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This research project focuses on establishing the “Searching, Assessment,
and Screening system for Safer Alternative Chemicals (SAS)” diagnostic module
system. The system is optimized based on a modular structure, encompassing
functions such as diagnosing the hazards of chemical substances, creating a list of
safe alternatives, and facilitating the management of chemicals at the source. Due
to the international safety assessment strategies, computational logic, chemical
regulations, and hazardous substance lists, the SAS diagnostic module system is
undergoing optimization, including adding new module functions and improving
the schedule.

The optimization operations for the SAS diagnostic module system include
updating the computational logic for alternative assessment, expanding the
database of safe alternative chemicals, associating databases, and reinforcing data
on toxicology where information is insufficient, enhancing the overall
completeness of the SAS diagnostic module system.

The project has already accomplished the planning phase, which involved
proposing optimization suggestions for the SAS diagnostic module system,
considering international safety assessment strategies, computational logic,
chemical regulations, and lists of hazardous substances or controlled chemicals.
The next phase involves the optimization operations, which include updating the
computational logic for alternative assessment, expanding the database of safe
alternative chemicals, associating databases, and reinforcing data on toxicology
where information is insufficient, ensuring the SAS diagnostic module system
becomes more comprehensive.

Finally, the Chemical Substance Bureau will test and systematically verify
the optimized SAS diagnostic module system. An artificial intelligence (AI)

chemical hazard classification SAS diagnostic module system will also be
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developed. Feedback and suggestions will be collected through hands-on trials
with industry professionals and experts, and continuous optimization of module
functions will be pursued. The project will also analyze the future promotion and
application of the green alternative diagnostic module, preparing for related

activities such as education and training.
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The research project aims to establish a "Searching, Assessment, and

Screening system for Safer Alternative Chemicals (SAS)" diagnostic module

v



SR R AT (SRR

system for high-risk chemicals. The system will be optimized based on a
modular framework and will include functions such as diagnosing chemical
hazards, creating a list of recommended safer alternatives, and facilitating
the management of chemicals at the source.

Building upon the SAS diagnostic module system developed in 2021 and
2022, the optimization process will involve referencing international
strategies and computational logic for safety assessment, chemical substance
management regulations, hazardous substance or control lists, and enhancing
the module system by adding new functionalities and optimizing the timeline.
The optimization process will include updating the computational logic for
alternative assessment, expanding the database of safer alternative chemicals,
establishing related databases, and supplementing insufficient toxicological
data to improve the SAS diagnostic module system.

The project aims to achieve the following objectives. (1) Planning the
addition of new functionalities and optimizing the timeline of the SAS
diagnostic module system: This will involve referencing international safety
assessment strategies and computational logic, chemical substance
management regulations, and hazardous substance or control lists to propose
optimization suggestions for the SAS diagnostic module system, including
new functionalities and an optimized timeline. (2) Conducting the
optimization process for the SAS diagnostic module system: This will
involve updating the computational logic for alternative assessment,
expanding the database of safer alternative chemicals, establishing related
databases, and supplementing insufficient toxicological data to enhance the
SAS diagnostic module system.

Finally, the Toxic and Chemical Substances Bureau will conduct testing and
system validation of the optimized SAS diagnostic module system, collect
feedback and suggestions through Al-enabled chemical hazard classification,
and organize educational training. Industry professionals and experts will be

invited to provide operational feedback, enabling continuous optimization of



(BB B P B SRR RS T (1/4)

the module system. Additionally, preparations will be made for the future

promotion and application of the green alternative diagnostic module.
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— ~ FRE| SAS PETIEAH RGO DisE S AB(LEIRE © % 110-111 582 SAS &2
BTl 248 » 2B EIRZ 2B GRS foE R EE - (LEYEEHER -
B EEYEEERIEE - fetl SAS HAH A4 ELER - Ba g BAHYRE
FABACHARR -

=~ (T SAS BT 2B | 2OAESE ML EREE T - 5L
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3.1 #RE] SAS BPETHAH 2 GORT e ThRE R B LI

3.1.1 A& SAS U TEAH ST TRE

THENTEIAAHINRE AR E] - BT 7 2B AEHE B E R A SRR EIRRE
(US EPA Suite) ~ &£ 7% & F B 4¢ J&2 4H 4% 19 & & 1% % (% T B 45(OECD QSAR
Toolbox )% [ 5 B8] 5% B FR A i 5 T 2R - MR S RIE M2 maE D
SR
FMEER A SN LY E 2 R\ S (il B 2 e MR oy A B (R » RE PR AR
B B H B YRR RN BT & - SRR TN B TRV RT SREE - E EAEREE
B A(QSARIEAY S —(E H AT # B = (E BV T B - HFEE BN 7y Ay E b ELah i
B8 DEEEETE TR E B RAR N T AR TR EIER - 2
TEJTEAEEEY) ~ BEESULEY T EZ AR - 1 H AT P S e ps R A TR
(e AR R E R R b a AE RV E T H, -
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1. ChemSec Marketplace (https://marketplace.chemsec.org/)

B[ EE R E R (The International Chemical Secretariat, ChemSec)j® 2002 F-1F
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(68

13



(LY B & O B B SRR RS TE(1/4)

HiBECIT 0 EHBUNE BRI RIRRARE - 1B BB EE bR ny LB i B i S B A Y B
B R SRRV E M R A EYEREEM © i ChemSec #Z17fY ChemSec
Marketplace fEEEACE R [EIRSE ~ BlUGRT ~ BLEESEET T dn b Fr i B2 an Ay BT
#rts o ChemSec Marketplace 1878 S6F5 i 2597 pk =28 © Requests ~ Alternatives ~
Evaluated Alternatives » Requests /&2 H 1D3E ~ 5 [a] ChemSec Marketplace fifg
HRNBEEE(LE2nm LB RIR K - A EE H 2R B A RIigHy gt
JERG T LA FERE 0K » DA S At i 45 72 Se B N ek LB AR SE WG A BT
HYERRE - (ES RS HYE e S HIERF &4kt LEE  Alternatives (L2 ERT [m)
ChemSec Marketplace F2H I THVE L4 > 4% ChemSec WIEFEET] - {H ALK
AR s e IS YR T # & < Evaluated Alternatives HIJZ (L Rs#E — D H2{H E fn
BAEEN - 4538 ChemSec EiR B ELHEE ATV T E - (EEEAHRRE » 7

-

DLEERE bl = fSS &l - 5980 - Him B fgdt TE8mmMaR - TESEmEH |

TAERHEESEELFT ) TR AR ~ B RS =P TENEE ) FEE -

2. OECD Substitution and Alternatives Assessment Toolbox
(https://www.oecd.org/chemicalsafety/risk-management/substitution-of-hazardous-
chemicals/)

e ERE s 44, (Organization for Economic Cooperation and Development,
OECD) 7&H1 38 {iEEIZR4H AT BRI EUR 44 - 48Eia1n /AR AR - OECD {E
E2% e AV D E-T - s AL b B bR 5 A HRB TIF - If B2 T
OECD Substitution and Alternatives Assessment Toolbox o EH1 24 HH &
HEREAFERGER - S0 - JEBUFHESE - BUFTKEFTeTry 7 2B Rt
5t > MBS T HANAERASH A 2 ZEB#H 5 - 40 © SUBSPORTPLUS web portal,
The Interstate Chemical Clearinghouse 2 - ZEE < R A& E S TEAL ~ B

ZALERE ~ W R (LR - GE RS A

HEY ~ 228 - 45 -
3. My Chemical Monitoring (https://chemycal.com/)

Chemycal JZEEHIIRFATE ZERIHVEEE BN BSE - FESEBAER BN E R
MBS AHRA AR &L - 0 H BRI a g b2 AR sy B e &G P
HBTH P S BsHA m] DUIUS B &Gl - B A H BB SR 4e R QL RS E KTt
wiF 7] > My Chemical Monitoring /275 (Bt HUE TR HI4E B - 720 EE2mAHRHAY
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4. Pharos (https://pharosproject.net/)

[ FF R4S (Healthy Building Network ) 1Y 2000 R I7HY S5 HE BT 15
FyIRBURAHES - ZARERR RSB RHFENE - B FRIRE M B 5
IROREEZEBEUR - Pharos Ryl AR M LR MG RBEELE - ZEERK
BRAETRE - SRR EEREESFS - 25T  LEnHR - &
IR - 3l B A2 HE = A LB B2 I A LEBITH E - R E A IR 2 A BB i
fEERRELLY - T3 o] DURE B R E B R G F 8 m Z AT
LT
5. Substitution Support Portal (SUBSPORTplus)

(https://www.subsportplus.eu/subsportplus/EN/Home/Home node.html)

27 4 AR 5 <7 $5 P P 48(Substitution Support Portal)J5 H 2010 4 ( Fif #1
ChemSec ~ F}28 Grontmij ~ FHHEH ISTAS H:[E]5#h{T2 SUBSPORT & - f2{itZr 4
B2 mEHBIE R - (e SRS L A E T B A B SRR L
o P EHVE R > T — B T RAVEHE 774 » 3R T8 IO
SE 274 B FEIT 22 Ffi(German Federal Institute for Occupational Safety and Health,
BAUA)FfE4EE - H I RAIEERE - AL 2B EMmE - W
NEEE  BECHFLEM - 28 Nm - E2MAR - HEREFESM - a5
fili ~ BAUTFE - BRI FERHES -

6. U.S. Environmental Protection Agency’s Safer Chemical Ingredients List

Vi

(https://www.epa.gov/saferchoice/safer-ingredients)
HE B IR PR (US EPA) Az 17y Safer Chemical Ingredients List U §% T HH
US EPA Ji& ™Y Safer Choice Program FffEf(h » HERL 0] DME R E BT F LM
AR EERIE(LERSLIRE T 40« ZEE /) ~ MR~ SRErE RS -
st FEARIRE R TR oK - it a2 B
7. The Toxics Use Reduction Institute (TURI) List
(https://www.turi.org/TURI Publications)
HZEE i & K22 (The University of Massachusetts)Ff7/& 17 » TURI & B ifiiEzE2E
HEMEEE - SR HAER RS F 8 LB U575 ¢ 1 TURI
list of technical research report Y g AH BH 22 2278 (WUTZE HOFOIT S e s AR A5 -
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|

EERBEA G ) | S RIORE - a )RR - b R - . HESELER
ST d. B IRE LR BB SRR
HH

= + Pollution Prevention Options Analysis System (P20ASys)
P20ASys [ Toxics Use Reduction Institute (TURI) FiiEH &) —(ER5E T E >
HENZHEAE ~ SENEMAASETLEYE - EafRi DU A E
WEFEAIBEE - AR B2 4> (environmental, health and safety, EHS) % /&
PERJELEL - P20ASys A DIBEBH{E SO EF A L2 b & A - B
RERS BRI e ey LS SRR BN (BRI S ) ~ PR 2 i
AR BHS @1 (20 &2 (Safety Data Sheet, SDS))  HI{EEERKL
SYEE) > AR CEYE 2 A > B BRI LY E R NTER
B~ BN IR R o fEE IS E B A LRI REBETE
START ASSESSMENT ( B#43F(% ) - LOAD FROM DATABASE (ft& ikt
JE 1 & A ) ~ IMPORT FROM FILE ( ## & % 1 #; A ) - COMPARE
SUMMARY ( bL#%) ~ VIEW RAW DATA (FEREHGER) -
(—) START ASSESSMENT ( F#GaR(h )
W H AT LU AR SR L2 YE - Hrh e A L2241 ~ CAS 5
i ~ SDS AR ~ SDS AFAEHE ~ SDS 4 BLETAH &S
MALEYE R - EAERRESBEER - e L2y E TR
Bt o S S8R/ RIE - 2t AR 2 (Acute Human Effects) -
1844 A\ B, 25 (Chronic Human Effects) ~ 4 51%2%(Ecological Hazards)

I % BF 18 M 7 #j(Environmental Fate & Transport) ~ K & @ &

24
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(Atmospheric Hazard) ~ %) ¥ 45 4 ( Physical Propertics) ~ # 2 [A &
(Process Factors) ~ HHAZE (Life Cycle Factors)% - F#EHEE D
FEfH (Hazard Score Matrix)i<i#§{E Bl s AL S HET THEHA - TS H4E ) 2-
10 Y787 (2-4 & Gk~ 4-6 © =00~ 6-8 : It ~ 8-10 1 41¢7) -

() LOAD FROM DATABASE ({¢&R}EFE A )
EE RS LI YIS - W DUEBRE i A2 4T~ CAS
SEHS ~ FA0EE o ] DU EE s G R TR

(=) HA
IMPORT FROM FILE ( f¢f&2Z& g A ) ~ COMPARE SUMMARY ( £k
7)) Bl VIEW RAW DATA (BUREIEER) A AR SIAGEE LN
BB » RULEBY BB RHETRELILE » AR S IE(LEEY)
AW FAE AR -

{5/ P20ASys ZVUADER (1) REREAMEEmBIEm A ZTH (2) (#
F /(& EHS K5~ BHg/FLLER 3) 44 TRl ¥ (DIRBEER TS 2R
Sa T HAE E AR R AR B
3.2.2 EHEHEER I ARIPE S 5 & Bt T R
— ~ B EE A EBIRLRZE(US EPA Suite) ~ &85 & /ERE oS A0 4%
FY e AR (% B A5(OECD QSAR Toolbox) = B P4 B[ 52 B iR T
% T HEYH -

PR E Z RELEVE G E RSB ERE RS T - (8
BRI R B H RS SRR S RIE T IM b F G TR RIS - B8
RN 2B bR AR S BT NS RS O e
fiti ~ S 7E ~ BHE LR R E NI -

(—) Toxicity Estimation Software Tool (TEST) /& HHEEIR{RF H2EM—FK
Java JEFRER - BT TEEBE P EEHES2mrEEAY TS -
TEST {E/H 7% EE A#EA > &5 QSAR (Quantitative Structure
Activity Relationship ) 5! ~ s A AUNTHISEREGE RIS > DISE(LE

25
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ERENI P SERY FEUMIGE SR - TEST o] DA A L2 @ M T voH] - &
fEslEsEt ~ ettt - YRR - SV ERRNS - EAE AL

ST ENE R TS ECE AR T S AR HET TTEOA - TEST 22

PRt TEFAIRV IR BRI B SR EUE - DU B A P R st R AR L TR

% o
SEHTTE -
1. E—{EE 5 Single Mode

TEHIZE4E TEST R4 » TEST A DUEEBER(RZFHE 7405 -
0B NEL o FT5A TEST $R{If#E4F © Single Mode | » #H¥# B —1{k
B2 AT TR - (&GRS R T Hag Bl 45l AT A R
T F3XF (140 © SMILE, CAS) - ZEEZTEHIRVE M (HInsEE -
YIRS ) - BEEFTTRAVEE! (B30 QSARBIAY) - FALATEMI
FEFFAER - BRI R ER% - TEST KEBAAGHES TTEM] -
frE(EE2amiE T Batch Mode

FTBf TEST $EGEEHE " Batch Mode | » ¥ 20l LE2 mmiEf TTH
A o HAEE BRI E RIS - TEST LHRF AR - f
A1 CSV ~ TXT 55 o BHETFUHIATEERAIGAY o Bl — (L8 s
AHE > TR AT RV B AR - BRIAHEE TG 55
SR o BISERL BHUPERTG - TEST #BMGHETHEE TEM] - ZH
GRS - BERMETHMTRE - A LIS TSRS
4 o TEST SZRF S - Bl CSV ~ TXT % - FFEEER
& AL EHEET » TEST & B 820 (el fil) A3 i i Az 2
LR &R - Rt - FEE AL EHE N - BRI TIE
it B 52 B A b2 & s D S AR A AT SERY FEUHIGE 5

RS

TEST {#AE2 L FAME » MIFERNEME - Rt HERE RS
AFERARAHE - TEST EREH T AULE A TTEM] - $0R
AbERin » FREETE R DIMEE KB - TEST AYTHRISE R Z 5]
ZIERZENFE  BEHEIEE - 5488 - EREESE -
I AR LS B TR R A o BT R AR -
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£ &kl 1 U.S. Environmental Protection Agency. (2020). User’s
Guide for T.E.S.T. (Toxicity Estimation Software Tool) Version 5.1
[PDF file]. Retrieved from https://www.epa.gov/chemical-
research/toxicity-estimation-software-tool-test
Pl E2FEREE TR EEmBE DA E R - B
TEST HYETER - HIETHRDT AR EBLRIBEE - (ERE S
g R A — I fE TEST K HAF b2 ShaEssk Ty FE -

2 T.ES.T (Toxicity Estimation Software Tool)
File Help

Enter a CAS, SMILES, Name, InChi, InChiKey, or DTXSID and click Search

| [ search

Molecule ID:

Name:

Calculation Options

Endpoint:  [Fathead minnow LC50 (96 hr) | |

Method: [Consensus [+]

[] Relax fragment constraint

S O L —(

& 3 TEST 4} E
AT 18 EEEREEIETN - #A © CAS No. 5¢ SMILES
Dt FEOAIE o BESh o BTSRRI SR N TEADTE SHEETEM -

27
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Fathead minnow LC50 (96 hr) LC50

Daphnia magna LC50 (48 hr) LC50DM

T. pyriformis IGC50 (48 hr) IGC50

Oral rat LD50 LD50

Bioconcentration factor BCF

Developmental Toxicity DevTox

Mutagenicity Mutagenicity

Normal boiling point BP

Vapor pressure at 25°C VP

Melting point MP

Flash point FP

Density Density

Surface tension at 25°C ST

Thermal conductivity at 25°C TC

Viscosity at 25°C Viscosity

Water solubility at 25°C WS

Molecular descriptors Descriptors

Hierarchical clustering hc

Single model sm

Nearest neighbor nn

Group contribution gc

Consensus consensus

& 4 B Al Endpoints f1 method 4H&

1 |Index _IID Query SmilesRan Error Exp_Value Pred_Valu¢ Exp_Value Pred_Value:_
2 181-14-1 CCl=C(C(:0=C(C=1C(=C(C(=C(CN/A 2.21 N/A 162.33
3 281-16-3  Cl=CC=Cz0=5(=0)(0)C1=C(N)C 0.28 0.82 19 6.68
4 381-196 Cl=CC(=CCIC1=CC=CC(CD=CL(N/A 2.98 N/& 964
5 481209 CCl=C(C(:O=[N+]([O-]C=1C(=CN/& 1.24 N/& 17.53
6 | 581210 ClC2C3C(OLC2CC3C4CC(CSOIN/A N/& N/A N/A
7 | 681232 C[C@H](CO=C({O)CCC(C)CICCIN/A 0.22 N/A 167
8 781-30-1 Cl=CC2=C0O=Cl0OC(=0)C2=CC=N/A 1.4 N/& 24.84
9 881458 Cl=CC=C({O=C(NCl=CC=C(CDCN/A 1.68 N/A 48.36
10 98148-1 CCl1=CC=(0=C1C=2C=CC=CC2(N/A 1.58 N/&a 3782

[ 5 FHER~EE
546 $t ¥ PFOA F1 PFOS Wi L £ %7 {85 A Toxicity Estimation

Software Tool (TEST) ¥t TEST ¥35H endpoints F1 method 4= SMILES
1 CAS No. » WEEEWIE EEMEE - $ERERAHEE -
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n file
ta in 0.0s

6 25k SMILES #1 CAS No. /Y Dataset

LL3f PFOS ~ PFOA {LE#) SMILES Fll CAS No. ft4E Rl 45 S 2 A5 AH[H]
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FPOS

hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn

30

LC50 Equal!!

LC50DM Equal!!
IGC50 Equal!!

BCF Equal!!

DevTox Equal!!
Mutagenicity Equal!!
BP Equal!!

VP Equal!!

MP Equal!!

FP Equal!!

Density Equal!!

ST Equal!!

TC Equal!!
Viscosity Equal!!
WS Equal!!
Descriptors Equal!!
LC50 Equal!!

LC50DM Equal!!
IGC50 Equal!!

BCF Equal!!

DevTox Equal!!
Mutagenicity Equal!!
BP Equal!!

VP Equal!!

MP Equal!!

FP Equal!!

Density Equal!!

ST Equal!!

TC Equal!!
Viscosity Equal!!
WS Equal!!
Descriptors Equal!!
LC50 Equal!!

LC50DM Equal!!
IGC50 Equal!!

BCF Equal!!

DevTox Equal!!
Mutagenicity Equal!!
BP Equal!!

VP Equal!!

MP Equal!!

FP Equal!!

Density Equal!!

FPOA

hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
hc
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
sm
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn
nn

LC50 Equal!!

LC50DM Equal!!
IGC50 Equal!!

BCF Equal!!

DevTox Equal!!
Mutagenicity Equal!!
BP Equal!!

VP Equal!!

MP Equal!!

FP Equal!!

Density Equal!!

ST Equal!!

TC Equal!!
Viscosity Equal!!
WS Equal!!
Descriptors Equal!!
LC50 Equal!!

LC50DM Equal!!
IGC50 Equal!!

BCF Equal!!

DevTox Equal!!
Mutagenicity Equal!!
BP Equal!!

VP Equal!!

MP Equal!!

FP Equal!!

Density Equal!!

ST Equal!!

TC Equal!!
Viscosity Equal!!
WS Equal!!
Descriptors Equal!!
LC50 Equal!!

LC50DM Equal!!
IGC50 Equal!!

BCF Equal!!

DevTox Equal!!
Mutagenicity Equal!!
BP Equal!!

VP Equal!!

MP Equal!!

FP Equal!!

Density Equal!!
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nn ST Equal!! nn ST Equal!!

nn TC Equal!! nn TC Equal!!

nn Viscosity Equal!! nn Viscosity Equal!!

nn WS Equal!! nn WS Equal!!

nn Descriptors Equal!! nn Descriptors Equal!!
gc LC50 Equal!! gc LC50 Equal!!

gc LC50DM Equal!! gc LC50DM Equal!!

gc IGC50 Equal!! gc IGC50 Equal!!

gc BCF Equal!! gc BCF Equal!!

gc DevTox Equal!! gc DevTox Equal!!

gc Mutagenicity Equal!! gc Mutagenicity Equal!!
gc BP Equal!! gc BP Equal!!

gc VP Equal!! gc VP Equal!!

gc MP Equal!! gc MP Equal!!

gc FP Equal!! gc FP Equal!!

gc Density Equal!! gc Density Equal!!

gc ST Equal!! gc ST Equal!!

gc TC Equal!! gc TC Equal!!

gc Viscosity Equal!! gc Viscosity Equal!!

gc WS Equal!! gc WS Equal!!

gc Descriptors Equal!! gc Descriptors Equal!!
consensus LC50 Equal!! consensus LC50 Equal!!
consensus LC50DM Equal!! consensus LC50DM Equal!!
consensus IGC50 Equal!! consensus IGC50 Equal!!
consensus BCF Equal!! consensus BCF Equal!!
consensus DevTox Equal!! consensus DevTox Equal!!
consensus Mutagenicity Equal!! consensus Mutagenicity Equal!!
consensus BP Equal!! consensus BP Equal!!
consensus VP Equal!! consensus VP Equal!!
consensus MP Equal!! consensus MP Equal!!
consensus FP Equal!! consensus FP Equal!!
consensus Density Equal!! consensus Density Equal!!
consensus ST Equal!! consensus ST Equal!!
consensus TC Equal!! consensus TC Equal!!
consensus Viscosity Equal!! consensus Viscosity Equal!!

(=) OECD (Organisation for Economic Co-operation and Development;

OB & FBlas ) MR HAHS BT IR K - B 38 {EEZ Y
BRI RIEURT 448 - SREE AR AR - OECD fE(LE24 e S Y%
EFEBET s IS b B TS By AHEE T/F - 2 B 7 OECD
Substitution and Alternatives Assessment Toolbox - £ & OECD
Substitution and Alternatives Toolbox (SAAToolbox)fl & VUK ERT
1. Tools and Data ( 53f T EFIER})
OECD s AJ #1722 B U L2 ana Al 2 48k LR AH B T B G 4
EIEE S 572 Column Model ~ Green Chemistry Assistant » &—
HT B2 e E Rt i (I e s & - DU B b amnET
fiti 2 fEE & Ri(Hazard Endpoints) 2 80E M ~ StHEES > 1
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LR 0 YIRS T E AT RE G AL bl 2 R sk B (AR5
Y SE RE YRR A -

2. Frameworks and Guides ( 5t 22815 )
5 HB5r » OECD & EBUN AL ~ BT s - FEEFRE DU
R FI R B UL G AR R Bl T R B
EEE A - DMER &R LIbEE s FfEaa 2B L
mnE R L SR o

3. Non-Hazard Tools (ZF{{EEMEFHETE )
L BB L5 G T E {42 Finechem Tool ~ Material IQ » 445
RIBE I ERIEE - GE& o EERA - AR AT ES
AR T 24 TH T B AT EAHRE A LfEH -

4. Case studies (BFRALZMETREMITE)
OECD case StUdY D —m i R 2 B2 mat il 2 EIEZE

BIRHZE A 23 FEE o b 5 A BLAE SR A se B A BRI (45
{EFE -
2% 3 OECD Substitution and Alternatives Toolbox (SAAToolbox)
Tools and Data (4347 T EFMER}) Frameworks and Guides ( ZH{LEZEMERIEE )

FRAMEWORKS & GUIDES

Tools and

Frameworks, guides, toolkits and
product rating systems

ACCESS THE TOOLS AND DATA SOURCES @

Non-Hazard Tools (Z2 (L2 MaFH T B ) | Case studies (BB IEZEBINTLE)

-hazard assessment tools

ACCESS THETOOLS @ ACCESS THE CASE STUDIES @

BRILZAN » 4 2013 25 2021 4F > SURS(FBLEE RS AR T 51
BRI 2B bR el AR CE S TR A L2% -
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323 HHERA L QSAR & BRI AA I E R &
b B HEH B R A B 2 # 2 > LU QSAR (Quantitative Structure-activity
Relationships) & BRI REAIER T FIERERL » (£ SAS 2458 -
OECD QSAR Toolbox & 2% 7% & F & 2% J£ 24 4% (Organisation for Economic
Cooperation and Development, OECD) Bl 22 5/ #E 5 (European Chemical Agency,
ECHA) Wi{EH &8k [F) & ERHEE Y R Eaias - S n B BUN B ~ (BEZAESE - B2l
U - BT By 2023 52 5 4817 4.6 SP1 [RINEERIEE S 59 [T &k
JEE ~ A 10 EE(EEEY) ~ 300 EEFERHIEER - 254 i QSAR AL U F 22
SHI > A0k 4 o JERUEEY IR SEER - MEEEETT REACH JAMREEK
LB ENFEEHFHENR  AMRAFEHENA EHEN » DEEYIRER
AEIrEUR DY E R - B AR BT R AE Y aieny B R0k
H Al REACH JAM il & @B O A IR HEEE S
— ~ WHEEIE 2 {FH (Use of existing data)
- E5PEFREEE (Weight of evidence)
= > QSAR
P ~ g8YNHIELJT74 (in vitro methods)

T~ EEYIE 5 4H IR X 2:087E (Grouping of substances and read-across

approach)
¥ QSAR Toolbox WebSuite o d X
Toolbox Web Client
Toolbox WebAPI (Swagger)
WebAPI running on port 4631
& 7 OECD QSAR Toolbox 8 E
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% 4 OECD QSAR Toolbox 4.6 {R N EEZOR BEVURE £ 5 T 2 Bki4at

Ak (===tvil HEOHEERE  QSAR A%
Y EA 50,771 251,311 28
B35 T oy B 15,610 177,909 41
B e 23,678 1,423,889 39
NI E 45,931 1,367,583 146

34

OECD QSAR Toolbox AIfHE(LEEY).2 CAS gR5ft » siflEl T =
WEEERLE - AN EERECA BB AR - &R IS
AR AETTTEON] - OECD QSAR Toolbox #{F S MEIIE 8 - DL FHALH
f# (Dimethylformamide, DMF; CAS %g5% © 68-12-2) {E Ry Rad °

& 8 OECD QSAR Toolbox 71E 2L — FHE: R R ]
i A\ CAS 4mikt% - PSR 2R RBE RN T &N » ¥
e - VE LR - B g an Bl - BRI - NEEE
fa - BB BRI IR vl AL 4G o SRR A LA R
el FEHEI TR R U774 > AIEE%E “Data Gap Filling” #%75#
FERT R UG EARE - B EsRER Eﬂﬁ@?ﬂ"ﬁﬁ?ﬁﬁ’@%%é@% ’
EEHTR - BHERALHE QSAR FZSfEI AT BHanETT » 40lE 9 - 1REE(/HEERE
MR ARG F AR QSAR fHAY » IGFFh B - FEEARKHE
HT T2 I #E# (Applicability domain) > SR3I41REHE )\@fﬂ?#%ﬁ
JER MR TN > BiEh QSAR FEATEESE - OECD QSAR Toolbox
SN B R R B H B iR 2 R A15R 5 HEFINFRFE R

HA

-
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Fo VO, HEBMEESAEEMEE - ATATEERGETE 3 24 6 5% QSAR
AR T TR -

cument 2 R A
[C:1:Md: 0P: 0] CAS: 68122 | [Eewpe \l./\

1. Select endpoint

s

ADME

Toxicity to Reproduction .
‘Toxicokinetics, Metabolism and Distribution

[IEX
& 9 OECD QSAR Toolbox Tt EEE/ESEE -
Z< 5 OECD QSAR Toolbox QSAR FHEAEIEZEREY
kA Yt THRME i FH 4 [ HeBL e o
1 INER 500 mg/kg bdwt/d & LDso s e it
2 IR J TR % LDso i [RER ]
3 N, 2.2E3 mg/kg bdwt/d P LDso R
4 INER, 1.7E3 mg/kg bdwt/d P LDso BN AR AR
5 KR 690 mg/kg bdwt/d & LDso s e it
6 KE 2.2E3 mg/kg bdwt/d P LDso R

sTEFHEE 21 BTty — - AR LY EnH
M - BRI - W AETF2A LRI A B - STREH
SEn]DERN T EECR2YRIEE TR - DURENE P rEHE F 5
Al o AEHE AR LS B A s PR -
—  REEEZ S UEEYE - RREEEIA G E BRI E 2t
S8 WisIsrE (BON ~ 556 - B 5 -
IErE R R - (BLR2 BT 2t - RX e B (ETEN: - £ SAS
TESEAR E3hn S ) BRI AR ER S I A AR S B R A - AN AR K
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36

RN MY =REESTE o A ¢ R 2 B R AR s R AR
HME © BE AR R R R AR R SRR e
S FIE AR AR o B (#E H NCBI PubChem i & B GHS &Rt &R -
{2/ Python F2x(5E=FEHC BeautifulSoup E({f - Bl Ruby 2 EE= &M
Wombat Eff > #FZELIFEREN » DUESRH GHS IHHEYIE -
PubChem [t [E] GHS ERHESN » FET T MBI LS G Bt B LU &
HES2E &R, - DUFEA R PR, -

LLHTAT SAS {EZEAE U kA AR SREAPR B Ry ] > o3 ml e sE Ay % B e
(ERAINN

(—) BUMNZE &€ {B4% B (European Commission Priority List)

Fo T HENLRMEERGRSIA T BEBIA R THEY) ) 5 BRAVELE SR
Stk BUNBZEETEPETT 2000 FRHIRAETT 7 — RS RS - iBBEHIE
—(EEE R EACEILE SRR > DR EMEN L
THEPEER - BB BRI WHEIEEEL - EILEH N
EAE RSB RS TR LR A > HOE RSz R
FNZEEMEZL B UEERTEHESIR - HAERRT
L (B HGAMHY " BECIA MY ) BRE R —EE
on LAEJEER - W DURLEESOREVIE R - Hiie iR e (b8 hn A
Ty b TR FE R S FIEw S © Ky T F AT et ORB AV = m e
ARG R AR A (BERARKEBUT ~ TR IEBUE
HEHIAFR) P& - AR S - HAsikghym
AN T B2 B g R WA B RES - 5550
EEA R R R PR CERE R IR R T 2 4
YieTP R AR (B R) thg 6% -

2. HRANENETES  RHTREERETEASERFAM

(BRf ity ) s TEFRRBAENER M (AEFBS

1000 1) - PRAHZE W EFEEER e SRR T - ASRIEY)
A SR RHRR S LR - NIETBE A Y ERRE R -

3. MREFEFESE > HPR _MEN SR AERKELEE 2SS
IERNETTE A - DS N 7 T HEER 08 - bR



SEBR BT = (B 2 — -
%1 BAEED BB LT R
S
%20 | AR L TR S B
% 30 8 AL T B
% 3b 8 BRI

4 HESRE PR E BN RSB ERANER - A
SESE B BN BRI TR M - B AL BT
REOLERG T RAENE  $ AR @R T LEDY)
AR R BN T P EHE | B LTS T & 5
TR (LA 40 T IR -

BT @ 547 T E-S LA 564 (ERELP AL T -
BRI 194 (EE (LSRR 126 (25 LA » Tatem
—[EE R -

( =) Perkins and Will 7E[}514:7% B (Perkins and Will Precautionary List)/g fH 7
5533 7] Perkins and Will FTARIEHT— (5% » 5 {ERABNHESRAT - 34
SRS T R A A I &« BRI T — %
B0 By T A B I S B B B (LS S -
{87 B (R SRR EHE 4% - Perkins and Will T3 6
R S 5 P R B RSB R A R A B » 6 — 25 e
ST AT IR - MR R T IE NS « SRS
FRBRAEAR - Aot T — (BB AT S SR T E Y — ¢

(1) I : 5
(2) SRR © HEhlE

(3) EZER] | EE ~ ENEE

i

(=) International Electrotechnical Commission : Material Declaration for

Products of and for the Electrotechnical Industry (IEC 62474) » [E{[[&EE T
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% E & (International Electrotechnical Commission, IEC)#] &y IEC
62474 F— AR I - BAE R B RElr A R At TR 3
IR ORI T 5 o R R B OR B SRR /28 Y 2E E T P 12
ez S RHEERE - BIE BRI L S R L S BB S BRI R
D578 2 2 A0 B H 4 050 B 5 RE SR P A1 28 i Y BRI 2 B AN 2 VR A
IEC 62474 K EE MR A HY N A A6 S h AT A (B2 ) E A
ok DU EMBIRRFIELS] - ZAEEER A T —EEM 2 RY)
T IR R 15 P 9 i B A ) B B 2 7 g e A 7 v P (B 22
EPVERIMRHE B2 e ~ ATRHERITT AT AR « IEC 62474 FEZAEM
HE SR B REO0E MY AR E SR - (R ERE SRR L
& RS MR G (B 7 2 (S (R A -

(1) M - B

(2) HEME © FRHITE

(3) R - B

(P9 fnNEREE (A€ R(OEHHA)RE AN 65 BEFEZE » iy (Z22EkH

KFIEBEYE NI T)EZE) (Safe Drinking Water and Toxic Enforcement
Act of 1986) » ZHNEEE Y 1986 FmBn—IER - SIEMRENIN
EREZHERAZMLELES - RBEHEZE  MNBUFZEX
EHAEHE M DR RE R - AEB S H T A ERETE
MRS o B S LB AR R N BE E R B M B S AR TE B M E -
CA EPA - Prop 65 25 T A% AAEE L > EFETZ 5 RAY TR
HER o BB R A NBSIVRISE A - AR RS P -
¥ CA EPA - Prop 65 FEAER(LE2 ST N S8 85 20 57 35 15 7 AR A
B > DARREEMEE v RERY (R E R - CA EPA - Prop 65 HYE i
EREETEEPE  BEARER - O - PSR L L
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T OEAVETRIESD - [N RE ST BB e P A RIS - DA R B2
FrEHBREEE - (REDSE IR %4 -

(1) HFHbIE - £

(2) HEME © R

(3) EEEN + REfESE

(71) TAESGFTERPE &N AGU(WHMIS) - & —HAE I A AR HIE -

BV IRE A2 HE(LRLNEE - BALBERENL 2R
B (CSST)& S TFIE i WHMIS 1988 » 3% 4 H sk 3 A /11
AR - FFEERRE LR LATE N - WHMIS 1988 il iz -
2R MREIR NG (ZPEEMEN) SIS R E S - BITER
BRFOE A A2 h aT e RIS BB B E - B PE ekl
TEHYE FAIS B4 0BT & WHMIS 1988 fHIEHYER - EfEEsD - iy
7~ BRERALER - DUECR TAFIARAYZ S - WHMIS 1988 il Y E
S T3 - AR - BRRESTEMIEE EE  FEMAREER
G ST RHRARA E - B B2 22 R IR R -

(1) A © higk

(2) HEME © FRHIE

(3) EEEN + REfESE

= 6 ERlEEYE RS EB &S

T/ T STEAL T FH = il MEME
European
Commission BUNSZE S BXEE BT SR
Priority List

Perkins and

Wlll /\H e PAS= o SR HE = =4
Precautionary < R 2 ] Slie= EEENEE | R
List
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By SETEAL 78 FH 3 [ FEEFER HREME
IEC 62474 HIRETRES BLEE BTRHL s
CAEPA- | MUNEIGRREfEE | I |
Québec CSST

- WHMIS I E v JIEiN PERESE eI

1988

GHS - SHUA IR KA | Mg | s

Australia & EHREESR

(7)) 2ENZHEFYE BRI EIEE

IR E RN RSEEYE ERE (Comprehensive Global Database

of PFASs) 2 i &85 &
(UNEP) HHy IRl bEE
BRNZBIEYE
(PFCs) H1&#m s E (PFAAS)
PRERGK ~ B BAREEZ IR 1 - SFERamads
FREEE - HREREMS

L e

E & 3% Jee (U (OECD) Al =
an/NH(PFC group) FTéEs€ » 7Y 2012 £Ef%
EBEEYE - B S BAIEE IR
» R 1940 SEACBHIGHEIZ A -

WNSKET - BEHFE R B A -

BLEEHE DI RE Ry B

* AR EREE

R oy

AN S BGEEVENEZEEN > WYEAEENE

I B RN EE
EFEHER - 550
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o

s E TIENE

RS B E B BORNUAM ~ JFPRJTAM A E W% > DB
RAEB IR -

BERFEDE |
1m%ﬁmgﬁ0Asf¢
BEREMENCASHESE |
NBEZYWELANTEL—BEARE :
(1)-CFo— * Hn=3
(2) ~CF2iOCForm— * Enm=1
REBBRBEINAGERHEIE
WHEAH  BEERTANE. B8 :
(1) CASHREE
(2)CASEEM HI{L 2 515
(3)BBOAHERRE
(4)pF=R
(5)1ED FaR M@ ARE(SMILES)
(6)iB % HICASIR
EERDRBEHEGEREIT
() {RIECASIERERME
(2) 75 & 5 B & 12 52 18 B 9 0 2 0 0
BESARERBIT . 88
(1) 8 % 5 MR
(2)EBHE
() EAEERE:  BE—5 34
(4)-CFon—3~CF2,0CFo—HI D FHERFE
(5)BHRBEH X /BN E SR
(6) CBEM) BB AEMBEhOEEY
(EBENIBAY
(8)E—MEHEASY
(9)IEmMME (Hitn: B8 BHBER)
(10)RBEEMH
FREHNAREBEEEE

Bl 10 2REH LS RBSEYE B3R B 2 B2 B
(R 2R - Rk 2R E B S )

FAME S MBS 2 2B B EYE A BB R IR REF (US
EPAY & &/% & J B W) '8 48 & BH(PFAS Master List of PFAS
Substances) » LA ke 5= B B 5 R AR BE Rl b 52 e (US NIST)FrHz LAy a]
FEa A 2 RN L FITEYE WY T %85 B (Suspect List of Possible Per-
and Polyfluoroalkyl Substances (PFAS))%f - B[ ¢ = {EE R A5 &
LY 15,000 2@ AL BAEYE - CHEE - BEHAIARR T CAS
S LYY A BDRHE 288 R AYERSE » F1A0 PubChem EfHEE 24 H
AIEER L8k B4R 5%(Compound Identifier, CID) » [&]H% /5 78 &R R
i DIV FEA B2 T 47 Mg ARG (Simplified Molecular Input Line Entry
Specification; SMILES) °

SMILES J&—&# i At bE2mnal iy R dmtis 22457 > & ] DA

%T
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TR RALER SR LRSS - AR BALSREIR P HUEZ A - L
RSB AR CAS Rt HY A B 28t TP RSR S - 4
PubChem Ef[EE 28t -H VB & P58 AR5 (CID) - [F]EF i s Eh 3 AR
akt i YL T ap M AR EE(SMILES) - DUt 8 & mfv( b
EE - BIRR 28 S B EYI(PFAS)HY R (b oy 1 4R ki AR
(SMILES)R1 77145 S HE A EHER - [0 7 2 2€ 2 1 (Mutagenicity)
HTECH - HEST 8 FIsi(Adaptive Domaim)fHfF{% » HUfS 3053 SE2HE
LRGEVENEEEN - &SR CSVEE - DIAEE -

R T AEZERBRSRSEY B BREEFE

Polyfluoroalkyl Substances (PFAS))

(US NIST)

Bl E AT HERETAAR B
EIREFE NS BAAYE ERE
KO F 3 eH 4 (OECD) 4730
(Comprehensive Global Database of
PFASS)
ERMZ BT E S 9
T " EHFERIEREE(US EPA) 12034
(PFAS Master List of PFAS Substances)
AREEH RN A AN A 55 H
: . 5= B B S AR R i e e
(Suspect List of Possible Per- and 4969

(1) SAS &8k sk il DUE M THIEREE

A

ey o B NANRBEANE T 2AERENE, T EH

i
FEFER ) F=(EEREER o T AMUEME , AR - BaE -~ BUA

OECD - OSPAR ~ [ ~ A ~ fEE] ~ BN ~ mass ~ F2ephed ~ H
A~ WEPEE - HAEEE - T A EMEINE AR & RAFEH -
TR BRTE ~ C RERUEE - G RS AZEEE F R

BEE N TR -
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EEMMERER
FERERE S

EEMLBER
AREERIAR
HEREAME

BEE

g = BARE B mEsE WENRE Pere EiA BT yERE
BRAEXR e e P ROWEE T '3 OECD LB EEN: ARE
fEESR a ® ® [ ] a BERESSR OSPAR 0 [ ]
X£E
e s R =
MEX
e
it RER : EESEHRENAY B 1BE .
A B B o
RESRAAE - o ;
551
AwmEEsE: g

EEMERER EEMEEER
ERiseR: BREEZRR
CR¥E Medissk,
BEHRE . CAME MtBRTEE I nERE

wv s
e i sz mm gEEN BaE R FAR ME@IRX) ABUFE
REHEZH [ = | L & [ = | ([ | REMESR (= ] & & a [=]
aEEm e P prran—n
Bt RAR : AT R Bt RER : ESERTANER
TR T
BESRSAE - BESEATAE -

it R 1 weEERse: @

[ 11 SAS &gk /M SRR

BRI S » SRS R T EE - BRE  fEEER
SEAIRR AR TS -
BirSEH]

SAS System R X BRELER wE

\T)\,

* ECNO: 200-679-5

. REEARK:

* SMILES: CN(C)C=0 wgﬁg
pEmEEES -
BhERS: AR EMEIER 2. {LEMER

3. EEFEAR
1BBMLE BBEULE BIBE BFRA MBRE 4. fEEFERER
R st e o maEe P— 5. w2ERM

REFESR n th @ n n

REER fEETE

e RHRH : ERAERANEAS

DIERiE
RESROFEL -
LR EEr o 1 |

82210 : WA ABBREY
WO . EREETIRME (ARC) DEALT  ARANERRBIESER
AmEEFEEm
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EgEre (ARSI C RAHBUESE) -

" sas System T oame MVEW{E.‘}SE RRBLER w1
H F Ty
~N
| ﬂ -
i v
B
REEE
« ECNO: 200-679-5
. Qiiﬂi' RS
CN(C)C=f 2. {cBMER
FE#{E&E 3. feEMEAR
s BREER  -|[V[R’X 4 mEWEEER
5. RIBRY
BBEURE REMRE WRRE BRI mERE
HERR o3 BBt 3t HEHN ANRHTHE
e B B . o 5
REER EETE
HEIEBMY

BHAGR : BEGHS
FIERE NS
RESROTAL -

s N LB RERE DAL EYIEERE > ISR E R2ETEA (Structural
alert) » H& 1451 % /R (Substructural alert) ~ FH{LIEZE 7R (Similarity alert)
AL X 2: 08 (Read-across) ~ 43 4EEAS (Classification model) -

R CEREERE - AL DL N2 EEA:
(—) T4EREER(Substructural alert)

THEMETR (substructural alerts) BT E AV s B 2 TE B A BRI 7>

TR B B4R o BT AR T DUPE ReiRia] - DR B A

i PR B B R Y o e K i s e e i A E S S o

N B A DR AR 3% o T WA A S A s B 22 Jel B - AR AT A

FRyEETE AR R B EEY) - TN BN - WhEBhEEYIBE 3 - W] R ERER

MEEHEEE - DIPERE AR b - F & TER DI

s (BRI T EETREOR - — S RAVIAESE

1. SMILES arbitrary target specification (SMARTS)FEE : SMARTS &
e P AR AL T4y — TR T2 0 Ky SMILES R
BA MMy T &S EE ) - ] DU I 7y 709 &5 ~ (L2
BRSNS - HARERCEEHERE - DEESFRE
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T4EREE 1 o B0 ToxAlerts E—{E{LEEYERRRHELE - 5
Rt L2 E RS ERERE - (£ SMARTS J77AR Gl E R
{EE24ERE > WA ChemAxon [ MolSearch #EfTfE LL B E B
TNEERE - SMARTS Ei SMILES —# F Daylight Chemical Information
Systems Y] David Weininger % AFTGa% - FITEE 77 T451HVEES -
ChemAxon f&—[t 1998 %7 HY cheminformatics Ei bioinformatics
USR358 /A E] > MolSearch FyaZ A\ EIFE =LY FRSHEE
CEMEHVERES o {E ToxAlerts HYE L HLEE 3246 fd fi F 4 HE
(endpiont) B} R FERVLERAEHE - HUE 30 RHATERSC ~ 2 EETT
g ~ 10 {ERL AR - BIR(EA] RDKit #{T{EE&Y) 1451
=% » RDKit 72— I8 Bl J5 Ay (b 22 & sl e S - H R =0E 1 /Y
" HasSubstructMatch | ThgE B =im A L&Y T 2& BAHEEN T
451 o (/1] Benzene 1 Chloramphenicol FIfdi&f st B B Ze B LRy
{EEEYESTHIP MG - ToxAlerts FEEEFIHG L ER AT R B E 5 7
T2 EH—E -

2. 53 754X (molecular fingerprints) * 53T F54UE R 0 THIGEEE
RIS BB A EW 7% - v LA R E A D R A
TEEREIR o B RN —TEESUE H— = SRy A B
EMFRERE TEBEOFENZ T T - GRS TEHER
AT DURE P f 09 7S i ARt B — (B H5 40 - AR 12 (15 S HoAth 7
THVFESUETTEREL - IR & AT E T45H o+ -

3. HHUAR (expert decision making) * HEARE M N TH (LS
o AR C A AEY EEEHETET) - Pk 4568 - ERVRE
WpE 7 o {EHABREIZ 58 Sy ai i oY 46 DL R 45 RS M 2
HIRE % - fie B ENE )7 A AT RE ARSI Y 45 < R - 281 >
BRRR AR T - B2 R ERF EANRIER 2 -

(=) HHIME R(Similarity alert)

FEUMEER ] R 30 BB G E ALY E 5+ - Eori(k

BEERBEREESR T EARK  BEENB A ENEABLEYME

BRIy —SHSE R AR B 2 W I E | Rt 2B R L&
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Yy DERHEM s A AU HEE SRR o E(L2&EHE AR
MHEMEETR - BB E E L a YRR — H A e e S
2 - B SRR RE B AR B M s ELAt A R BAHRBA NV R E Th A AL
BINGE R e LA AG - — HIE SR st - BT IR E R
KAV EEA L &Y T BIRE - SR EM LA FE SR EEIE
&) - BSH S T EMEASTE AT R BB & AR o A2 o AH D
MEE - BFEEEESAGE TR - SRR S EEEE
TRl AR 38 4SRRI EL L 4568 - 20704540 ~ 2D B¢ 3D 451
FEAUME T 05 AR SR ST R 3 - R R as 2 E TE RU AT e T 1
=HEEY - R AT 2 —ELEaYyR - S L&Y THIEE
Ry A REBLE EALEYAE DL EUHERE - AR & S A R 4
FelEi 2% BRI Y - AR E HAHOREE - O E R R MY
LMl - 2V - IMIREHEEEE T B EIZAYER - fl
WIEZEYGASE T AR DN o o] DAFH AR EYA Je B 2E - 7 0 CE Y {2 258
SEYSLCHIE EYE 2 AV - DU e 1% S22 YR (E A B HIER
AN ENRESGERITER - FEREEHE T » AHCUEE R ] DU ZRE ]
BSAENCHEEWE USSR LEYE - DISHE 28 SR
FRERMAYE -

AZ X 2: 18 (Read-across)

RN SRR B 2 E YE N E SRS S H Y E e Al
BB ZORAETTERE - R 2FYERY I HEIERA E BA R
SRR ENER - AlEE H ISP E rlse e 2 LB AES
FRMEECIE R - 21 BRI E R NS RIVEMR M 2R EZ o T
Y RISEMERUR N 25 Y8 o] BB MR M - IEIM 2B YE T H AR
VY8 2 MR RR AR A X S IR TRy e M P e B2 - B
HEEBERNYE RN EGEETE - b T RN 2R
AT IHER - PIaEE2EEHE - VLR - SEERLUOKRE
FRYE SR H R - PESN AT BR B R AT T R A S0 B
RBEEE ARG X2 TR AT 5EM: - X X2 IR IR &S 5T s
P2 YrE i o B BRI BCB T Gk - HEETA



BTN

AL o R R PR st ek B2 M B 22 - il i B A A 2 IR
BB 2L RS IEES - B ARSI KEE

SRR B G B I EEIR - Rl R RE L2 - AR/E
A DUE R = SR e R R e e - RS - 3 S UA B e !l - B
BIREABERE - (B98N BREME UL SV EERE o] i b
FR R R T 5

E[x N Ek&{#EH QSAR Toolbox 4.6 Desktop Client > {75 read-
across 7787 PFOA ~ PFOS » t7. 8] L& Automated 75T read-
across 7377 L R E5 45

QSAR TOOLBOX

MO2SSlogihg) M ATEOIRA s M )u-\--J
: wei, 00967 20 makgbdntd M OO mL M Imghgbowtd M O1mgkg bt M
AL 13 gk bawtid uwmm uumw;ma umwm MO mghg bwtd M Smolghowtid N

-across prediction for LOEL. NOCL, based on § vakues
mmonn Predicted: 4.

.........................................................

QSAR Toolox 4.6 [Document 2

QSAR TOOLBOX

» Dt

2. #5%8Data Gap Filling, BMAutomated

Data Gap Filing Settings
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Read-across prediction report

Toclar vesicn: 46

Date: 176 202
Author(s)
Contact detals

Target information
Mumerica identifiers.

Structural information

[SHILES: jcass: 221582 Chiorpyrites
cros=5300C,0cinc(Cli(CleeiCl [Cthar: BC Numbar: 2208644 | chiorpriion (cursban-tacheical)

Structure

N
w’

Fredcton of EC3. Skin sensifsation

Prediction details
[Precicied veiue: Pustive [Skn senstsabon 1 (ECETOC)]
[Preciciad andooint: Human Heshth Mazards -> Sareitisation -> Skn -> I Vo -> GPIMT <OR> LLNA -
LC3 <OR> Shin senstisaton
Pracicsion plot:

Rt 3,
s wr Prradie Frrdim nd e

..............................

[Values used for the predictione

PR Exparimactal vakas caed for |

(P9) 43%EIEAY (Classification model)
TR AR — T SR R A T AR R R THE Y

R RE T - FAEE2EENE T - A AT DU 700 8

{EEYEMETRM - 22948 5 F TR E R - FE(LEEE R A

TSR R — AT BT

L BBl Bt FEEHMRIISRDAEIAEEE - 5 L8E
&% B & o TV IR (PInsss - VB (LM E S ) DA
T AR BRI AT B -

2. FHEHEEL C BETRAK o & TR P EREUR R o B R R DL
T THISERERE (FIOFEF8E - BIVERE - EREE) =
BERE (Bl TayEEEME ) - B HNREERREUTAE
FEorFHE4L (4 MACCS $847 ~ ECFP $540) MIEHRIELE(L (4
B —{E)

3. BagVlor - REIREE Dy RIS ENUHEE - Fileh S a4k
TyIEEAY » THIEEE RS A Y R E -

4. FADEERE AR RTEAVRF BRI EEE SRR RN o RS EEY
A o B Y 3 SRR AL R R SRS ~ PR E R - BERE AL
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REGH D[R AT AT -
5. THAFIGR - (o FHEI SRR Friss AT ET TR/ R - Bl SRR i
o AR RIH 2 B R R - DU KRR St 42 v 1 A 1| o B e

P
—T H& °

6. FEAIGEAL ¢ (o ARG B ST BT R RE AL - R AY
SPGB AL AR - R ~ 0% - F1 085 -

7. MERIFER] ¢ — BAEERVLOR T BV SRORIER (S - e Al DARE R
FUARRIEGE » 150 DUE By 5204001 > BT L
FEOHI © 8 SRR i A B EF SR aviE A o AR S il
H B A 1T YRR M

8. &HAMERENEERE - MRIBHEAIAY TS - #ET4E AV R
BE o IS A[REE R o AT B (o BV RF B BB B - iR iR A
FRA BRI PR SRARYE » SR R FEHIGE SR T T n] SR A LRI RE -

9. HAMBLAINGE @ IRBIEMA PN ERF R EE » aJLIE—F
(BB - 5 ] AE B FE SR B AR A S8 - B 5E 25 31| 4
85 ~ BURRHEERAUT A SER R A AR o S AL -

10. FREEEAFITERT © oy SR R M me RO R M o] BE BB 2 B RO L
RV bim s A B4R - NI - FrEE SR ARy M RE 0T T E B
HHrEEERY - B ] pe A rh E A BUR E SRR A At
RIS TE MENI AT SEME - DANE RIS AL B P A T PR B R A
Ry o
TR E 2 80 SR B IE A IUHVETRIE ] ~ 45 R AVAERERD

sl ~ BB LFICOE » DUSASF BRI A - S b B

B PR AR (L B2 N ER SR T B MEAT o] SE 1 » SHSNRTTH

AHABE TR A HEEE A B B8R IE QSAR 7347 » #I41 AutoHotkey

(https://www.autohotkey.com/) » {KHEZE>K#E AutoHotkey #:{7TH#{kb

QSAR 73#7 » S {& 45 TR Ky ahk TEIETTIR B /FSE -

4

=113
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AHK (B ZEE R 2. B FE L E A AR,

B OANKEERN TaOiE RSt 2 HQ&A

(425 ) AHK RZEER NS

AutoHotKey R ARIEZEEH v1.13.1

O —— e S —— — - —
a
X
“

P
4

O BES
7 #E

& "t

= Sskan
v HRHER

3. AR RERA SO AT LAEATH S, B PR G B Bh¥TBAQSAR

B waEn
I 82w
Q BITRS

L LT C:\Users\hp\Desktop\QSAR\QSAR Toolbox 4.6 Deskto...

(vemaankEz ) (Dssns ) (HEANKE]

;IMRRTREEEHETEES
SysGet, VirtualHeight, 79
SysGet, VirtualWidth, 78

jEEEEEEEEEsssssszsz=a=

A+Q::Run ¥ "C:\Users\hp\Desktop\QSAR\QSAR Toolbox 4.6 Desktop Client™

(maumiz ) (Foankiex ) [ Foexet2(64-bit) | - BEns (MAnEMEERM?)

4. 1B R 52 T #R.ah kAL AT A
=~ feftaEt ot B AL ¥R - A BB RO - (8 AT HUS
ARHB AR R &R > AR tEEEREkERR - DIEEH
HIEAE R R -
rat o rE R bR AT LU PA T RS2 |
1. Google Chart API
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ERHE R 2 LU ST s IR {H(csv), Javaseript PR (son) g ZUETT
f#F > LAEAESEY Python, Javascript fEHFE S > SESET T R4

(SAS) ~ &atEmBE B A TTFE (SPSS) ~ REBEFHHE H ZHstik
S 2 FElte DI 20 BB R fT7% 08 © Google Chart APT BE4EE HUE T
T PRE{E (csv) 2L R json FEERHEAAS T » A6 B 23R TAr] AT {58 FH T 4 i )
2EY (SVG) RAEMFGLAFES (VML) 2B - RIEHEH
sGEEIRIAE - WP N ZEf ([ElgFE (72 L2 Pie Chart) ~ FiiffilEl

(_EHrz Scatter Chart) ~ E£3%[E (/5 L~ Gauge) ~ #3[E (Ah 2
Geo Chart ) ~ FA% (IEHILZ Table) ~ fR&EFEFEIPE (592 Tree
Map) ~ B E [EF (/£ N2 Combo Chart) ~ 745 [E ( N9~ Line
Chart) ~ fRlE (45 ~Z Bar Chart))

Geo Chart Tabe ~  Treema
: 5_’?’ *, Name Salary Full Time
g & 3
. i‘; w~ 1 Mike $10,000 v
- 2 Jim $8,000 X Asia E
3 Alice $12,500 v s
4 Bob $7,000 v
Combo Chart Line Chart Bar Chart

§ =

008 2009

[E 12 Google Chart API $2ft 7 &ty e e B bR
LA Javascript Hy<script>fEak5 | AGiaT &k - SaFsfezUas - DUT Fodl
{1 -
LTV
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52

Price in Mitlio ns

function drawChart() {
// Set Data
var data = google.visualization.arrayToDataTable([
['Price', 'Size'],
[5e,7],[60,8],[70,8],[89,9],[90,9],[100,9],
[110,10],[120,11],[130,14],[140,14],[150,15]
s
// Set Options
var options = {
title: 'House Prices vs Size',
hAxis: {title: 'Square Meters'},
vAxis: {title: 'Price in Millions'},
legend: 'none’
}s
// Draw Chart
var chart = new google.visualization.LineChart(document.getElementById( 'myChart'));
chart.draw(data, options);

3

[& 13 {FH Javascript <script> ;REINEEE R E(LEE
(ERIRJR © W3C School 4k )

RS

House Prices vs. Size

15.0

125

10.0

7.5

5.0

25

0.0

60 80 100 120 140

Square Meters

[E 14 {§iFF Javascript <script> E4 7 [E

D3 B Plot.ly &4

D3 (Data-Driven Documents ) 72 L Javascript 7~ BRI Z AL
TH - Breffe R ESRMEETIGRIPE < SMVEREE R - Fila
Voronoi [& ~ P IE ~ B82S EEES - 41 FERTR
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!

15 D3 B TREELZIE

1M {sE 7722 B Javascript fy<script>HE45 [ A& &R} - #EHEEE
TFEIPI(object) By THEATIZGES VSRS - BIBERHI LA D3 AR
Plot.ly E¢F4gELH H [E #1 E 7 E -

. Crossfilter

DU 27 BR8] 3 S [ E B s e e 4 Z BRI 231 1T
Crossfilter BESTFRE(H I & EL & RHA S (LAY M EE T B8 - 40 NElFT

Time of Day Arrival Delay (min) Distance (mi)

| i

2403 0RMYBIRN-WN-NO N QW NN O 00 A0 ) 00 1000 1200 1400 1600 1600 200

T T X T L2 .' T T *
Jnlr Janta dn 2y Jnd fes 09 feb 11 fed 18 feb 25 M 04 Mar 1Y Mar % M 2% Agal

16 Crossfilter B\ TEE4E 2 H

AIDMEE EHNE R B TEEHIE - BN TR AV EERERE
{7037 » MEE T B FEEAN Javascript Aragat - INEAEE RS
AN B EMHERSH AFH LA -
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U~ FEHHTPE TR B e e B TR L EEISR aP EER RS aE R I ¥

T T2 EEER Y EN RS a TR L2 YHE
FHZIEE -

71-43-2
645-96-5
1626-00-2
1125-26-4

& 17 AR EYHEEF &R P 2R G B

54

BT [E I LR % SR B o A 5 L > 93 4H B U5 [El (grouped
histogram)/g&—1EEH A HVEEIL TR o SRR 7 p 2 E & [ (bin) -
A& R (E L A TP Y B g Bl — (B E T R IP B (BVELTTED - 4 E
5 =T DA S B 2 E S SRy A0 - ] AR 22 B E R £
TEARFERERY AR ER © Gl > &5 KA ELEYIHEESE - BiBE
5 2 T E & P ECRE M(Carcinogenicity) ~ 4E H 55 P (Reproductive
Toxicity) ~ 22888 ME BliE (55 % (Mutagenicity and Genotoxicity) ~ ZhAM:
(Flammability) B2 Ay 537005 4:(Endocrine Activity) S/ 4BV EHE - 18
FLHE i e FARE B TR L YR HEHE T BORE S EE - |E®E -
FiEE - REFE  IFEREFNVE ML SAEFEE L — &R
MAELEYIERZ G E &R YR By sl Bk BT E - DUEELER
B AL SV E TG FERE TP RYREE 8 WlE 17 Fos > AR

=

Rt RGN RETTEI A > Ry TR A S E R AR A
TS - LR BRI T AUCMER M TE R ERENE R - AR
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{3 SRR A S e BRI B = - (EIE A B T R E 121k
EWrE R fEE S IR o M SR E AR E R - il 17 0 DO
(CAS No.: 71-43-2 > St 23 ) Bl =@ BLORGEREAH DL 2 (L2 i (CAS

.1 645-96-5 &t 5 CAS No. @ 1626-00-2 4% ; CAS No. © 1125-26-4
L) HETTERER - A REPRE S H A F A A TG EF AR AL Ry =
faF » MREZEE ML - AT B A =LY & e &l
R ARHEER - ANg AR RN ETTE S -

By TR E B ERME: - BT EW R N EC DhsE - SR E R
T EH R MR T 4E R - B MER BN EREERIN SN
I AR RHE AT IR ANEIE - KoK BTG ERE
EEH%E@EB' TR NETB(L A% BENINEZE G Z2E T

HE— R A R o R

BT RIS B 4% B LR (8 S 4 5 BB - sES S B MU 2 R
[EfE FEIVRE K o BB E B RS R E) 241 FE RS TE A » (2
A ETINEIETEAANER - REHE R 2 mEeVERF -

3.3 SAS Z2EtELH 24 TREBaEE

~ 2/VLL 8 IHEERRLEPIE H SAS A BT 2R 2T

HARGIRERES - SLAMAEN ZHH - BFE RN LB NEFER K
EZERETIEY - B tEVME 2 HMER - eFEEER - BE
BYraEH S EREN (20 E A ERE LR )
brst 2ot o iRt RIEL SIS - MRS - TR (A
HETEALIERZFER) - IhgglF > dERETETIE - 20
BRI - Bng gl e 2B G &l

B2l o EE o DIEG(EEHR AT  WRE( LR EETTH

1> 2bEaEEEEEREER - ERENEEN -

(—) & H:{E*)“E'é%’j@%@ﬂiﬁﬂ’]}iﬁ‘éﬁ,ﬁ%ﬁ%ﬁ A i 88 i 58
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