘ R BIE 2 (L » R -
S UUIE LA EYINE Bk T > F AR R LA A T I > W Fh
B -
F 3 LWL ARG > LIS AR -
L~ B & IR 2 B e AL o
ﬁfﬁﬂ% } + N &%Z%@é/ﬂ °
Fip | (CHESH R 2| 554 R AUEZ eI Py RS AT ¢
SR B B | = (LR s T 2 ¢ R R A AR ~ (M ST BB ST ~ (LA R
A REHINE S (LB MEBIER AR - 20K 2 MhaTs ~ KRB
GE Ve  ABHET RS - BERSRE A (RISl « RS - R
RS AT ~ FREE R R S M SIS B M) 2 M2 2o
(E R T + /0= /N -
1416 B EE R AW HEEE T
s B AT » FER T A (R B ST TR -
(B A B 5 = ATRGEHE A B EHEE R -
Seeripse | PR o (AR B R
— B R B EGE > BRI T ER e -
- BB A se i S g 2 S SRR REWIR AR
8 0 HEEORIARRR RS R BB AR R > S SRR A AR -
618 I PR EHEIRAEE T S E IE > B LR ER RS
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— S LEERT - — - EESERET - = YRS -
32 22 4 85 4E | DU~ IR - T MR o A~ BRIES A s A T R B A R
SERTATR BYEEGETEE A BT S -
BITEEE AN R T -
— B T R A YRR, - SUSEE AR T - =
- {EEEFSR AV SR - U0 ~ FHLEY)E > 8  FIR R RBE -
St R T = N R A R T
— s BB - — - EEERET - = - YRR ACEEE S o 10 -
WAL s | e T R N BRER A s T E 2 AR
syl | BTREABZ A -

AR /N EERERE LT -
 WHLERYE S R B A AR - - BUEsm A LR E ZBE -
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REISHSSEENRROBRMKE (2/12)

i ) Rz
519 AP BRI A G (I R FUET ALY BT T X -
L |emEmmEms s -
| € (LRI A e
ey | 20 W SRR (VR BTN BRI
‘ B TR R R L T
= (BB RS A -
B30 1F B IR B A7 SR A DY - VIR - (LR - 5 -
R - o E TS A K P B RS S Sk TR E » (RS A
BRYEES B - 5 G R R I -
5 R B A | AU G S L AS T R ~ BURAREE ~ MU AT Y - (LR -
SIS | RO SR RSO TR - B - 5 - DR R IEE
Tixt ~ FERLT « AL - NS - B - B IR BRI 772t - B L
WIEEDRL R « SR TRt ~ ZRAR T RRE R 1 R S
FHE I bR R -
514 5 BYERMIECEEA R AT RS R o
(F222rhis - 1 THET -
o o (| PR BB (GBI © RESUHSCE By (LT SRS Y
T L \
o | DAFEEIBLE » (REIMAER -
ooy = RFERERE - HERE N REEGEN  REARNEEE I
. EEREIESARE ONS 15030 (LA S E BRI S5 B © B
(7l BRI ~ K R I e M S 2 G PR AT RIS 20 - ST s
SR il -
EE

M s EH

%

F9fR BUE - Tk ATRITRISE o FERFEAARE ~ oy - MhRE ~ BOAZHE 4y
5% ~ S ~ EECUD WS ARSI EEE T - BRI b o [m o
TERRRFEERS G > TR e8RS - T A -

BR 5T 2R 5T W]
A X S AE
A

10 fir  REEMEERIEZ THISCE IR S A SR i 5
REZ B Ea L 8EE 2 szt 2 REERE RS -

+ Rt AR AT B R b iR R S

+ REEstE T E R X% 2 IS SR

AT B

|

SHE N

» A -
* B () IR -
~ B IEE N RIS R RS E - PRl an B EARAERE (1) 2585
ELFR R e FLAh B 52 55 B8 1 5 P 2 s BRI A
%20 R PRI BN H R R ER R - S ER G
* RE - B - AR G IFBss e (OECD) B (B RIRIFRIEEL
TR MIARAL

%22 ik BERAEESER (U Rl AR E E e LR A AR
& HRHDTARR B ERRBEF I ERSETTE « PR BRI S AR
Tk e

AERE R R B sih 7 7% > BN R LSS - 55 G (EE SRS
(OECD) R HFRATAHARERE ~ HATE—BR BRI A 2 iR - 5k
HEE A et 7% -
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%IF@HB@F&E@J%?@?&%%?@E » PRATE UM %ﬁ?ﬁiﬂ?ﬁ%ﬁ?%@’% » A[E]HED
GIME R R AR 9@1[:**1@%&’%1‘53 G o FEERF L ATRE A
K AN - ]Iff%fx [F] e 1 T HA > A e SR B TR B R H AR -
LUNRSTHEMEEE ~ (R ~ {biEan - B A (5 S B (U

#EFTES R > ME—P U H ARV E B i E SR B A R LAY RE -

— ~ {EEMEE RGBSR (FYREEYWER)

RIREEY LR E R LR E Sk 2 S EE - AL
Gt MM BRI MR E T2 - R e DL Se B AU T B2 Y E i R
FZRERIAE ~ e sR IS RS E TR REE A (LR B S iR
BHER TS [T BECR B IR RGN - BTG EIL &
UM > DU SR B MBI, - i bER Y E AR B ik H BRI &
EEEERIAFEFEN TR - W L2V E KA LR EER S TR
St PR S A A EVE U - ENEIRES TZRP R - S EHEREE
AR T -

110 54 H 7 HIRrREG IS A EE LR EEE EEAEEERLE -
HPLBEYVE S ek B S EAE NG E > MLEE ZIEsrE (O
BRHEEES s (THEHE HhEEENEE Z R ERISE - ek siRE
RS > R EEEE - DU o E A £ E TR ATy e A 2 O
FEZIBIE > AR Goanh ~ (ENEm BB R Es A 5 et amill g0 B n] b
SYE S ER SN (U57%) SR -

= EReEmEA TREN ) 22T (RnEYEEE)
WA B A LY E BB R 109 £E 12 A 8 HASEBIE (fEF e
ERFETTE)  IMBIEZER R SER Rt T o f@atBis ) (Tiered Approach ) Hf
ﬁ BeRHEITAT - IRIE AN ERE S MR IR s TR a2 5
I [EIEZE2 31 ~ ey AL N B S R RS 2 sUE an
HENHEME RSN - AlZES N ERE B EFE RS - HEARE T MY E

B -
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AR 2 JER (BP0 ) > RS2 OECD B EIFRARRTES | - R Eiia st
KB TaA SRR Eraat B R o A E B -

ez el AR se tHRRR ] - LR A T HB(T 2 S E et
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Mg (Bl EZ2E8E) (B OE ~ B ~ Jgi
SR E A RIS - ESE R EmE R EZE - HIEEER S SR
ZEHER REM LT ERHMEERE o RIS b Em B SRR EEES] > R
7 Z R AT FUR R 2 & RER (Safety data sheet) ~ FIEEESTRR ~ BYFR
BRENEETIiR S - Araatt BRI - ATPAEIRER
AERSEERE - SUNRF BB RE R RE A T Zs5a8ds - Disrar etk
abh 2 TSR AR - BETES [t DBl mek Eie it 2 iy s
i ETEEE R GBI RulBa RAVEDK -

SHAE M T RO AR o TR R R B
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- ERfEE

PR M S B R A

- WS- A2 S GIEZ2ERE) HRTHE UBRERKES)

AU S TS 2 B R - AT BV SREFT 2. OECD
SRR » R © FERIERRYE - KRB R R

VU ~ FEH SRR A Z A B R M DU VB, (R EEEEE )

=28 7 B SM AV A MR B RIE RS AR [40 1SO ~ =S & mmdE
Y& (Food and drug administration, FDA ) 2] » RS 2020 F&8845 2
ISO &3 - FELUE e B FE 7 et LBt ea i < SHRrE et - el
W - pEEE - VLB EEEHENE - DU B e YIRS
YRGS - H35E] FDA 1Y 2020 F40840 2 B ea 455 DU MBI EA 7R
BV - SRR ES BT A A N EREEH S (B ZEH - 413
RAECE A A B &R E R - ERREOE - SRS - SR e M ET nl AR B
K FE R A 2 AT D B Rt e i AERA B 51 - 125 FDA [F]HG @R & A
HEAIEEIRIEUT A MM S - SRR E A B AR —E AT 5ElE
BUEE M - AISEE FDA R BB R  AH M -
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REFTTH AN EVIRYFF 2, (Babbage, 1838) » BHffbERadis Bl A E M
2 FIRRMARAYET 25 B HASTED S R R T A B S E M - (B0 AHEEFHY/Z QSAR
TEEE PR T i B2 AU ER] (Habsch etal., 1963 ) - EFE F - E T 1980 4
#] > QSAR A BHIATEIRIRRI TSR A ERL AL - 1F 1980 FEHEERIE ¥
IRIE QSAR HYHELER H 2525 - Klaus Kaiser &+ 1983 FEE5E— 25 IE REERIEFT
B2t QSAR MYEIFETES & » feW)is 3 FERH 1 2 » {HIE 1988 LTy 2 F-ERIH
1 K - 1 2004 B4R - BPEUTET S IR EIEERI S - K TR ST
B TR AT QSAR UM L B YR (LB MEAT AT M » OECD 2
2002 4% » fF A 2R E AT T QSAR g - LIHIE 1 & QSAR f55[
ECRIE MRS Y B E H AV CHY QSAR THMHITEAL
= EEEEEE VR AR E R SR
“EEEVERR{# (Structure-Activity Relationship, SAR) FlxE =455 M8
H&HE &y QSAR  MIHEEYERSEERN - LUEMEECE BRI R FHANEEY)
BHPMERE - AR (EHE) MIEREEaIEE - SAR F1 QSAR [y
JEFUAR
(—) 4EREER % © R r4E el H B M B0 S A AERRAY E PR (% - bkt
TG AT DA A R T st e B AR MO s M (R Rl 0 e 4t R 1
FIHRSIRH AL -
(D) EELEEEMERIG « R EEEAEA (Gl FRGETHRE ) > sz B AR —
{E[E0 2 B LR OT AV E B 2 B e B at B H AR B0 S MBS
AREE B - 4fE 4.1-1 s -

Toxicity Chemical Structure

@= FOo)

B 411 ESHHETHRERTNEE
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TE B E PEAE TR (T E BT ERY H AR M EE MEAE & (endpoint) - (RE2
GEAETTAE R E B 2B Ryt R (descriptor ) » 1 QSAR HYBH S £ H FIHYEL
2B EF 53 47 (regression analysis ) ~ 48 48E% (neural nets) Fl147%E 7574

(classification methods ) -

£ QSAR AV » f B P AR TR B MY 2 8 Ry B2 - /K r Bo (R 8 (the
logarithm of 1-octanol water partition coefficient, log Koy 5% log P ) » SZE-7K 57 fic
HEE YRS - B2 AR E 2P E R AEYE (lipophilic) BUs/KM:
(hydrophobic ) » £~ RRE T W TH Za&7 2y B AH (L 22V B KA PR
AIEERT (AF 4-1) - FEEZ-/K o EC R B S 5L Hansch (1969) 5 [FfEA:
b _FAV&ERE)E M 4347 (biochemical structure activity relationship ) ( Hansch,
1969 ) » FEE A R SURIE L log Kow ERATEYIE YRS TP RIAVIR4EE:
THEE - B2 1% log Kow 52 1A FHAE S Al 7K A= APy el EoAth A= ) 2 Ha T 4H 45
HHEEYIN EYRYEN: -
Co

log Kow( #log P) = log B e (A= 4-1)

CH,0

Hr
Coctanol : %%ﬁ/ﬁ%fﬁ/ﬁﬁ”%@%qud%E
Cuwater * T BALAEIK R 2 R
PRI R QSAR HYIASE /& Neely 55 A7E 1974 FE RIS AY)
R RS (BCF) B A BIRE 5 i =EiE-/K oy Boh 3 M7 R
EHapMEBIE (A= 4-2) (Neely Branson et al., 1974 ) :
log BCF = 0.124 + 0.542 10g KOW .....oovovvevereeenen. (A7 4-2)
n=28,r2=0.899,s = 0.34
Hr BCF @ RREY)RGHREEU LY E 1 A Y e B &k R HY R S B
FTEIREE (B R7K) R REKSEHE
n RN REIEAAEE B
P BRI &E (coefficient of determine )
S I FTonfEAEZE (standard deviation )
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H1% - —RH Konemann (1981) #33HY B %Eam DR OSSR M B iH
3 ER MR E IR T 25022 AnHY log P B BRI (A=K 4-3) o [AI8F - STRR
IR AR L HE(LEYE log P> 6 /Y LCso (B » [HINHEET B (L2YE
7K MR - ( Konemann, 1981)

1 N
log (=) = —487 + 087110g P .ccooovocrirr (A 4-3)

oo LCso: FrnHEBLRIE( LCso ) s BN R i 2 (LR E RE(E 50%
BRI R AL C R R -

4.1.2 QSAR R K A{E RS EIGN

REACH JEAM H BV R e e A LEEYE B R MR & sl - 25 S o N Ay
FWHIE A4 11 (Annex X1) (Richards Barnes et al., 1969 ) g k=
/e REACH Rt ey R > RITRT EUZEREE IR 7 (40 QSAR) AR
REHEHIEE S BET& ECHA Ry 7RG A L EIEN - S8 01" Practical guide:
How to use alternatives to animals testing to fulfil your information requirement for
REACH registration (ECHA, 2016)” Ei” Practical guide: How to use and report
QSAR (ECHA, 2016)" - mij& i EAEDTANIRFEHE © 12 EAEE QSAR
AR R ARG 5 -

HI® QSAR AN A EHE ALYV E RIS fe > IR AR AT I BR S E
AWTEE QSAR AL » HE(i5 E QSAR HHAIHRRE A AR - #l ECHA 1745
REACH HYRIGASBEEZ A B QSAR FRABIL G377 275 - #45 REACH JAMUE ZEM]
AASBEA AT QSAR FHAIYIZR 4.1-1 {E Ry GEIEALEE TE 7 ({45 -

ECHA $ZHiy QSAR HAIIEA 18 (|5 » Horf1 A 6 {[H QSAR A Z 05 Er i F AR
AL HERRE3E QSAR AL - [fifE 6 {EABHHY QSAR AU 7 Danish QSAR
Database ~ 4= #E45 1% 5 1458 {% (Ecological Structure Activity Relationships, ECOSAR) -
514 FE I e T EL(Toxicity Estimation Software Tool, T.E.S.T.)Bil &k 20/ E24E
MEE EEAL R HEfE 2 (Virtual Models for Property Evaluation of Chemicals within a
Global Architecture, VEGA)#E S {5 FI(F 4= RE G ERAVHIGAA RS - B0 #EE QSAR JHIE
4LEEER5y - {7 Dnaish QSAR Database jii 2 | 9 TEFHUNEIAYES - DUTREST
(g FI 1y Danish QSAR Database + ECOSAR - T.E.S.T.Ed VEGA 1 F{ERIfE7)> -

4-4
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7 4.1-1 Ed REACH EFR IR EERIEY QSAR IRRY (1/4)
S - . SN
AR o SAR {51 / fEif -
PERRES {5 PG Q THAAY / 5eH e
— YRR L ARG RS
JAEE / ERIEEE | EPI Suite MPBPVP =
EPI Suite MPBPVP =
i T.ES.T. Normal boiling point 2
R Boiling Point / V. P /
oiling Point / Vapor Pressure
ACD / Percepta Module o
EESP- Y TEST. Density =
EPI Suite MPBPVP =
0 =
S TEST. Vaplor at 25 C/ / =
Boiling Point / Vapor Pressure
ACD / Percepta Module o
FHHEIES TES.T. Surface tension at 25°C B
EPI Suite WSKOW and WATERNT =
TES.T. Water solubility at 25°C B
S ACD / Percepta Aqueous Solubility Module
B ; Pr?ysicochemical ;d °
ADMET Predictor Biopharnaceutical Module &
Discovery studio ADMIT descriptors &=
EPI Suite KOWWIN =
VEGA LogP Models =
FiE-7K B . Physicochemical and
%HE ADMET Predictor Biopharnaceutical Module &
ACD / Percepta LogP Module N
JChem LogP / LogD predictor =
ATk TEST. Flash point =
Danish QSAR Database pKa from ACD/labs =
. Physicochemical and
fif sy ADMET Predictor Biopharnaceutical Module &
ACD / Percepta pKa module &=
JChem pKa predictor &=
REFE (48 TES.T. Viscosity at 25°C 1k
=~ BUREan BUATEHY ISR
TKfiE EPI Suite HYDROWIN =
EPI Suite BIOWIN and BioHCwin =
VEGA IRFMN model =
. Not ready Biodegradability model o
. Danish QSAR Database from DTU =
SRR Discovery studio Aerobic biodegradability model =
Meta-PC Aerobic microbial biodegradation x5
expert rules
CATALOGIC Several OECD 301model =
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< 4.1-1 Ed REACH xR HIFIFE4BRI8D) QSAR =8 (2/4)
- . " ReYUNE|
i i SAR 57 / 54 o
HIERE G {6 HEES Q AL/ fH4H e
EPI Suite BCFBAF =
T.ES.T. Bioaccuumulation factor =
KLY CAESAR - Meylan and .
EYrETENE VEGA KNN/Read-across models =
CATALOGIC Two BCF base-line models &
CASE Ultra ECOTOX model bundle &
okt / BEREE | EPI Suite KOCWIN =
= ~ R E AT A B,
T.ES.T. Fathead minnow LCs, (96 hr) =
Danish QSAR Database Fathead minnow 96h LCs, =
ECOSAR Fish, 96-hr, LCs =
o e 6 e ADMET Predictor Toxicity module
TR [ _ ym a
Discovery studio Fathead minnow LCsg &
Sarpy/IRFMN claaification and
VEGA KNN/Read-across model &
CASE Ultra EcoTox model bundle b
TEST. Daphnia magna LCx, =
Danish QSAR Database Daphnia magna 48h ECso from DTU =
RAEIEFHED) | Ecosar Daphnia, 48-hr, LCs )
71 k&) i ADMET Predictor Toxicity module b
fish 1 o y
Discovery studio Daphnia ECsg i
VEGA Daphnia magna LCsg &=
TK A SR M)
Yy (/K&) HY | ECOSAR Daphnia ChV =
EHIEME
K% (o | Danish QSAR Database Esitjjdoklrchnerlellas. 72h ECs, from =
) B
) EHE e OsAR Green algae, 96-hr, ECs =
P A fe A e
i ECOSAR Earthworm, 14-day, LC =
VI Y He =
g~ S EATHIEAAEE
T.E.S.T. Oral rat LCsy =
. Models for acute toxicity in rodent
D h QSAR D =
anish QS atabase from ACD/Labs A=
ADMET Predictor Toxicity module =
=EME —
ACD/Percepta Acute toxicity module g
. . Rat oral LDsg and rat inhalation
Discovery studio .
y toxicity LCsg &
CASE Ultra AcuteTox model bundle =




FIUE

BERNETACHRE EEME SRR 2 5 A RS &R

7 4.1-1 Ed REACH FEFR IR EERIEY QSAR IRRY (3/4)
e R, e QSAR iz / il Canm
Danish QSAR Database Skin irritation model =
OECD QSAR Toolbox rSukllenS ik:)r/it;tfi;n/corrosion inclusion =
R RS Iy Toxtree Skin irritation/skin corrosion &
e ACD/Percepta Irritation module &5
Discovery studio Skin irritancy =
CASE Ultra SkinEye toxicity model bundle =
Derek Irritation alerts =
OECD QSAR Toolbox rEl}:zsir;)r;ta;if(;?/corrosion inclusion =
Toxtree Eye irritation and corrosion =
HREETIE: | ACD/Percepta Irritation module %
Discovery studio Ocular irrtancy N
CASE Ultra SkinEye toxicity model bundle &=
Derek Irrtation alerts &
VEGA CAESAR model =
Danish QSAR Database Allergic contact dermatitis model =
Protein binding alerts for skin
OECD QSAR Toolbox sensitization bf/ OASIS =
Toxtree Skin sensitization reactivity domains =
PSRRI ACD/Percepta Irrtation Module =
Discovery studio Skin sensitization iy
CASE Ultra SkinEye toxicity model bundle &=
Derek Skin sensitization =
TIMES Skin sensitization with autoxidation =
ADMET Predictor Toxicity module iy
Discovery studio Rat chronic LOAEL iy
e —— |
IR B : Y
e |
L eadscope Several models associated with x5

repeated does toxicity
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7 4.1-1 Ed REACH EFR IR EIERIEY QSAR =R (4/4)
e R, e QSAR iz / il Canm
TEST. Mutagenicity =
CAESAR, Sarpy/IRFMN, ISS and
VEGA KNN/read-acrtF))Zs models =
Danish QSAR Database Model for Ames test &
OECD QSAR Toolbox esrfgs(r)e;:]{)rofilers associated with this =
étpj%ﬁ Toxtree In vitro mutagenicity alerts by ISS =
( Aimesjg;%ﬁ) A.CD/Percepta . Genotoxicity m.oFiuIe =
Discovery studio Ames mutagenicity =
CASE Ultra Bacterial mutagenicity model bundle &=
Derek and Sarah Mutagenicity in vitro &=
Genetox expert alerts suite and
Leadscope non-human%enetic toxicity suite &
TIMES Ames mutagenicity &=
Danish QSAR Database Models for gentoxicity endpoints =
OECD QSAR Toolbox fnel;{[z;a;ln;?(r:ci)t:: les associated with =
Toxtree Several c_iic_ision trees associated with =
v mutagenicity
SR CASE Ultra EcoTox model bundle &
Derek Chromosome damage in vitro =
Leadscope Non-human genetic toxicity suite =
TIMES ieizgzlncii(i:citiiion trees associated with =
VEGA CAESAR and PG models =
Models for endocrine endpoints and
Danish QSAR Database model for teratogenic potential in =
humans
ADMET Predictor Toxicity module iy
Discovery studio Developmental toxicity potential =
Several models bundle associated
CASE Ultra with reproductive and developmental &=
FIEBEN toxicity
Several models bundle associated
Derek with reproductive and developmental =
toxicity
Several models associated with
Leadscope reproductive and developmental =
toxicity
TIMES Androgen, AHR and Estrogen x5

binding affinity models




FuE  BENEUEZ ERE Y E S kAR L R A REE E AR
- F128 QSAR &fHEE (Danish QSAR Database )

Danish QSAR Database & P27 o REE B2 & i ZT A (National
food institute, Technical University of Denmark ) Bd2&ay4Er5 ( National food
institute ) » WESEFFRIEIE(REZ - JLEFEE 2 (Nordic Council of Ministers )
Bl ECHA Y7 - HIY R TR ~ A S ~ BUNSCE MR A 4R
4aps EABIMLEYEN G FERIIRER - LHEZANAF VISR
{EEYraEEFEN - B VEER EAEEYYE - /£ L > Danish QSAR
database n] DLEESE g A(LERY)EHY CAS 4wk (CAS No. )~ REACH EEAH4RSE -
PubChem CIDs~ 8¢ 5 174855 I {LEEY)E AU - Wi A B SRS BRI -
RIA] s+ EORIEESBEFOAE. -

Danish QSAR Database % QSAR fHAIR R » A DLIVEHIEE# 600,000
EMCEEYYE - Hoh QSAR REAIT] DI E AR LA R ~ BRI S ~ £
ZUE ~ A= RRE WU~ (G B A R4 G » SR A Leadscope » CASE Ultra
il SCiQSAR AT TEERaH 7% (battery approach ) &r&abhLl BT AR
HNE » DUR D BB B PR HYER S » (eI 42 = PRI REE M B R 2 P & -

+ AEREES R G MERA (AR (ECOSAR)

A= RE&ERE E M RF % ( Ecological Structure Activity Relationships, ECOSAR )
EHEBERIRZ ARV B HEE R A= (US EPAJOPPT) BAZEHIEHE/KAE
FMERY QSAR #UiG - HEHEE H AV A TR S s HA MR R e 2 A
BEEIEIEN N ReHE L2 E KA FEME A » DURES US EPA fEaHH (L
EEYVE N TAF - {EfE A L > ECOSAR 7525 A(LEE Y CAS No.5, SMILES

( simplified molecular-input line-entry system ) =ZeRE[I e[ E S M TEHIE -

ECOSAR & Fy—{lE A] ATHHIK A 35 1Y 70 JE A (class-based ) QSAR
ERHE - &SR YER )T E R LSRRI RS (expert
decision tree) #E{To0MH - &UEE A LIER] 111 F(L2YE SR -
&7 704 {iE QSAR f5AY > [ ECOSAR TEMIHY /K A= 5 MG A R 1T LAY Py 7K A
SEMEEUKAEEEN - HdKAESHERRSRE S © A5 96 /N FEGER
&~ /KR 48 /NI ESERI S B 72 /NIFEG 96 /NEFEEBERIE © /KRS
FME RS RS fRIe N - KBS HEMECREEHEN -
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ECOSAR W KEHEH ECOTOX HUREMERBHFIEFEDE - WHER
ECOTOX HYAEREH M BUE E R E MR R » Eir( & pH 7 ~ S8R =
AR 2 mg/L FoKEERELYAE 150 mg/L -

i 25 o i SR RS € 203 ECOSAR HUSE S sitet 7500 - 3
EE R YE EEL E MEE BE B /K B R BV SR M AR BR s A > 5 R Y-
KA Be 482 R A EPI suite #J KOWWIN ( Meylan and Howard, 1995 ) f&4HE+
# > 1 ECOSAR £ /K A RBHIH T B K Ay B A — (e > 775
#[EB17y+58<1,000 g/mol H{LEEETHRRRIR A 5 AT & ez i AE B eSS
151 ECOSAR il QSAR (&5 R FINY{LEAIE » HH L R LI
HEA -

= wMEAEEE TH (TEST)

EMETMEGE THE (T.ES.T.) 2 US EPA JE MBI Elbs B Ehn
Z= (the National risk management research laboratory ) Eil[ 14 & ERFEHY
QSAR #is > H Y B LA R B AR 77 74 2K THAM BB Y & BER R T Ak Ay {8 -
EFEA L > TES.T. o] Dl ACEYERY CAS No. ~ SMILES siH 485 1k
BB RIAERE o Wik A B AETEHIZCEREREAY > BIa] 5+ BEUHEASCBEFEORNE -
T.ES.T.0]{#HH] 6 18 QSAR FEAVEHEXLCBEHESTTEM] > 1fj 72 6 7 QSAR 5
RT3l Ry
(—) 47JE&757%4 (Hierarchical method )
B Ward fy53 BEAEVATTE SR 2 rh 45 REAR (DIn U LEE Y E 40 B
&y Al o BRI FHERIE #EFE (genetic algorithm ) 777 QSAR FEMI
AL B EEYE N E AR F sz Y a S s Slal SR L2 e
GEREIAELIA: - PREEAREIRY QSAR TRHIGAY » FHE T ANE IIRE T i
HHY -
(Z) BRI (Single-model method )

BRI A A ISR 2 B S MR B oy T R AR L Y %
SRR ARSI -
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(=) EEEE=ERLTA (Group contribution method )
R ER AN ISR Y BN E S TR BRa TR

Y25 Gt AR B SR o
(P0) EZ3T#0% (Nearest neighbor method )

175 PR FH A1 4k 5 v BEDHIE B B2 i e AR (DL = (B B2 E U~ E 2R
fEETTRHIEY 5 -
(71) F:3%77% (Consensus method )
PR A LAt E QSAR I3 AT I A FEE RS TR

M o
(73) YER = (Mode of action method )

M AT EFONEE M - R 96 /N BT R A FESERRE ¢

1. &R MEHI R F A FEORIK AR B MR E AR = -

2. {FHFEZ eap R TN € B ST E = -

DL FiEEs QSAR AU GHEE B o A AV MU T &) 2 (5 L EEFH S8 =4 (the
chemistry development kit, CDK ) HHfy 4B 3T » f i fF el dE DU R ¢
E-state {f - E-state 5185 - &5f8HRF - PREERITT ~ 7pFMEE (PI1=EER-/K
SHRCHED ~ SRS ~ o FIEEEEL 1 R BEBEE > 3L 797 (@RS IURT
5%

- RERZERE LY E I E R RS (VEGA)

VEGA 2 B HBE AR HEem 72 fr (lstituto di ricerche farmaco logiche
mario negri) EHET RIS EHY QSAR ¥ » B HI A&
REACH B3 Hiviefit 0 E QSAR BTN 2 - (F{HEA L - FEm AL
Yrany SMILES &5 » i A H TR HISCBE SRR > BT a] 5+ B0HIE SR TEOH]
{8 (Benfenati Manganaro et al., 2013 ) - VEGA &L {-fEE M QSAR f&
2L i log Kow ~ ZEVB4ER T (BCF) ~ BUmMEEasRE S » VEGA H/K4E
AERE R MERYTECH QSAR R T2 DL N HIRE AT By



o tBEamehrg (NGRS B Rt R st S (Ol e Al Sa T8

(—) FEUREZHENE

1. s EER (NIC) : P& e EZLZW5EAT (national
institute of chemistry slovenia, NIC ) ZE17 ki [al{E#E A T 14848 Rs

(counter propagation artificial neural network ) (Su Liu et al., 2014 ) »

ZAARILL 946 (E{LEEYE R AU T -

2. SRS EEMERAL (KNN /22 S 2200 ) B BB PO B 2R SR PR 48 -
HIH istKNN HYFERRRFPEtBAE VEGA Wil 4R & R LY E RYAE L
M LR XS RINTTEK S B LY E RIS -

3. fMEHZFEMHA! (IRFMN/Combase ) : F|f CORAL HY#EE QSAR f&
RUAETTTRON - 5% QSAR FHAL Ry BRAR MR 5 AR -

4. BERMA 96 /NFF LCso SUHTHMAA! (EPA) @+ ALt TES.T.HEA
LUEITHY QSAR &AL -

(Z) KEAREZHEME

1. KEEFEFMEHEA] 48 /N LCso (EPA) @ Z4f T.ES.T.EHRILIUEITHY
QSAR f5% -

\

2. KEZEMEAR 48 /NBF LCs ( DEMETRA) @ F A" Quantitative
structure-activity relationship (QSAR) for pesticide regulatory purposes
(Science, 2007)” (N2 4R L °

(=) EEKEZHENE
SRR A2 =35 M ECso (PhotoQSAR/Combase ) © 5 B B A A% B EH ot

FLFTBHEE - AP SRR ERMAEIIAT QSAR 21U > d3tAT 650 (E{EEY)
BIERERSE -



SR B AOMIEATTIE 5 TR LR T S A S A AR N
4.1.3 OECD Bi:& QSAR =289 5 XJRH|

Y QSAR AR EE HL{H A5 (F > (NIE - AR HY QSAR fEAL(H AL
AEREIE L - %5 QSAR PARITE S AR E HAY - AR ZAT—Bisd QSAR AL
SRR 5724 (OECD, 2005 ) « [t - 2004 4 11 H » OECD 5 37 JE L5822 S g
s BER ~ REENIEYIRGlo TIF4HE 1 OECD BRI HAY » ¥ QSAR FH
AR F A —AERRE - 2 Gt AR RN ER] OECD AR EIRA — &
AYEEETE - EEN A QSAR U & HIRL & 2L MIIAIH B B A AE A T HA
TR E B E TR K EL& 3 (OECD, 2006) - HERSFHIt & 5 I - BRI
RL - IHERYETOL ~ RRIAE R R - RS EE - RREIEA UM - A
FAYREAL > LUNfE S 5 TEERRg R Al -

— ~ OECD fgrg i Al 1 — Bt HIERE

fRYE OECD Baag /5 Al 1> QSAR HEAUREH] " HAREAHIEASHRE | AHRER - 3208
AGREE T AT DU G N R AR (T B B S 1 ~ ZEPI50uE (ASIfERE
SRR BRGS0 OECD ERag /Rl 1 AYHHY ARSI B E
P - DRR RIS Bl m] DU 28 A [ B Bl AU [E R B B R 2fetigat - 1)
f - #THYEFE QSAR IEEUAERE e H VRV AR | - B E 5 E
FERVEARZDK > I H QSAR FRETURFUNIRRE LR H AV — 2y - QSAR 15
T2 8 e HEY MBS E A S A SERY TR -

R EERIE NI » QSAR AT AR B e (o I [F] — B B fipek AL R
BRI - ZERRDA SRS HIn e R M - 40 OECD /Y (&
EEEENEIEEE ) (screening information data set, SIDS) » HE#E % OECD M=
e I HREHER A LEYE -

— ~ OECD J&RI| 2— HHmEM EE A

fR¥Z OECD §#ag 5 Al 2 - QSAR AU LIBIMERUARVID AR » HEHYZE
it RS e SRR B ] P R A R A AR AR Y I BRI BB AR © BP0 A ] s
HERER AR T TN R IVEE A B D R B R R
{5 IR H B LR SR U720 Y QSAR FRAY (FIIar s FHET 2% 4dtr i it
YN THEEARs ) BB T TR R IARRITEIEHE -
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HRAE TS LE2 YR BRI BT rTRE TR BP0 B - NIDE Rl &

PEERHAEEVEIEE EE - HE - (B2 450 (chemical classification) HY
@af;%:;ztmn it (molercular descriptor ) A HUHIEAE B FHMI(E A RE4 K45
a8~ P~ LSRRI S RIS SRR - (B2 OECD BgsgF Al 2 W3k
SRS QSAR M BUATR LA &8 Lo R ERSHIB B SR AR, - S EaT
ZENLT » AR EPREDARR I - RN A SR R B A B A B S
BEWNT. -

= ~ OECD [ Il 3— PRI 73 I GE (&

4% OECD Egiat [ Al 3 - QSAR e i B 7 221 7 F &g AR A - FHEAY R
i QSAR HEAIE Ry [F5 A5 (reductionist model ) » & AT # SR Ay & i (L2
&R - VB LERR A ORI S 2 BRI QSAR AT ] LIRS
ELZIRIE L AT SRRV TR - ¥5° QSAR AR FEMAII A —EABEHYSRER -
1T A 208 FH) e P R A1) B 25 A L B2 R A FROII ] S 2 R Ly - 2 FH i
WY <2 [RAk/ D » A AT FEOHIR A LEEY B R SE - HAR AR TR A KRS

7 EE A Z RS - HERRE L2 B2 - EERIRIRDAIAN S A (R
PR TE 8 FH A Y ZOR AT QSAR AN IR MM -

HARO T 8 i E sz D b E i A iy (LERSERs - VBRI
EATEHME RGN - R mTSERY T LYY E i i (R IRal e sl ek (L2 Y E 1Y
GhtER EE (45HREE) ~ FERHE (W LER4Eis) SCTENME (FRMIEEE)
M EHERHE (outlier) - ZE | » BIFE(LEEYE A MRS T IS EF1Y)
HY LB - TSGR AN HEE M (B B L2 S R SR (F
Hil AN FF QSAR HAE & 7 Hriy(F I - fE St 1F 0 | - AV fEI A OECD
BB E HI 5 AYRER -

Y ~ OECD AN 4— AR &S ~ R EMERIFEIME

4% OECD Egiag [ Al 4 - QSAR MU FE B A2 1T ~ RRE AT TERIMA:HY 2
EREARM  zFAIFRR QSAR AT Rt IiEA s HERse Y&

1. NERERES - aa(E FE ISR e A AN B MRS (DUBRG TR RIfR(E

(6=
2. HNEREREE ¢ AR (e B s e R R A R T
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FERF S B E HAVHIBAECEEHY QSAR AR - G S AR M LS MY

BigSE - FHEGRRIB A RABENEEE SR - BB EEE 7 R

SREEBUIEEE - prE A EBEERGET AR 1&38 RARAEE I HE
Arp I E RS R S -

Al SREE AT AR HABRUA SR RR e MEE - AR MR A e A
et SWMAVEREN: - fEEIIGRE P INPR —(EE S E LY ER - BRAUTEHIAY
fREM: - HAR > SRS AR AL & BE SR AR T RN - RO 2T
FREAIHTRAERE: - IR Ry BRI MR A 4 E (L2 E Y TR E A E
S AR MEAGET T TONME B E B AR R M=) - RIS Ry PR
S A ATRERR Ay AT SERY MR -

SR LY A TUAME F R S BR BESIZ S 2 i S
ISR EE TR [E TRHNE AV EE AR R LY BT HME AR SR /Y TRORNE
FIEN - AR NfEE (interpolation) 5 f2 7 Al RS MfE% (extrapolation) « Ryf
AR EEEAERE - 0] DAGE SN SR8 iy TROHIME Fams N PR FEORIE - (VR
FIrffcts > DRI TRUHI (B Hs A MFR Bk 26 TEORME > TROAMSERY Rk or 5 - s
LYY E N TEAINE A AR AR TEORIRE J) - 18 B R B R R Ay TEOH
BE IR B AR > [ENE > ARG A LB E BN SR SRS EE R -

+ OECD J5HI] 5 — il Ay Rl 2C

fRi5% OECD fgag Al 5 - QSAR JERZ BL(E FHHIAHER > Hirte Ryt RLAYEE T
ERLIE PR m] DURE - BE L WJESUE RS QSAR FHARIHETT(FE HITEHIHY
fErE > Ry QSAR Tﬁiéﬂ’ﬂ@ﬁm—{lL{ﬁLE iﬁ)ﬁ’&%@ﬁéﬂ’]%”r ([P
HfREsdteE > MEREREE G E 2R EET 2500 - giEFrat
EYE R bf—i% SHY T T Lﬁﬁ{lﬁﬁ B E?ﬁ?@%iﬁﬁ’*”ﬁ’ﬁ% HCRF A A

RETE /TR A LERYTE HI(F IR © Bz g (Data mining) E17HY QSAR %
TR LR HIFIR > (HASUIIEENE QSAR AL H A &5 5/l RN EH]
P - INIE > FRIFEIFHY QSAR PARYRTRESR = {F FITMRIAYRL AL - mTREN fviZ
FETU R HYER T IR B > SR Ry T R AR SRR o 2 e F <EUIsRR 1 FH AR AT
Z [Nt OECD B8 5 A1 5 H Ky Efife frihiz Al o 6 R A AR A TR
KR A E SR E I IR T3 & 1fiAE o] DUETT (IR Ry
#5 > AT DI SRR IR A 1-4 BT TAETIAI(E L -



o tBEamehrg (NGRS B Rt R st S (Ol e Al Sa T8
4.2 BREREEASITEIEREESIEREERHG
421 EITEEER LRIV R EEE

FCEYIE - REACEYIE T QSAR BRI ERET - [EC5EhE SR 63
(E¥r{LEPE > PEbR UVCB WE ~ RS MERIIE ~ BEVkEeEBYE » &
RIEERE 7 (E B AT EEREE (VB A-G) - IR B ERRERZE S A
FAZSE R IRERETE - INBLAE S TP A8 EE (L] ] RE B2 ) A kB A S SR
GEHVERN > (ELE A-G (U - YE Gl EEaE Ay S g DUEMP AR (8
RS -

PEALEEYIE © R A RHYT QSAR HHEHUEREE K IATA Z T8 » S5HMTEEEIA
106 {EREALEYYEE Bk QSAR mITHHIVAR(EEYIE - 48554 » 106 {EREA L
SYrahg 82 (fEEHyEnAYIE - bR T 24 [EYE - EE R EER
ey 2 (EE e Caol) ildEE (A0d)) ~ 1 [EFE a8
21 {EftE2E -

7T BRI REER S K R (LY B IR IR B FT 2 Y 106 {EZR (B 5 52 BAR
BEGHEEYE E PPk BRI ELYEN T LENES - RN USREZ -
B EMREERE - VB RIS U 2 B R AL - SO
HILLLE 106 (E{LE2Y)E Ry - I3 —25 38 F 5% 1F QSAR Toolbox 4 FAE A
RESFHENYE iR T A BE (1) ¢S 4358H£ ( Acute aquatic toxicity classification
by Verhaar ) ~ (2) {ER#E=(40EE (Acute aquatic toxicity MOA by OASIS) ~ (3)
ECOSAR 434872 ( Aquatic toxicity classification by ECOSAR ) % » DIEfiEEH EAH
2 oy SRR S AR P SR A LBV E SR 1% SR B O A mI T Z R -
USRS IR IT7AZ 5 8B AR

— ~ 4SS HEE  (Acute aquatic toxicity classification by Verhaar )

RITEG DRSS T2 E T 00 [RAE S /N B A A b
BT SR RAR FTRIIE R 5 (EfESE > BE (1) 1BMEYE (inert
chemicals ) » Hjf> Sy & B - AIEE R R TR B S 35 14 (baseline toxicity )
REEZYEREN © (2) 59K EYIE (less inert chemicals) : (3) A EMEY)
& (reactive chemicals ); (4)R5R{e(4- 5 FEYE ( specifically acting chemicals ) ;

(5) #EHHIPIE (unclassified chemicals) » a3 BUAE KA LY BME



FuE  BONETAEFRE LY E Bk 2 B R RS

VY B R EE - B BUETIRE S DB - G022 T3 E AN
YYE &y Fysh 5 8 T HATSE 4 S 5 BHyWyEE 7 A RIS MHEFIER
AR - RIS EAt 3 B E SR B 2 A Y -

~ EAE2EZE (Acute aquatic toxicity MOA by OASIS )

HHRA [E R E R ] Loy B A [EI Y 7R = mode of action, MOA )>
QSAR Toolbox B4 & HEERIIEZLL R 2D &5k (CPmE&iE) o - Rk
VS XSy BLUT 7 (EFEE - B (Aldehydes) ~ a, B-FEFIEE (o, B
-unsaturated alcochols ) ~ ZEfF1Z5H% (Phenols and Anilines) ~ fi5 (Esters) ~ &
R R E ((Narcotic Amine ) FIZR IS 1SR EE 144V & ( Basesurface narcotics ) -
Z o BUT AT ST fE R B RIVIEREE I DL ERY MOA 1R/
WK - PRI FAE ELA K A A= P R e — P MR RA R M2 S 70 2 » HHR AR
RIEHEERNEES AR B EEBNVSONES - R~ E—EH
MOA Ky RIE » MM R 2 d U A —1 -

SHMEARSTIRTT AT YV E 8 i — I FRT 2 14 B E ( nonspecifically
acting) Y18 - £ #CHEE SR SOR T 122 - HH RO E AR 2P
HIEHVE - B AERENIEZIE FEESURE (LCs) RAVREZT »
b AMBOTIRRE - MR R S R LCso i RURIE #E AR Bk E 2 5]
SECZEER > BN EHMINS - MBI E SR EILIREE T Ry, A—

M E RIS RSB E CRIR A —RHY - Fr MEEM r BUA TR E &
W 2 Ry IERFE VRS YIS - H RIRHEE S IR B 8 Rl SRR 7 I

il AR 745 IR - Al - B AT o] SRRV BGR E IE E  E E FK G ERE
A G > REEEL A FIAAE T - iSRRI B ZASThRE S WA EEL
FrEZINERSLIREE (Gary M., 1995) -

+ ECOSAR 7348,% (Aquatic toxicity classification by ECOSAR )

KT EGHBON LMC Bz 1 OECD {34 B E (182 ECOSAR =t
EATREEENY - T H EZEST KA YT 2 FFORPaa iy - RITARE
T AR R e S L &P B R RN T 0 SN ER S ALt - ECOSAR £
EHWN AT LEYER 2 - IR EEYE M - AN
FHEUEEA A= EERIRZ Y EPI Suite AU - IEAEETY OECD FirjH
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517 QSAR Toolbox t1-ECOSAR AR KIVIERLE HARIE B SR BdRArE 1L
YA SRR » AT HERE AR - EVTE A BHME R MR ]
ReE Bl > B0 - A (neutral organic) » FIREEEEEYE A HAH
SRRE RIS o SOAMNEIEYYE ] RE RSB A > TR L (o PR s A e
HELTORSTRVAS - B0 F S T ANE R -

FI25 48 P A A = FR o ST A R IR B L ST E FE (BT AR B ok
ESERY 106 (E(LERVYE#EIT M8 - SERANE 4.2-1 B > Hrb A4S 80k
ARG 43 4%HVPE  (F U BUART RIS 44.3% M PE - 1M
ECOSAR ZpBUAAIA Bk 67.9%HY1HE » Hifr Bl =B AR RAH
{ERG Kol > (5 FHIBRERAY T BV E T2 & ] o SRRy P - At 3t 30 ([
V& ] DAOK A A RE =l R o AR FI R -

VARG 4.2-2> SR AIRORE (L e TE E BB TR S ek (ESEHY 106
(ELEYIE - WP PERA E G IER Y QSAR Ay 24 ([EP7E (s 21 (EHEH(E
ErE - VEEREYI R 2 A EEYYE ) © REHE 4.2-2 Z&5REEY - fEiE 82
(EPE o PERR AL [F 47 QSAR Toolbox 7K AE M = fl /MM EI L EIR% > V'l - #I T
30 fEYVE ; BEERFHRIE 11 (EeRihY LY E SR R A R S B e 5T
iR B S ) T EREBZYE - i KSRERNYE A B ST
s o [FIRFHERRARRE(RAY 12 (P18 - St 7 (B R o TR
ol 2 BPA Y E TS SRR E U QSAR Toolbox £1 ECOSAR
FEIGEEFENEUAZ T EERREEIESE - A1k 4.2-1 > REFRRFC L ahnEE
B2 7T EZBEEYE PR D 5 (YT -

*4.2-1 REHGE 7 BSHEERSZILENE

Gmok CAS No. e By i
Yra H 111-76-2 -TEERE 2-Butoxyethanol
P& | 95-48-7 305 FR i o-Cresol

ra 108-94-1 B Cyclohexanone
E K 108-91-8 B Cyclohexylamine
=g 111-15-9 g 2-2 8RB 2-Ethoxyethyl acetate
YrE M 98-00-0 21 11eg PP Furfuryl alcohol
Y'&a N 108-95-2 N Phenol
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MOA by OASIS
0
0 17
30 25
S 7 18
Classification Classification
by Verhaar by ECOSAR
4.2-1 BIRBFTIEES X 106 BLEMECMED IBERREE
EREB NS 1061EEE T
B8 14 & (n=106)
|
82 —— HERREEH#Y) (n=24)
BEBRE LI QSAR Toolbox/kK 4 FH M = f@ o a1t
30 [SE T M E (n=52)
|
19 BERR TEEBYEHIB K REEIEE N AR T
RiTEEE ) REMBEXERFEBZYE (n=11)
7 — HRABERYEN=12)
'
A E(In=T7)

it © 24 (EfEEYIAH R wE 21 (et LY HE

- VEE &Y R 2 AR EERYE

B 4.2-2 &2 7 {@REUEEEERHERE
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4.2.2 ASFRRREEIEIUERE

MEAREIE T G R HEE R CNEITE - SF 2 R B E B SR E T
RO 28 e S R - 41 2020 47 6 H ECHA ATl e Rl - e n]
Y REACH AR i L2 88 ~ SEfEEA (WOE) ~ #851atEa (in vitro) ~
ERIEREE (in silico) FIREWIEAERTTE - AAMBIE a0 R - B ORIETT
EH BRI SR gaEEs - BEFREH 2 L ARV AONEES
FAGR At SE VRS - MBS ANEEHE A (IATA) KB EA AT RESE
SRR [ BETEAREIVER - sFEBEE REREE ZENESRE RS
Ry B BIFTERANER] - RENFERFE R (G 2 M B 2 B U7 - R E e
RIEAN R AERBHEN - DG aSYEIEAE ARG CEENEE &
JeE\ iz o

BAUNEVER ARG R E 4.2-3 (FH) KIE 4.2-4 (AEEH) - ST
AU AR - B EERS LEYE R ERE BB (ORIEUEZ 4 - H et
&ER DI R A R H S M B S E R e s ny - e 5 FHHY QSAR A4S
BT ARFEAEREER 2 U (JOBAMERIERAES - BAMERERDE - B EE -
RN EsEE S ) » 2 OCDE QSAR Toolbox ~ ECOSAR ~ T.E.S.T ~ Danish QSAR
database K VEGA > {E Ry J77A5RE6 85 - ixf% > BN ERRSEHEINGEEES - BIBEIh
EEZHEM B e IR 2L E ailtie sttt (RSl MRS R 2
QSAR 1A » B2 &l B S RTARAGHS J502% - THET DA 3 HAERESHEHIHE » B8 © fJH
FRHITEN - KEREIEESOKERZ B - BrEtst s aitie s el —
Whgse o EDUERETHIAE RS - BILETEURE QSAR HANRHE TH RS
ARG EHE 5 A Z MESE#E ] -

PHATEHUAEARE - BE 7 eSS sk W L2 E K 7 [EREE(LEYE
{E Bylzd H A 17775 8 OECD QSAR Toolbox &2 Danish QSAR Database 25 i & e
FARTENSEEER - IRE (A LEEEE S B R RES () b O EHHE
AR E T F N (B8R A~ KF) ~ ERIFEURERM: - IRIFRIEM: ~ &
UM - EEEIEENE (R -~ WA~ Z) - EREN - BEREEYEIE - 2
FEVE SRR B B - HIREREM: « AEEY8 182 K EUEMEAAE Danish
QSAR Database {4 » 7 H ¥ 2 ¥ {LE2VVEBIMEE SRS LE 240 &
SR EHMERATE B EMEI A SRR EOR T - ST 5 IRIERRES S mH 2
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BHEAGA BT TONRE TUaTAS - SN TN BV RS - B TEAI(E
HEREMHEEE > USRI QSAR HAIHEMS S 2 506 - Mt BB
YA S s B RN S R e FEUOA 2 B P 1 Pk

FIR ARG ENEAEERE » DL QSAR EiH[E 7 (E¥T{LERE K 7 (R LS
THETT 3 THAERGEHHINEE TN - B S - KBRS K
et (HE 4.2-5) -

SN R EEL e B (&R - (B QSAR EEHS TR KBS Sk
Haag sk R S R GRS 774 > B IRT U A Z FHMNE -
EHipTESE 2 7 [HERA(EEYYE PR 2/ 5 (EHEI TR SRR T R AR A
aetiatle > 18 QSAR EGIHEHHNEATG Z R B S TR ([8 4.2-5) - #EHH
Ebi# QSAR HHEFUFIM s B S AN RHE T 7R Z 33l - DISHEEROT A2
MR HIRE LT B8k 2 QSAR R R B S RUAIE RS AR MR -

WO

Ea B S HEFEAIETN-OSAR (FHHE)

P Danish QSAR Database &
TtiEMEEMER OECD QSAR Toolbox#t ¥t A
tiEMBEENE IESEEMNAEARINETS
[E 5K 7 4R E TR M T AR

B 4.2-3 SESEESNREEEZERER

B 55 2 B PRI R T0-OSAR (EREHIE )

Danish QSAR Database *
tEMEEBYER OECD QSAR Toolbox *
+tHERAIEEYE ECOSAR * T.E.S.T.RVEGA

HE=IaEREEIEEMAI

RENET D IR ETR IR

B 4.2-4 EESEEEERBENREDEZRERZ
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S BEREREY
IEfEsRERTI{TI%

EITIATARY
HIETRZ

B 4.2-5 FASKKRREEEIMEINEIIAERE

423 BEEEBRRAECHITHERESERE

B2 OECD QSAR Toolbox £z Danish QSAR Database F A TE RN EEY)/E 1
EAIAMERE - LIRS IR AIE 4.2-6 - EEREHR AR B8k AFRSTER -
B Nk OECD QSAR Toolbox Kz Danish QSAR Database TEH 7 {[&E#r{EE /& &
7 A2 E R HEUAE GRS - TGS R AR B B BB LY > WRLEA7%
FEAH EIFEIE I ORI Foa it QSAR FEAITHRIRE JIHIAIE -

X ER[E]fRE
!
THEFEEYER
7HEET B EEBYE
!
+
?ﬂﬁﬂ WG E BB RIS
« Danish QSAR Database - BEZEREN
« OECD QSAR Toolbox - AHEMNE
«  BEISNSZER
1 , J
(L iEEIRFEBIBE S

- EEEEHRNSHES R

42'6 %IE :H:Z QSAR Eim ﬁl}lb*ﬂnntﬁ
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— ~ BmSRE R TAE 4

HiZ L QSAR &7 (H[] Danish QSAR Database 5z OECD QSAR Toolbox )
¥ 7 Bk a7 EREE LS E R SR TS
MAREE (LA (LB G St S R RIS ) AT/ E R 8 e 1 4
e O MRS AR R P b TR TR S A, - I E T (B
B A B ) RE RS e - IREEREME - R BUEE ~ AR
12 Lo B B {H 81 OECD QSAR Toolbox 5z Danish QSAR Database FY 7EHIE #E1 T
L -

fERES R EYEEH &N - iR ERER 2T OECD HAlEFE
SIFTERS - [FIRFECskaz LY E R R34 ~ CAS No. ~ 7p TR BURIE A RS
HRTE o WRACE R B REER A — o AEEETEAER 7> - BT FHAY QSAR
F57] B OECD QSAR Toolbox Kz Danish QSAR Database - 7£{# ] QSAR A &S
FHINNEAL RS 2 % 8 G SREEFT & LEEYYE iR VRIS 10 EH =
5 EHVHHAFTEE - BARERRIEARE - BHERYEBOEL - A EE - BN
Bise % - (RIS RIS SR & A H B LYY E B S/ M #iE$ > QSAR
Toolbox fit A HE(LERYE & S AT FHEE - TERDTAR /M T -

(—) OECD QSAR Toolbox

OECD QSAR Toolbox #{F &2 77 il 7 R B

1 DB —  ERHEWE - W A CEVEPEER - Gl - YE#
7% CAS #mit - SMILES B@%Ya 7r145H - DU EBHEREYE -

2. B IRBYEN B R EIE &R - ZiEF o HEYE
&6 IREEAE AT AL N E Y AR AL o

3. WER= L ENHEYEEANEIEE - (SR A YR EE S BB T
TR HIE AR E A T &H B skal nT IV E B -

4. ABRVY AR — (B Y o SRR RIS 4 A SS A DAV EE - &8k
RImTRE L H B L2V e R R — LS -

5. EEA S AT W 208 (read across ) ~ &4 47 (trend analysis ) - QSAR
BRI H L / AR LR AT B AR A B - TS E YR
SR > BREY 1 REVTVAEMEGE - KNS IREE RIS B E B 5
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Bk D BA B RS AR - RIeT R EYE (qualitative ) 507E &

(quantitative ) JHIGAZS BT TN - B8 AT{50 FH VRS s B &
i HET S A E RS RAVEY - AIFEE (quantitative ) JHIES
LLRELTTEON © QSAR EURU(H FHAVIS I/ HAE B AR AR A A E
EnsE R OVEYISER A IR RG] - ik - BEL / L
SiAE H oAy DU KR 3 % (aquatic toxicity ) S Kz fi ## L (skin
sensitization ) » A& A8 200 RS AT - REHIEEETTE » BTN
PERE AP AR DR B B A4S IR -

(=) Danish QSAR database

HIFRCEYIER] CAS &Rtk SMILES i A% Danish QSAR
database 1#y QSAR = - FTEERIAYERIE K 774540 T © Leadscope
SCiQSAR sl &k »

= R
(—) =&k

SR E K OIS IR B — R R A 24 /NEF NIRRT
FilsE > SRR 4 /NEFR > BTHBRIVE T SE -

VY& el IR TR 4.2-2 FRYIAY o 4sts - IR E & - R B A RTCHY
SHEMEEIA S B AT - MM LDso (AR K EZFE ) B¢ LCso (H
A ) Fornai &5 EdEHE (acute toxicity estimate, ATE ) =k o

(=) KeraRg: / ek

RS G alR A S R AR AT RS 2 R - RIS B Z 2]
4 /NRFER > HRREIE R ] B Z STIR S - [ReR SRR - A
thif ~ A MmAYEEHT > I HAERZI] 14 REEHET - 75 - 58 RS2 s
& e AR AR € - -5 FE il B A S B SR AR ml RE i & » JZ
RO TR SR R 4 /NEFR S K7 i pl A R 5 Z 45 5% -

* 4.2-3 RWYYE SRR ISR B AL T T R R e AR Eh )
Az mfE HEFE R > INEEE RIS 2 aF L0 » FRF > WEZ
AiIfES R EA LR R ARIEVERE . ZTEN R - WERETE (B


https://www.sciencedirect.com/science/article/abs/pii/S2468111318301269
https://qsartoolbox.org/wp-content/uploads/2020/02/Toolbox-4.4-Getting-Started.pdf
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SRR B R R i B PR Ry 1] e B U BRI BRI  E ST AT
BFR BB EE R A N EREIE - DU S 22 s
Rz Fillt 7 R ERUE BRIV EGN - (£ T ATRe &St
B LBV e S sl A o 0 » . HAd . pH B RTRER A KL
FEXE > R pIRAERERE IO AT - @ERI LA - —2ER - It
AR THIN & R AR R A B L E S e B A
= USRI R e e g nlt T > NI E FTaa T
R RSN P HEEE > SEREEEZEYIILT - WREHZH
B ERry (2h9)) VIS RHE > I EAESsE T 7E T B R E R
W R - T LR R R NS - s A TR AT IS B
AL EREE R i T E RS ME U T DU AR B T 038

K422 ZEMRBESRINEE
BRI F 1R 2% %34k 4% 54k
&He (mg/kg) 5 50 300 2000
5000*
K7 (mglkg) 50 200 1000 2000
AAE (ppm) 100 500 2500 20000
7R, (mg/L) 0.5 2.0 10 20 *
WyEERIZEE (mg/L) 0.05 0.5 1.0 5

% 5 GAVEEREEE N SRR - EEFRLREN T sl ss RS ER e - 5
SEYE TS A 2,000 mg/kg~5,000 mg/kg A& EE AT B BRI HY LDso » PARHEIR RIS Z 5L
FilE: - 25 5 AV ERIERER
(1) WRFANAIFEREREEHZYE R LDs (2R LCs) 755 5 SRAVE{EEEN » siEfEHR
fENPIE NI EE LR E TR T AR A St & - IR RRL YRR R rtefl -
(2) PIEHET Foltbal - RACEERITIME ~ SRR > Ee AT iR E S A EAEE
G AR
 BUA IR SERTE RIS IS A BRI E © 5
s BEUBE ~ AR ERIEHE - EEIZE 4 FAvEER: > BIERTMASET @ 5
» ENEEEIS 4 SAEVEHERS - B AR BEAV ISR Bk (IR ~ BB
MMEBIEERRIN) B
o B HEEY - EHAEMIT ST - AR SEERHE L AR A R A S E -
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& 4.2-3 RERRUTERRIEIEE D RIVAIBAFHE

T % R =
R NIRRT
la !
T RURERHE 5 1b
N S mm [ = | e
1b |
RS ES AT P 1c
o R AR THRETE 5 2
5} AL — —
) B AR5 ol o
!
FEEGRHET R 22
SR SO RE M
S I T
2a
)
AR R EGR A 2
SR SULERE M
e I
2b
)
Tk
e pH=2 5, »
SR pH i S IS I IR
3 11
l
R pH B RSG5 4
P E R
O i = SO
l
BT B R ALE T 5
FRIATY ARRE IR | - | BURE | - | WRBEEE
5 }
PR SRR (T B 6
FRIAT ARAR IR | = | BURE | = | WRBRE
6 )
PR SRR T B 7
3 Re R s
e S| mmmmE | o | mama
.
l
2 PR 750 8
3z e R \ oo
% S| g | o | s
: :
}
BERIATREE BAR TR TR
B RERARES THEE | - | WHERE | - | R
9 !
DLEEE R RO RS B, T
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{5 FHRZAL B LA ERUS T A Bl 2 EaR  DAREE TE A A EERECHI
L TR > HEPAHUSERN T RERE RS 1 FE XN EE—8IH > BIaA KR
Ui pH {E 2 =T ViR AT R 7 S EWJE EFREEFAR A I
e E FEAG S IR AR A EE - & — S22 A 2B A &R
Rf BE AL > —fRkER B EAY R A 2 N BB
HRANEEE BRI EER - Hr A B HMAR Z &R - (B MR(EZE
TS Y -

(=) HRESRIEM:

R R A ER R BTSRRI A L PE MG
P 21 R 4 AT 8L o T e R S s e R A B T RE 0
SSVE > 1 » SHEIS EREEF 21 FP9a R e it SLERE - o
B SR -

% 4.2-4 BHREFRIBIENEUERE A 3 s ATRHE 5 % - /e
Z g EARIE R SRS R M 2 Bl (ELFEEE DA A @88 a
ARERD) DU G- TS R (BS E-1EE B (2 R A U S RE AR Y D
Senosd IRAGE Gl - DI A N BTG, -

(PU) Fersim gt

B U E Ry K R e (R & S E B E 2 e > B
WPEES > 56 1 FEER (B A BRI B BUR EE R S bR R85l R > 56 2
P B Ry 55 30 - BB ERAY (R A\ =82 i B SR e AL IR/ B iie o 2
HEHE -

% 4.2°5 Ry BRI F SO T - AR LB R BRI
ECRGTFEIE AT HEIL T - EBEIEYE RS 1 & 5
EER R H BRI EK /A B A Ry 1A Rk
B~ SRR > 2 1B kA - EMAEEIEYE
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K 4.2-4 EERBESMRERBCWEFFHEBER
all ! R i
B ) JE IR REIE RERSES | — Er—
la ! TR = E
S AT A5 1b
82 NS Bh  A - KRR _, | FROSEREIRMERS
1h AR
!
SR AT AT 8 1o
B\ A - R | RGP -
1c AR 4R
!
TSR AT A58 2a
bl — TR HE — MEETER (SARISPR) | — Rl | ARHIRIERUERF -
2 TRREE R
!
SR AT A5 2
G5 — BV RERERES I — PERTAER (SARISPR) | — L L | AR -
2b TRREE R
!
SR AT AT 88 2
4l — SEEREBISUSSHS — LR (SARISPR) | — Jr— N
TRRE—R
2c !
R AT A5 3a
R . PH=115 =2 . -
3 pH {1, Bt S A ) (D m ) 54
3 2<pH<IL5 (FEARIREEE))) RIAEITH8 4
R A B ) . = L, | ARERIPIIERGET
4 RSB
!
R T8 5
AR AL SR EIREES | — | ISR ARERE | — F
5 !
R EE RS AE 58 6
TR IR RO s, |
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& 4.2-5 KREBHITYERCEREIEIRE

Al R EYE
fr& TYISEHE — Y E RS RS BEEYE -
B —WFAH N - RS A ER S I Y B R GEpa e -

—MIRBEENVBVARRGER RIS -

BUNME NSRBI RS 2 VWE - RISIEEY) S EAECRHIATREE - o] DUERERA FTAE

Y
WA | i) s pemig - 2 e B A2 e R T B R AT -
15 gy | FUREE AT LA R 3 o D Rl RAEB B LA AT

> ATLUMBCE AT A\ RRASRIGE R - SERIBERZE TR Al REAEN -

BV GEOPN ok

— MR JE< 500 pg/em® (HRIPT ~ HMT-3538 M )

— RS - BN E AR B AR RS - &R A S A R B R E

— MR TR B R A R R TR - & B B 3 RO B R 3% -

1B RERFIE NS5

— B> 500 pg/em® (HRIPT ~ HMT-35 48R )

— ER LR S - BN E A\ BB IR - BB RN A R B E -
— HMURIPREZ - B RS R - & R0 8 4 R R AR R E S B M s 3% -

. B

— AR 1 - PRI SR T A T R B B S ER » EDTE 0% BREY IR I EA TR
FP AR o BRI FIREEINERER 1734 - R EEREREH 15% MBS A RE 0L RIS -

— AR 1 BEDHESERITREEE E3 T A5 45 R - OECD TG 406 £ OECD TG 429 Hia#tit
J¥d[ petsduran o

(1) AN

FNSE M AR DNA 2451 - SlE & ~ rEEsUi =Rtz - &
fRL TR E E AR DNA REE LG EAETT A ()
P8 DNA # R A SR -

% 4.2-6 Ry SEAIHEECR B MY E R E R BB - L Rde
7 WA [F] 2 A FE A B o 2 MY E Snl - DARE ] I Z AHREESE -
T B2 2R BB 2 A TE AR sG A  2oe EE U
RO/ B DR B M e B B P e 1 Z A AR, » VRS NI 2 2R B R B
AFHEFMRE VAT ASE -

Beh 1 BENGEDBZEN R Z AR S A FEA
HEZESBHYNAERE S » T FLAERE R ERaET (E8) #E Y
fiti - FELVERIE(E R ~ 58t Wt L - SONEEE R IE A H o0 T
APl > T BT SRS IR A TR R -
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JesE Y AIGE - BPIAGH - BOHE R M S AT AP A AR E S 2 T B -
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— CHC TP MBATIREL AR B A ELISS A SR B S M S e AR5 -
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4.2.4 HIPIAEERRERERM

2% 4.2-7 F5 QSAR Toolbox 2 Danish QSAR 75 &I ALBE T » fEfEAI
MEEA LR B E AT - 4555 » Danish QSAR Database 17 A B\ [R5
M~ RE RIS R ~ R R R B R R A B N LB B E Al Ry
12 ~ 11~ 13 ~ 13 {f - Danish QSAR Database AR HE fE 4B B S 4L BE » B
sFEAEZ M SR B S E A L2 E S E -

W LEYE kA (EEYE R SRR A T - 14 [E(EE22E (7 HE
Sik LY E K T A (CEE OEE SRS T ERANE 4.2-7 £[E 4.2-11
AR > ERZAREAE Ry 14 [MYVELE QSAR AT - [FFRF A HRE KT
HAEREEYYE » WA G AR R VAR - DCEER BRI A (H
R B B e R FENHE R AR AL FH#EIE A ) HIPVE T QSAR GEREAE BR(E LR
FYIENER > IR 3R -



FuE  BONETAEFRE LY E Bk 2 B R RS

*®4.2-7 HFIRAMESYERES QSAR REBREEACEHE

QSAR f& A
pilFERES
QSAR Toolbox Danish QSAR Database
KO keEE -* 12/14°
RS eS ad g -* 11/14°
S pictsigks -* 13/14°
HARHME -* 13/14°
AR H IR -* xx

GEREDR L A EE NN EEYEHEN LY E R E
*EERTAL  EREHIE Ky N A B read-across

> I R R

a: ACDLAB #54H

b: Leadscope 154H

c: Case Ultra f54H

4.2-7 B RE O e titnviessss R amEitA L2 mEhE LU
1TEEES » SBANE RS EEY)E R 1E Danish QSAR Database 17 FH #GIE N » Hbs
& @ PR SR (LE2YE - L5 QSAR Toolbox 3 [ ~ Danish QSAR Database
8 i - fEELReiECER=E M » HAF QSAR Toolbox fz Danish QSAR Database HY 574k
HERER S RIS 72.73% (n=11) J% 33.33% (n=6) - QSAR Toolbox K Bl IR
BN PR B (L2 YE KA L2 ER T 4 ERER Ty 66.67%

(n=6) K 80.00% (n=5) - Danish QSAR Database %1371 LE ¥ 1Y 4 4 T2 by
Fr{LEYE 100.00% (n=1) KEFA(EEYYE 20.00% (n=5) - HHHEHMEEY)
B FEHMBE R AT oy ARATAE » (E R IR Ry AR 22 52 - B251I2KE5 > )5 N 7E Danish
QSAR Database 5= FHVA B IR BETHAME Ry 260 molkg ABHTHA 7 4R ARAERY
300 mg/kg ; ¥/E B 1E QSAR Toolbox HEZHHYA B IR w3 AT FUHIME Ry 2,050
mg/kg HSATHY 3 ARAFELERY 2,000 molkg - _EACRR(EYIE SEZR 4R - HEE ST
BUERAHATHY - R R QSAR HEAUHES T op 4R » FHMME S BRI Ty 4Rsicte
A RE [ 25 1E QSAR BRI H A R U7V A BT 4Tl - ARFFE QSAR TEM
HYERERN > R T PR IS o2 (o FH AR B A L2 ey 7RO -

4.2-8 Ty 7RI ek ERVEREE SR - Hrh A mIEB A (LB SR E nT DUE
TTEEE: > 599 1 R EE2PYE K 2 (EREA (Y E A 4E Danish QSAR Database
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R R N > HaR BB A A YRRV EEEYE - 55 QSAR Toolbox 3
Danish QSAR 8 {[& - Danish QSAR Database 1T K7 & RIS b Y T 73 F2 LA FEUHIME
e Ry 5 » W A AR 43 4% T QSAR Toolbox BIFEHRBEAT BE S SR /K B4 85
ALY EIEE 2 AR5 3 AR RN - TERRE s [ SR BURH 2 4E
fife=% Ry 33.33%~36.36% ° QSAR Toolbox 1E3{LEX)E ELRE A (LAY E Y 73 45 AE T
% B 50.00% (n=6) J% 20.00% (n=5) - Danish QSAR Database {T-37 {248 Sifk
HLEY AR 4R TR By 0.00% (n=2) % 50.00% (n=4) -

4.2-9 Ty R g BRI RS 4 R - A A WA LM B B (E T DUETTEL
o SME L{EFTLEEY)E A 1E Danish QSAR Database (Y7 HI#E N - HEkE &
BRI RIS > H:51 QSAR Toolbox 3 {[E K Danish QSAR Database 7
{8 o 17 7 & B Gt 4% 85 » Danish QSAR Database &2 QSAR Toolbox FYFEH]
1B B o R Pt - (R RS Ut [ 45 SR L R Fy 72.73%~85.71%:
‘H.1 QSAR Toolbox J Danish QSAR Database ¥ 17> 3 LEEME Y S 4R AEER BT
531 Fy 83.33% (n=6) J 100.00% (n=2) - HEEA(EEY/ERIE 60.00% (n=5)
J%80.00% (n=5) - {FRZ/E@EE T - fitim e EAELI S L2 E & B A
SHITHAIRES) - (HEREABME NS » KRFEAE— DT -
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4.2-10 FAERBMERERRS SR - HpAWHMA L E R E v LUE T
B 5N 1 IEFEEEYIE A AE Danish QSAR Database Y7 I #E[E N - HERE /&
MR AR EEEY)E > H:5 QSAR Toolbox 3 {fE K Danish QSAR Database 7
& - AR B MR HIEEET > Danish QSAR Database &z QSAR Toolbox FYTEMI{E
B b K5 - fEEERE R UEREE [ 45 5L HRTE QSAR Toolbox & Danish QSAR
HY 5T SRERER 53 Al By 90.91% (n=11) k% 100.00% (n=7) - &55f5H fERE QSAR
Toolbox #2/& Danish QSAR Database ¥4 R #14 B A RATFAVFRI  ZERSAER - B
{EEYYELLERE (LB AW S8 EHE - (HBRTEABEAR » 72w
B 55 %E T4 * QSAR Toolbox 1EREA {LEXYE HY 73 4R EMEZ 5 80.00%(n=5) -

100 A b FE 14
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~~ 80 T A
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e 70 =
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p 8 W
¢ 50 | A "
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EX AR LN ATEE X JE SN AT
QSAR Toolbox | Danish QSAR
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4-2-11 BHRES RS MRV EREE45 5 » Danish QSAR Database j4 7 72 T HIER4%
#L > QSAR Toolbox A 1 {E(LEEYE AN - H 3 ([EEA LY E M A T
b > St 4 [E{LEYE BEESUEA - QSAR Toolbox |47 Il A AR EE R M 434k
A OB AT PRI » ok AR B B~ HILAE R 73 ~ 45 RE AR o0 B S5 RE K
FEOYEY - RS L o SERBURE SRR Fy 50.00% (n=10) - fE¥T{LEY)
G R LEYTE R 7 SR EMEAR 3 7l F 66.67% (n=6) ¢z 25.00% (n=4) -

100 14
9 } A B0 FE .
~ 80 | AR
= 70| A {102
+#+ 60 g %
1 50 oy
% 40 A 6 ?.ﬁ
8 a0 | A 4 ¥
<8
20 4=
10 2
0 ' b b=} 0
mag A | w | g A | =
QSAR Toolbox | Danish QSAR
QSAR#-T)

B 4.2-11 REBRAME L DREERRBBUIRSH

MHEMERRKE > KEBREEERFGESEA RTFNRE > 505
72.73%~85.71% k2 90.91%~100.00% » AR A w[ 78 o g HUAEAA R A T A —2
iR RS LS o DR B E RSB = 2 (ORI 3 R B B - bl
T LEYE R EELEYE > v LUIAEES] QSAR Toolbox £l Danish QSAR
Database TEJHIHTLE2Y)E 7 K7 8w G R AR B M A i RLAFHY 7 B - 7
QSAR Toolbox THMI Kz & #E &4 Ko BRI B o SRR 73 71 7 83.33% (n=6) K
100.00% (n=6) - BEA{LEYVERY >4 EREZ A7 A5 60.00% (n=5) J 80.00%

(n=5); 1% Danish QSAR T Kz i & B M R AR B MR 73 5B HERS 53 71l £ 100.00%
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(n=2) } 100.00% (n=2) > BERA1LEYER) 74 ERERA 73R 80.00% (n=5)
J2.100.00% (n=5) - HE:H ARG EEYEBEBAIR > KR TTEERT -

BASRE - 1E & B - BRI R E RS © QSAR Toolbox £
Danish QSAR Database FYTEHIAE JIAHEL - KRE AR FHMEAIE QSAT Toolbox
(72.73% > n=11) =} Danish QSAR Database (33.33% > n=6) - %=—1H » HHj
GEIEUR QSAR Toolbox FEHRIE RIEIERY 77 4 B ffER(#H 50.00% » FIREREEEY)
EHAE - BRI 14 L2 A AR A e o B 0D AR T
T EL T T TR AE T TE S PR AR B QSAR AN E s IR e 2 EEYE -

4.2.5 HRESIHIERSEER CHITHEREERE

R TR QSAR RN ALY E AR EHENAVAE ) » TIERS B
FRAREUE 4.2-12 s - BEEIEAARR SRk \FE R ER AR ERE » #1
AT OECD QSAR Toolbox ~ Danish QSAR Database - VEGA ~ ECOSAR ~ T.E.S.T.
TEOHI 7 (EE 8% 2 Fr b22E & 7 [EErE L2 E R A REEHUEAEES - TSR

B RV E R EUR LY - W LUE TS AR R TR T SR ME Ryt QSAR FARITEM
REJTHIMAE -

— ~ BRsRAR ST E 4

HEELL QSAR AU 7 (&85 =~ ¥ LEEE K 7 EERA (L YER K AE
ST - AR (LB REPE(LEEE RS skE51) - K&
oo R IEAARE By £ 96 /NIF LCso ~ 7K 48 /NI ECso %45 72 B 96 /)N
B ECso » (R B E L IEAR B B BR(E T S - FEL QSAR TEMI(E
AETTERES -

HEEREE - FHCES 2N LEYERKESEEEN - R
HhnEA 2 OECD /KAeESFMNEIES IFTER - FlFEiskaxL2yEan
i %~ CAS No. ~ 7 FEBUHERA RS - IR SR s B Ar
Hi—Fy mg/L -
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B ALEYE
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Danish QSAR Database S 2R ZEN
OECD QSAR Toolbox AEEANE
T.E.S.T. B8 5 STER
ECOSAR
VEGA

7
a1 (S 1RV TEAIAE
- EREEEMARNSESE

4.2-12 HREFEZ QSAR ERICLE EIE SIS

{52 FHEE A RS /K A S AT QSAR TEAIES 7 (B 5 5k 2 LB ke 7 (&
Bt LS E TN - QSAR 15211515l f OECD QSAR Toolbox ~ Danish
QSAR database ~ VEGA ~ T.E.S.T. X ECOSAR - {# ] QSAR &7 EF 544 A FETY
bgse 2 58 WHISKERT S LB RVEE LRI 10 B 5 RIS
BE - DR HEAORE A EEE - DR EDA RN BN MBS - fRIE
R &S RS AR H B L2 E B SRR s & - B OI2GER -
ECOSAR FHM#R & T & R s MRS S B R B KA i 2 B E
Kow & 7 (£ I EEEI A ~ & 75 A o3 3 R AR 2 (Rl — T 2R E A - TR

@ﬂ!ﬁ%&ﬁﬁ BHACEIE ~ Kow MEBEFHEE - S50 BURE (L2
AR R A AERA R FHREE A - A QSAR BRI FEIHIT AN T 57 r4d -

(—) OECD QSAR Toolbox
5] 4.2.2 /1B > BPRAE S NEE RIS - TR E g DL
FURH 96 /NRF L.Cso 7K 8 48 /INEE LCso K5I 72 X 96 /[N ECso #ETH)/ET
TS - 25 EAT K B BIR R E I IR OECD QSAR Toolbox 1y
THHIEICER - RS HEME / BERELIRAE B AT ] PA7K 42 31 (aquatic toxicity )
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K F7 gL (skin sensitization ) 37 TAaH] » AR g A —EREE T > 1]
DR TEM— B EASE R Al SR 1 - e/ KA FHATEN T mE - &g LL
HEMb / R LR T 2 C Y E T 7EH] -
(=) Danish QSAR database
[E] 4.2.2 /NEfT o BB E 7K A S MBS BE T T A -
(=) ECOSAR
14 {E{EE24E #E1T ECOSAR Hy4348 » FEEFTTEM -
('U) T.E.S.T.

B EEYER) CAS Nodii AZE TES.T.AY M » Wi A BEFEHN
S BE B AT o] 5 EOHEASBETRAIE - T.ES. T. A4 Re s B T U5
B 55 7l By o7 J& 75 7% (Hierarchical method ) ~ EEf&E I 7574 ( Signal-model
method ) ~ BEHS =L /57£ ( Group contribution method ) ~ F: #7440 A ( Nearest
neighbor method ) &z #3854 (Consensus method ) °

(1) VEGA

F AL EYERY SMILES T7&f - il A H EEFUIES BB -
FIVATS FECHISRAC BETARIE « VEGA 34 SEFR MU TE A LB Ay 2 Flife
T AL (Combase k¢ EPA) ~ WifE /K& EH AL (EPA K
DEMETRA ) FsefazZa M ER] (Combase ) »

= R

KeEmmtt (ISMREENE) SEWEASIMEE - o $HE/Kd ks
el s VY E B AE YIRS S S (#0596 /NEF LCso (OECD TG 203)
FR At YT 48 /NI ECso (OECD TG 202) Frisefi¥fes 72 /NIFEY 96 /Nf ECso
(OECD TG 201) #{THE °

% 4.2-8 RyKAE G AR > OKE S MEBEE 3 (et b a Uk
(Bl e Emy N ) TR - R ATESE LS 2 RS o0 1 45
AFREG AT HE NG > FER R B 2 E =S A E R E 2

15 - INILEREA L2 PE T T R E S Bk st -
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& 4.2-8 KEZSEDRIFE

KA S H R HIEAE R Gy aR e
faH 96 /N\HF LCs <1 mg/L
KAEZFEME 14 | FRAEY)TE 48 /NEF ECso <1 mg/L
SEESEYITE 72 /NFEG 96 /]NEF ECso <1 mg/L
FEHE 96 /NEF LCso >1 mg/L and =10 mg/L
KAeTmEM 24 | HRAIY)TE 48 /NEF ECs >1 mg/L and =10 mg/L
SEEIEYITE 72 /NEFER 96 /NI ECs >1 mg/L and <10 mg/L
Fa%E 96 /NHF LCs >10 mg/L and =100 mg/L
KAeEZHM IR | HRAHY)ITE 48 /NEF ECso >10 mg/L and =100 mg/L
SERIEYIRE 72 /NEFEK 96 /NEF ECso >10 mg/L and =100 mg/L

& LCso B¢ EC50>100 mg/L AMURE L YE A4S A e LAy HE -

4.2.6 HREEIEIAHBEER ISR

72 4.2-9 B R AT S TR UGS » IR EE N L2 E B E
AR - FOBUKAESHEIERVEL ST 7 T EEE Bt A (LB E T - 45
Rfat - fEKE ~ B R BUKAETFHEMES - 1F Danish QSAR Database FY7# H #
BENALEEHE ARy 12 ~ 8 Fe 4 {iE - VEGA {2 s E N A LAl D - 4K
Feor il Ry 4-9 { ~ 11 {E ) 4-7 {#l - T.ES.T.AAMEITEBUKA S BRI - S
AT R MR S E N LY E = -

LB REPAEERYPE (E A QSAR fRAUFTNI A RESFHEERG4S AT T > B
14 {E{tE2E (7 Sk ZH EEYE K 7 (EBAEEWE ) Avdtat&snalE
4.2-13~[@] 4.2-15 > ¥}t QSAR Toolbox £ UK AT s M MIEEREL > H IR
20 (ErE (& 7 (EERIREA L E BRI 13 (EEEE ) - ARUARIER R
e A E M EE - 1CER A EREMTEAENEEYE - DPCERR AR
BeATrE (FEEAE A REE N B RN A B E R TENIE ) 2 QSAR SHREIE R
EEEEHY IR - DI rEE23R -

4.2-13 Fy B BUKE S 2 BRages R - /£ QSAR 24U » TE.S.TEAYEEE
EREBUEITHUN - HER 4 18 QSAR ARV REARL L 3~9 Z[H » A 2 {#
HEEEYYE K 4 (HERA (LEYVE A 1£ Danish QSAR Database A HI&E > A
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£ VEGA K ECOSAR 7 & B 1Y E Se o7 Al o 2 (S bE Y E K 1 (EREA (B2
) (VEGA) K 2 {E¥r{LEEYE (ECOSAR) » HeReE: Ry A et T hn (E Lhir
ZALEYE - BRI AR ET Ry QSAR Toolbox A 5 fi# - Danish QSAR
Database A 11 {[i + VEGA 7 6 {iil &z ECOSAR 4 6 {5 - {FEERGHE=5R56 71 - Hoy
AERER Y 33.33%~62.50% A TRHIEELE BB AH EL - PREUE AR AT o s
REMEE AR T MR EAVIHEIE - WPE A 1E QSAR Toolbox 15 H#4H 96 /[N
ECso {E £ 8.270 mo/L EAETER{E 7 55 =4 AHT (55 =4REAE K > 10 mg/L ) » {HAS:
RS 2 4 - Y8 A {1 ECOSAR = HAYEH51 96 /NI ECso {H (9.700 mg/L)
HEEARGRRA -

4-2-14 LK B KA SH N o s R - ARURAR M 3~11 2 » He R
1t Danish QSAR Database % FH #i[& YY1 E HiE fy 1 EHT LS K 1 {EREA (L2
Y4 » VEGA DEMETRA AlZ 4 {E¥r{L2Ea Kk 6 A L2EY'E » VEGA
COMBASE F 3 (BT L2218 ke 2 (ERTALE2YE - EOCSAR RISy 2 {El#rLE2Y)
B o BRSO R BRI A ERER /R 14.29%~100.00% 7 [H © VEGA {E7K#E7/K
4 S F MR FEHIEE J1 R (33.33% ( VEGA DEMETRA) J 14.29% ( VEGA
COMBASE ) ) » TES.T.HY &1 4H 77 B AERE 2 /1 > 36.36%~54.55% 7 fif] > Danish
QSAR i ECOSAR [543 4R ZEREZRYT > 5371 By 100.00% (n=6) 5 66.67% (n=9) -

4-2-15 Ry KT 2 Bab 4E S - P E R 2 AR R T
B AR LE2YE » FARE 7 [ER L2 E R T RS R LB E % it
B ARESSFRBEKESZFEEZER > RURENER - TERALEYE
4y » Danish QSAR Database 5z VEGA COMBASE %75 3 [t A (LEYE N EfE
RUBEAREN - 590 0 RER (CE2Y/E B A AR s m e s R fla 7
EitE ) P A EREEER D  TREEE T 13 EEE ALY E (EaE(E=%
B FHE s (Cas No. 7173-51-5) ~ 4-(1,1,3,3-VU B EL T AS) %7 ( Cas No. 140-66-9 ) ~
N-1,3- " FEL T E-N'-2E5L-1,4- {5 5L — B#( Cas No. 793-24-8 )~ 2- £ %3 ( Cas No.
90-43-7) ~ 1,2,4-=HIFEHE (Cas No. 95-63-6) ~ i ( Cas No. 119-61-9) ~ &HH
fi#(Cas No. 100-52-7 )~ & ik —(2- £} )BE( Cas No. 103-23-1 )~ #7% — Hifi ( Cas
No. 100-21-0) ~ 1-}E )5 (Cas No. 106-94-5) ~ Z, —fi% ( Cas No. 107-22-2) ~ 2-(2-
&R 2 8 5) 28 (Cas No. 111-77-3) K IFFEE (Cas No. 71-23-8) J -
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GHRBURHL I RS /P 45.00%~85.71% 7 [ - Fik QSAR Toolbox 4b » FA
WAH BT TR FR (71.43%~85.71% ) - JoH.ff ECOSAR K T.E.S.T.-Group
contribution HERER A2 85.71% - ECOSAR K7 T.E.S.T.-Group contribution fE—47
FEEAIVYIE H > FME B>100 mo/L - {HEFEg{E Ry 100 mg/L (#571 Ry/KA s
HE=4) -

QSAR Toolbox £y 7 Z2{ FHEr MBI TEORIESY - A E RN ZE N EEH
HE A - HE P # A QSAR Toolbox 43 HTHIMERUE A R B B (E S S AT AR X 2
IR EA AT AERATE - BINBEAE(LEEYE FivASH Ry (CAS No. 95-48-7) J 2-IHk:
FFEEE (CAS No0.98-00-0) fRIRHMEEIRYM AT (7.1) MERE ILLE 5 &
LA HRIYIE E KPE G - BipEM T H S8 A NSESE RIS - (BRI
BN EREN (7.0) BEEPKAESRERESENENE (7.2) hiERITIES Y
MrAHRAM: > RIS TERNE - Rt w2 S8k ATEfE A QSAR Toolbox HIE
EFIRIRE - W] i B AER R RO B EERE S - IR E R R
& QSAR Toolbox A7 HYIF A -

RERGAGER 3 /KA MR D SCEER M 14.29%~100.00% 7 [ » 7KA2 52
1 TEHIAE 7 ks fa o (45.00%~85.71% ) >7K % ( 14.29%~100.00% ) > 35 %
(33.33%~62.50% )« FHERIE(E ] QSAR MBI TP 4RI » FEHME S HENT 7 4RITEAE -
AR 2518 QSAR VS HAM S (7 /A T BTl - SB/KAESEEAT
EEARA(CEYEN B ETILE  FEESRBE S RE -
T.E.S.T.-Group contribution 5z ECOSAR ¥}/ LA L2 E U UK A S I TR
REJIRRIA BT (&0 85.71% > n=7) » HEHIEIE Ky IATA 2~ BB —

4.3 QSAR 8B En R R B Al K&

QSAR Y AR B AR A S5 T B B A i e S SAERE - Rt AR A 1
AR A ARG TR AR © (kIR T B A LY R S S AR RS fE 5 L
FEE QSAR IR Ry Bk B Al - JERIRF S Vs L PR IR BT (D)
BEASERBME: - % 4.3-1 H2 SR LEYERRESHERHERTES K QSAR
PRI %20 (QSAR Model Reporting Format, QMRF ) Frifif 2 HAUERGHIA -
a2 #i A ] ECOSAR FEAIBSAE #Y S35 1% 96 /NEF LCoo
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7 4.3-1 QSAR REEREES (1/3)

QSAR FRERIH R

1. QSAR identifier

1.1. QSAR identifier (title):
SIS B TERRAA 96 /N LCso 2 METHNIFAY (ECOSAR)
1.2. Other related models:

1.3. Software coding the model:
ECOSAR Version 1.11

2. Source

2.1. Reference(s) to scientific papers and/or software package:

B
2.2. Date of publication:

Hi%

2.3. ldentification of the model developer(s)/authors:

Hi%

2.4. Contact details of the model developer(s)/authors:

Hi%

2.5. Indication of whether the model is proprietary or non-proprietary:

i

3. Type of model

3.1. Type of model
SRR QSAR fHAL

4. Dependent variable:

4.1. Species
Endpoint (including exposure time)
4.1.1. Endpoint (including exposure time)
e FE 96 /NIF LCoo ¢ 1E 96 /NP R R HITE FHET & H 2L S0% ABBETHYR -
4.1.2. Units of measurement
LCso {HLA my/L FIR -
4.1.3. Reference to specific experimental protocol(s)
OECD TG 203: Fish, acute toxicity test

4.2. Number of descriptors used as independent variables:

{eEyEa g CAS No.5¢ SMILES 775t » fRIB(E2EE T RIERS -

{5 FH /K Sy O (R BT 8 (Log Kow) fE Ry FHMISEUH 96 /NEF LCoo HYH 8 - i AEH

1]

e

EA
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& 4.3-1 QSAR REUFREE A ) (2/3)

QSAR RAUF %

4.3. ldentification of descriptors (names, symbols):

TR KB AEHTEEL > Log Kow (B LogP)

4.4. Explicit algorithm for generating predictions from the descriptors:

SRS H MBI 96 /N LCoo s MEFUHIAAYF - Log Koy 7/ 5 » FEREIREIT -
FU(LCyo) = -0.592(Log Kow) +0.3467 ; 3% JiH2HY LCso Z BLAT LAZER /T (mmol/L) Zor -
ECOSAR i LCso (HFA LML EYIHI T T8 » 1 LCso ZHAL{E mmol/L ¥ £ mg/L -

4.5. Goodness-of-fit statistics

BB e fU0E 96 /NS LCoo (1) QSAR AHRA %L (R*) %174 0.7801

4.6. Information on the applicability domain of the model

ItE QSAR HI L Log Kow fE/INTY 5 YEESA (L EYI3 I E B S LCe (et s AN &
44 {EREIRLEE R 75 (B TSR EEEEE - E{h8m Log Ko [EAR 5 ~ 77 F&Kj% 1000
g/mol ~ JREVIBCRAMESE M ~ fEAEY) - RS - HEaFRY) - KA TRER EYING - A
FRELAARS 5 tES MR BURIRY s E /KOs - AIME A AIRERD RIS TN E8E
FIT M -

4.7. Information on the mechanistic basis/interpretation of the model

ECOSAR 71| 73 4H AR5 2 MR 25 RS AU Y BEERAT M 2 TR AR (DA RR (A T o0 4H -

. Development of the model

5.1. Explanation of the method (approach) used to generate each descriptor:
5.1.1. Calculation of Log Koy
B T {hEt Log Ko » ECOSAR f{i ] Syracuse Research Corporation Fi25#y KOWWIN ; H
NEUA Log Kow = Sum (fini) + Sum (cjnj) + 0.229 » EHh Sum (fini) 2 fi (FEET/H
HIHRED L ni (JE-F/ 7 BEAESSE  HERAY ) /48R I H (cjnj) 2 of (R
IERFHYERED) Ll nj (RIERFESFH IR (SEM) ARED

5.2. Selection of descriptors

5.2.1. Indication of initial number of descriptors screened

o
ptiin
PIRNY

5.2.2. Explanation of the method (approach) used to select the descriptors and develop the
model from them:

{5 Kow AT M B MR ARIR S5 EPA ~ OPPT Hr{LE2at SRR EE I E T
HREE B AR E R E

5.2.3. Indication of final number of descriptors included in the model:

—{EF AR ¢ Log Kow

5.3. Information on experimental design for data splitting into training and validation sets.
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7 4.3-1 QSAR REUEREES (3/3)

QSAR RAUF %

5.4. Availability of the training set

Ak P LR 2L A% - CAS No. » fESE S HUE - MEEIAYRHZE A T &S A
AL EPIRVEESE 75 (EEE R BEEES - B LEBERREHY Log Kow (EEV/ IR 5 - A E AR CBI
{8 > DA R (L2 5L B 5 1T ECOSAR 2 BB EEE pH 7 ~ 0B bR & B R IEE
i# 2 mg/L BUKEEFELYAE 150 mg/L CaCOs Y E BRI AT

6. Validation of the model

6.1. Statistics obtained by leave-one-out cross-validation

.
i
ZARYY

6.2. Statistics obtained by leave-many-out cross-validation

e
BTiiN
PN

6.3. Statistics obtained by Y-scrambling

e
TiiN
PN

6.4. Statistics obtained by external validation
Rzpred 7/’35 0.7
6.5. Definition of the applicability domain of the model

BB Log Kow/INFA 5 L3 T-/IN7 1000 g/mol» H R By ECOSAR H & TEMIEY (82 S8
WRER  REVEE

6.6. Availability of the external validation set

H LA A (L5 4485 - CAS No. » JEZ:8Y

7. Applications of the model

FFATAI RIS A= (OPPT) ELfEFIIL QSAR frBhi St 45 96 /NEF LCoo (LAY &35 MG
BAE - 7% QSAR 8 FEHIAL & 35 M ol i B e AH R U B3 1

8. Miscellaneous information

ECOSAR 5512 OPPT Rk il 7 ARV ERRERSER A - FHRYEF(E TSCA M bEana YRt -
TIEAE TSCA ErETRHEE AR - B —HEH A QSAR J7v% » HEAM LSRRI FEHI
(BE A K AT HEtBRSERFEREOKI AR (Kow)
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4.4 FRIMHERRE S E MR RREETRAIE RS AT A
RFEHT L2 S8 fe iUl > 57 2% B PR AH SR ER U B 2 B 3 3 Al 7 A 52
(NAMs) » T B8k H IR E AR HPEIRHE 7% - BMAEUERITE
AACE A B ACHITEHES - DU RER S H W R & s G R il s - EH
REMEEREBEERITE - RS YR ~ B0 LT S g ik A R s
SR

Hk

AR AR Z LA OECD Frifild 2 #a M HIEA T2 R iR s 1 RASAE b
W7k @EELIARREINE > BEATT LY EEIR M AR - VIR
U (4 2 T AR i e R 2= A R RE DA R L2 S R T - B Al
HERHE A (IATA) BREZRER N EEGTIRIE (AOP) Ryidf8 » maltdis
ARSI 2R - BRI IEHYE & YIS R R — SR T - By B R A L
FEEE > BEEREA e s#att e o TGS EE R SR
REEFEE - BEOEREHFEEREEAS > HEEFEERENEE - I
AMEIRF & AR E - AR E RIS E -

ST IRBYIETE o EOREERRET A S ] FERIEM L
Fhs o E B AR E M - B T ARG R E e AR E S
IH 7R — (B Y B S HEZR AR IR e i T VAL TR B S RS A=) B2 A H A
FHEE M (Tollefsen, Scholz et al., 2014 ) -

HArE OB AR A 2 ]y Ry U5 1)« #edhadi (invitro ) EAEEHEESE
(insilico) -y TN e BOKE AL IATA RS » SFEIIAA RIHES S
VEVEEE 218 - Nt e ERESCE AT 7 ERPALSEE - Bt ks
BRGNS AU A Z AT T M - W88 DR IV OB E R B R
RGO M - DURBIEE B TR S DU 2 85T -

SEES S BN SMERE SRR - Mst & L E TIEE Hie TR E - Ba Bt
EE BARH DS (O 7ARYEEE » $HEHEE AR IR DB RR E 3 dm s (O
Bl SR KEEY B R R BRI > EEERSNEEZ A H
FEERABRE S St S & QSAR Toolbox £2 ECOSAR FH
TR R A A T e 2 HARE SR -
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» RS RUMEEHE 7 AR E F B St

R OECD Il - B AT GHE AR & SRR SMIE -
M EEYEREE - REEEHEEYE BITZ 2 Ma S - BEAUE
aAG T ERE S RNRES A MR &R -t nlHE B &t AR - 4R
LSBT REVEAE 2 e A AN S EAE T e b B BR A A AR - RS A
sl el T ARG IR S A FEAR VB - B EE2R 1 - SRS SE (in
silico) ~ 43Ef (grouping ) ~ 32 Y 218 (read-across ) ~ f&4MeiEs (in vitro) ~ 48
AElE (invivo) MIABAEHENEE - SRBINEEYE 2 aF AR Z
4% (OECD, 2017) -

B 3Rs JFHAI - BEGADIEEEAL T AN ESE N R E BB e e e
Bign - BRI - BB IR B IR IR B S A S EHE - EEIAE S
FERMVER - ARCERPRILE Z BIYIHIES - H 90 AR LIASH LS E48 T
R BEEEEDHETRES (Integrated testing strategy, ITS) - A1 » ITS A {[E#E
I > WR—YE AR E 2 J77% - ARG THE IS0 R HE 5
BTG R4S SR & BUER — 20 BN ETERRE - B SAUHEEHE
FEHL TS S RAEZERAER > B —E AR EZ 575 - hFEHH
wiE— U EWE R - BEADHEEHE AT AR E 2 T AR IR T E
#: ° 1F OECD BEATHEARHE T (IATA) HHES[H - W —ZRYEA Y
WEZ 75 R EFR 75 (DA) » ERITEAE—4HEEETE - MiEHEE
NEEETEE R T TRAYYEHEM (OECD, 2017) -

BERNEEHE A RAE Y E e ft—EEZRAE 4.4-1 > TTZAE
IRAEN IR E AR ENE AR LR ENRENEIRER > 1L HEH
e AR - HAEEHEEE - EREIIEEIET7E (IATA) SHRE
frET > EEEERE (AOP) RZIEWE A[RESIEZ 7 TIEMmEM: ~ R
B2 REFEERREGHEERE - MESEWE ZYIERE - EYE
BN kR A > BRER A ERAME RS - B EES AR
et E Z B E R BIEERITA - leNsiRiesiatls - s (balis -
BIGHAEE ~ DRI X SR NET AR EE R RSB ERE O
HREGHRAESHE TR QOATA) AR ZPRIEE R - BREAIRE 5 tHeham



BERMEITASHRE EERE SR 2 B R A RES

HE

1% 48 m 0] R LSRR LIS o MBI DURIRAEER > o] DL AR
i AE R A ETE AR (Browne, Noyes et al., 2017, OECD 2020 ) -

e g a7y

{58 FHEY T 2R R B R e A G S B s AR e B4 TR (4 -

- BT E R BEEE

HEEHE T ACIATAOFTE AT TR AR 4.4-1 B

ANEE 4.2 BiiphnEry 7 EEEA(EERYIE > 2Pk 5 (E nH QSAR 1AL

TTRBKESFE A LB ER IATA ZJ77RB0L -
T IATA
BHEAER HMERELERHR

QSAR Toolbox

Danish QSAR Database
ECOSAR

TEST.

VEGA

EVSEARICEYE

V

BRRERRSE -
KESUREESMT

V

ETRESSEHER
OECD TG 236

V

EHERESEERER

ET D REERERE

\ BB IR
ETRESSHR MG S
OECD TGﬂ;o_% ATIATARY Tl T 14

{

ERAEOOIEARIEENE

MUEEREET PUZEHEE R R ILRE
D ACEME 4 RS SEMRE o7
4.4-1 EHEGAEFHEGE (IATA) 8IS EEARELS
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EENE|

o tBamehre (CNER S

RE RS Feest BV (ROMBRE F SO ket =

* 4.4-1 EGRAEEHMETE (IATA) BVTRETTR

—f%IEH General terms

Ex vivo method (V) 88N TE
In chemico assay (BB BN E

In silico approach ERSERE )T A

In vitro assay AashelE il E

In vivo method AR b

New approach methodology (NAM) B AR
Non-guideline method HEAEEAEA b 2 I A
Test guideline method REEERITTA

EptE—

737% Combinatio

ns of individual methods

Defined Approach (DA)
Grouping and read-across

EHUE

FEI0E (BEER)

TIEERT

< 04
X 208

FiE ) AR ) JigflF Examples of methods / methodologies / technologies

3D-organoids

3D M ERH

Absorption, distribution, metabolism, excretion

(ADME) models SEYEh TR (WU~ o - A~ B
Biokinetic model AR EURNE

Cell-based assay AHRE A A el A

Chemical structure information (LY E S5 E

High Content Imaging (HCI) 1o 4 EFE O B RIS AT

High Content Screening (HCS) = N R

High Throughput Screening (HTS) 15 4 B i 2

High Throughput Toxicokinetics (HTTK) EEETYE 2

In vitro to in vivo extrapolation (IVIVE) RS NETRE A Y ML

Machine learning sl

Metabolite identification ARSI

Omics (including e.g. genomics, proteomics HE: (Pl ERAEE - EHAHE - (CHiH

metabolomics, transcriptomics) 2 iR B )
Organ-on-a-chip B i
Physicochemical properties Y KA e

Physiologically based toxicokinetic (PBTK) model

DU R Rt 2 s B A5

Prediction model RS TEAIMEAH
Quantitative AOP model JE E R T ERK
Quantitative structure-activity relationship (QSAR) | & &4 E MR 4
Reporter gene assays et A AT
Reverse Toxicokinetics (RTK) IMEE=7 sl
Structure-activity relationship (SAR) CERETE MR A
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= SRS CONEUE - fitla S et 4

RIBfhET > BEAEE 5 HERERAEEAMR B Kie M ERrEr
TH (Norberg-King et al., 2018 ) » #TEA Sy 7175 3Rs [RAI - BITH R B HEH
PERS s RHa s M B (E Ry U S a MR R U FRERE B U I
OB EHIE A E - N Rt Ee BA DU ERL - BRIEDEE (EE - IRiaE
W5 (R i IS Y BRGNS ~ RERG SRR R - S ERAYE - BEAG fRAG
FEZIE R 120 /NRFHEE R A B e BRI IAIRE ST (Pereira et al., 2019) - R
BOMER » TERRHGEZAETE 120 /NIF 2 FiHy A an PR EE AT  THY S BRIR B & <2
FEHLIH  RRBEE AARRART 120 /NRERRERNE & > HEILFSERAVAR
GHETTE BRI 000 o G o B R BN E ik 2 BERE( Strahle et al., 2012)
R B BA & FE TR T 88 e By nT PR R H R BT Bt 2 & (U5 7% - Bl
OECD Bt 2013 NSRS fMitias sl n A Z E s (OECD,
2013) -

HESRBE IS FIRRG A 1SO FE£ER] OECD MR - WAFRIERE A % IE
e SRS SRR RG T Uk i e alie 2 7775 - (HEHE REACH JERRE(
2017 FIEORHANERTE DAL AR AR F R AR RE B E BRI 2 HUE » HAEITY
FES ARSI TAERBEN 2 B - R REHEPES S IRE S R
PR EU B BRI 2 BEME - AT B O EAZ ER - $1¥ 5
(LY E TR Rk S et - W2 E S URE R - B3R it
e E R B A TEEER 2 AT BRI A EAH R SR
Y ERRE A TEREL - DUREE P AR RGEER1E B ol sl S (0504
Z AT AR R B A AR T OECD TG 236 SR G =3 M sl BR( Fish
Embryo Acute Toxicity (FET) Test) | 7 MHEuiE -

~ WP EE S AR R U7 A SRS 8y o] {3 R P

JER QSAR %! » A4  ECOSAR ~ T.E.S.T -~ Danish QSAR database k7
VEGA HEfGAERESM: » WA MBS GRS/ MR E B 45 E MR (R 2 B S AU
aHtJ7% - DL QSAR H#ifh 3 THAERREHIAH » B8 ¢ SBRIIEEN - K&
RSN ROICRIAENE - SRS St e s s — D e - #5 UG
R FAAERE S - PRI UG QSAR FEAIRYAL T B a1 7 e h f 82
ERDAEERAL AR 2 (FEH ] -
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REFEZERMAG IATA ZREESITAE

WE 4.4-2 For > ZKAEFHEAOHE IATA Z2REEL B3 T st R Al -
K7 T BB E A - B ARy E KA FME - EiRA
ECOSAR J T.E.S.T. Group contribution » DLEERSHE 5 LTI E =M 9]
A EiizE ] 96h LCso >100 mo/L )& - #R#E ¥ RE]E] A% A4E CNS 15030 fY
HE K ER B AERA T ETEYE 1 96h LCso <100 mg/L 2]
B D) ECOSAR Sy AT EEYE 7788 > BHEEREY s - BT Fss
ST 2 SRk R T DAGE s Ba S B i R S e 2 B akEs

NEEE L DL s in i M SR (U IRG N5 - 158 96h LCso IRALHHAE
FAM IR B B HE A 22 e B MBS 96h LCso » (HA L BB AL R T

BZHEMWD o 7 ResBlEs 1 SBlS 2 U eH S 34 -

gRg it IATA 1053 R DAIIE s s Vst B R h Yy B PR (e B
BB RMZ T H R RE S VLI IATA Z i - T & E R
Atpes R fOH S R AR WHERSUREER: - DA SRR MR 2 J574
FEIL - REEERE R 7 EREALE2TE T IATA Zfithe - M =300 IATA
ZEERSUHE ©

QSAR model —————|  96h LC;, > 100 mg/L

'

ECOSAR
Classification
1 96h LCx, =1 mg/L
Fish Embryo 1 < 96h LC;; =10 mg/L

Toxicity Assay

10 < 96h LCs =100 mg/L

96h LCs, > 100 mg/L

4.4-2 IKEFMRENRE IATA RS



IR AT B LB A 2 R R A R AR
N~ ARAEFEZE MG IATA S TRmE R

e T s B g T s 2 WTE RIS - TRETRI A Z Mk
% - EIAE ECOSAR 732 T - ot ibia sl s albags
MEEEE < FIRE (% - MR AEMIEE 2 o3 S5 A el 2 Fed ) R BR R 1 20 s ol
> W% 4.4-2 For - DIEHO R P ARYIE - By - BT KB
FEERR A BR e oS ] 30 = FEAHRE > FUE TI AR (o 2R B
A R FE A YA B JE A T R s B el (L

RIS L AR M SR R (R 2 &5 2R > IR Ay ~ B~ AR e R e
VAR M E R T R R B AR MR A A > TR T T ARG R st i f
TSR EEE Z D5 - FR RE AT IERRE I A B AR RO D - RAA TR
AR B e MRS R o (R = DA, S RAG B a2 AR A -

PEEG st he S B AR S S B R RIER A S 2 E GRERA R 1)
PR N m] RE 2 W & AR PR AG 22 B AE N - HRHGSE B MR e EEBH RN
JEATE - 5tk An S s M BLR S a TR  RPRR T 1 CURR
1.00~1.13) - (A M2V E B a1 - BItia& T A2 - NI
HeFIERERBE S R A A (DRGSR MR & & (i LCeo > AERCTEMERAS) -
FRT PR Z 7 [EEALS2E - S8 13 (E5rTR "L E S R AR
AN RS RATEE S ) TERSZYE - ImARAEEHT IATA
AL I 20 {EPE 2 QSAR R ~ IERa M b i T s 2
BIBEREY N 44-3

® 442 FESERRRLESSHSREEEOREREHE

N Equation R?
Neutral Organics 23 log LCso (AFT) = 0.7575 * log LCs (FET) + 0.491 0.7155
Phenols 12 log LCso (AFT) = 0.8293 * log LCs, (FET) - 0.058 0.7642
Aliphatic Amines 3 log LCso (AFT) = 1.231 * log LCs, (FET) - 1.088 0.9984
Esters 4 | log LCso (AFT) = 1.269 * log LCs, (FET) - 0.308 0.9722
Benzyl Alcohols 1
Aldehydes (Mono) 2
Aldehydes (Poly) 1
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& 4.4-3 20 BILEEDRIE QSAR R » MIES R RERR

%'l‘igﬁm@z I—CSO

ECOSAR T.ES.T.
CAS No. LCso LCso FETLCso | AFTLCso | - ssification by ECOSAR
(mg/L) (mg/L) (mg/L) (mg/L)
111-76-2 1881.356 745.602 1239.762 | 1760.000 Neutral Organics
95-48-7 16.909 45.080 65.029 24.000 Phenols
108-94-1 491.475 105.159 1235.832 | 527.000 Neutral Organics
108-91-8 33.287 47.466 140.854 38.471 Aliphatic Amines
111-15-9 117.695 479.844 50.136 42.200 Esters
98-00-0 697.058 372.966 242.827 | 1356.000 Benzyl Alcohols
108-95-2 38.351 73.053 110.933 29.000 Phenols
7173-51-5 1.219 NA 0.320 0.327 Neutral Organics
140-66-9 0.116 6.490 6.233 1.367 Phenols
793-24-8 0.864 0.120 5.270 11.670 Neutral Organics
90-43-7 3.164 2.300 2.470 4.467 Phenols
95-63-6 3.359 21.400 591.800 95.965 Neutral Organics
119-61-9 13.964 14.170 55.013 31.983 Neutral Organics
100-52-7 8.601 21.600 1.377 48.677 Aldehydes (Mono)
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