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=& (Open Mixture Risk Assessment, OpenMRA)
ﬂdﬂ]w :11””%4 Aro 7Rkete], TRES HAAY =55 L3 5F
ﬂﬁﬂ’ﬂﬂ oS35t € 7Idk EJUT AFAA dAAN FAAEE HE| 7|4k
sto] A&etA B d5cta, EFE AT R wiEe] 24E F
2IE AT = e A gxEAA S AddY. OpenMRA
= 4% Al (Safe—by Design, SbD) A ¢S 938 spstetd &+
37w T8F FHE AFTEHIL dFHH

S EROE
s rsUs 7128, 24EE, Rl

- 015 Y=4: VEGA QSAR 7|3 015 i e 05z =3
- XEYe: BaHY, Qo /sad -9 ofe B
¢ 0= Mex : _'ij'_k[ =Z{(H42, PDF)

* Conventional model: SCA, CA, IA
* Advanced model: GCA, QSAR-TSP, Deep-TSP

¢ HESHEE 4" & =7} tool

c2EoIE. LW L5 ol + ECETOC TRA

. ;I;??i HEED Lo + Stoffen-manager

- 317: PEC * ART (Advanced Reach Tool)
* K-CHESAR

@C@TOC ® Stoffenmanager® K[HESHR

Stage 3 ¢ 5FE Y
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(Stage 2) AF(EdE)e ==H7tE Fdds dAZ, JAEHAA, 2HAD
2 Y =W 2 A 28T F de =E59F 2o Wi ARE Ay
g == &&ote] =2 AEE 49T =+ A5y
(Stage 3) AF(E}E)Y 53 A= A5 7lss AUt A7 949
& AE AR tiE AAEEA AR R S =S g 543
A5 &t HF fA=E A5 5 A5y

Architecture of Openl\/l RA

Mixture Risk Assessment 5 m

Mixture Toxicity Prediction Models

a5 Conventlonal Models - Advanced Models
St QSAR Dee
JR | e san e {8y e TSP -ng
) Vg :
. Pub@hem
Programming R ® .
Exposure “K@ @Stoﬂenmanager : e
Stage-2 Assessment eceloc  KcrHesni
C lex Risk 2
stages R oment ) KRicT!
: -
' " . Y el KRICT MSDS DB
‘ | s Result Report :
Ketcher | W) Web page & Excel format
Database Management System ‘ﬁ) JAVA JSP Enai cEC HA :
Open Babel MariaDB == ngine CH
Foundation ISP X ECHA
T\\j;"’-?: ([;f‘/j";\‘\\\ r
VEEAGSAR. Community Enterprise Operating System 2 CentOS

% 1-2. OpenMRA A|2Hl AT

OpenMRA+= d5EYE=E 6719 =354 552D, AAEGA, ¥ 2 8

g 4710 ==H 7R, 2709 B39 A dSEES dAsta o
H AMEO]Z = Programming R, alvaDesc, Ketcher, Open Babel % VEGA
QSARE ¥stslar i dolgHo]~=+= PubChem DB, KRICT MSDS DB %
ECHA DBE =3stal 5yt

1.1.1. 354 d5r2d

OpenMRAd = F 659 E54 oF o] &A1 Ad5UT OpenMRAE
BpshtA] sloll AMEEHE AEBAHQA AUIEA o5 Rl TRV d5Ed
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(Concentration Addition (CA) model)’® “¥F-8-247} o= X2l (Independent
Action (IA) model)”S Xgrstyrt} =3 CA ¥ A 2dS /A3 “duts} =5
E247F o= X9 (Generalized Concentration Addition (GCA) model)”, “QSAR
7lwre] E3Ab7) o= R d(Quantitative Structure — Activity Relationship based
Two— Stage Prediction (QSAR—TSP) model)” % “H&ld 7]vt EA7) o=
9 (Deep—based Two—Stage Prediction (Deep— TSP) model)’0] A% o]
ANFH T

O CA Ed: =232 U 5428 0] FAFSH(similar mode of action) =4 +&

A

—1 O
o B WAL EREAE ASSEA B LAY OpendlRA

oA CA RE2 steAlEF FAEEe §F -4 AR F5o wef 27}
7] FE(Simple CA % CA)E A3l EF=AHS 4= “41“/}

=3 85 = (ECs0, half maximal effective
| AFEE(LCso, half maximal lethal concentration)
33_194 ECsy =% LCso %}\'E‘ o] O}oq EEL -4
F .

@ CA a5 FHEA §Y- o
ZodleT N A HOZ 4

=

2,
(il
X,
12

jud

@ Simple CA A5 +4
concentration) i HJ“/F
#uk = Ay, A=
ECs0 B+ LCso #t5

_11}1'

ZgE &

’

o 1 1l =

O IA Ed: &35 Y JAz2Eo] FAFSHA] &2 (dissimilar mode of action)
TAEAES Ws-(d. Effect(%))S A7lste] 23548 534

O GCA 2. #AEHe 5A-a3E 1yste] W42 5A49gEgez 7|E v
7F o SEEe HE854] Edd stetEd s AVtsEA o509 JteitEE
(ESRTEE: P=ASs A5

O QSAR-TSP Ed: 7A=49 =428&(Mode of Action, MoA)ol| & A
RI7F g A, st weEl fASE MoA 17 o2 #R/skal 7 fAFsh
MoA 1% CA Rdg 283al, thddt MoA 15 3He] A7EAdL 1A =
A2 Faror Feto] At

O:

&

O Deep— TSP Ed: A% FA=4 &47% 7| 543 =474 T8
AR Aol Ao A8 FRS} QLEJIITE &85t MoAs d5%
Yytl o FH MoA AHRE 7[HEo 2 FAFSH MoA I ZF CA Ed = A7}

shar, Uz % F 1A BRdS &83e HFT SIS 4
=S T E%LHE} 2471dE 1HT F de JdAEHR T8 AEE FEY
9= gyyd ) duglEd SEJIHE 830 TN MoA o=9
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1.1.2. =297}

OpenMRAE A (A=}, 202 2 874 =297} =5 Y8 =428 &

8 71538 wE97t d=rd AR (8] Ale]E URL)E Al&dT).

O ECETOC TRA tool: &A=}, &u|#l, 87 5 thdst F&Ad g ssh=d
o] $EAdS ERls] Hgt o] wEHrt 22yt

(44 K https://www.ecetoc.org).

O Stoffenmanager: T A7t AFFAlA FHashes stetEde A% a8
slstr] g =9 =37 T2 a9,
(B4 A K https://stoffenmanager.com).

O Advanced Reach Tool (ART): 24 dHelA Huste g2 1074 9
NS &Rl Ak w9 =& Z= a8y
(A& A W https://www.advancedreachtool.com).

O K—CHESAR: s}¥ ol we}t el A5E A4 & Jd=F Adste =
zEafoR ZAHRE, 48R 84 5 o FE&Ad e sEeEde] 9
e et H8l =37 7 AedYo
(%44 K. http://kchesar.kcma.or.kr).

1.1.3. 53 9= 4524

OpenMRA+ EFE9 5F 8= AHAdd 28 7lsd 53 Aadle A5EES
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.0 WHO/IPCS (World Health Organization/International Programme on Chemical Safety):
Principles and Methods for the Risk Assessment of Chemicals in Food
Environmental Health Criteria (2009)

. ECHA (European Chemicals Agency). Guidance on the Biocidal Products Regulation
Volume III human health, assessment and evaluation (Parts B+C) (2017a)

. ECHA. Guidance on the BPR: Volume IV Environment, Assessment & Evaluation
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(Parts B+C) (2017b)

. US EPA. Technical Support Document EPA’s 2014 National Air Toxics Assessment
(2018)

1.2. AZE9o E=
O R(version 4.0.2): R(ZZgY A& 354 59 duzg+ 74
of &8sst
O alvaDesc: 3tst=de] Ee884 54 2 #x+x4 54 ARE Yed &
F 2 A A (molecular descriptor) & AAHeh= AXE 9 o]dUt}. alvaDec 7
2k QSAR-TSP 249 5 Al &84t

=

O Open Babel: 38t273 AW 9& U} Setdus v 24wney 7
o] BgEE ArEdolgun) et BATEE ouX snow A4
shal Tl A geg .

O Ketcher: 3D #A7xE 18]7] f3] &&= A2ZEYAYdYy. gsE4
o] BAFZE ARV AH ayA dEHekeE g d8E Y

O VEGA QSAR: dHle]E7} H-=3t 7|& 2 A4t g4 g +x 7|dt &

g gt 5 2 QJAA/FE Fald dS7se AT

N

1.3. "lo]EH|o] & (Database, DB) &%
OpenMRA+= Sk s} shod -9l st = T gEd A A 28 (3HE A 2~ H,
oF )

http://krict — csm.krict.re.kr) 2] MSDS(EZ A H AXZ d
REAdd 2 A A R (GHS, Globally Harmonized System)”} A|3&w™, W=
NIH®] PubChem DB&} dsx o] o SALte] Qg FA43x, CAS HE 2 o

224 AR (223, https://pubchem.ncbi.nlm.nih.gov/) S &8
Tk dolyrt =58 e dig F7F 2 2 ¢ 9l
(https://echa.europa.eu/) &S T3+ <AA/3HE F34d dolH

% # Aguh

_4_

© 2024 Chemical Analysis Center, KRICT All rights reserved


http://krict��csm.krict.re.kr
https://pubchem.ncbi.nlm.nih.gov/
https://echa.europa.eu/

@pgnMRA KRICT

EEREEN
2. OpenMRA A}-& =9
2.1. W13t
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@ Home & OpenMRA @hoper @ Download € KRICT
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a% 2—1. OpenMRA H| Q1384

OpenMRA Z3#o]A]o] F&alH, 919 2 wAsAS g1 5 dFYTh =
A3t gete] FEES F OpenMRA@r AHE3 ARE Folgd 4=
@ Home: slY wlwE Agsid wAsHoz Fold = AdHFYT)
@ OpenMRA: OpenMRA®| F87|%, 3471x], A2 &8 WUt 5o GAl A
HE ATy
@ Developer: 7H&=} e AE < stshEAAE SH o)A £ o] 5T,
@ Download: 9 % st== ¥ OpenMRA®] &3
AFHTH
® KRICT: §=3}std ¢ Foo]l# = ol &gyt

2.2. 3147}
OpenMRA E#ojx] &2 HE &
of e 219l HS #1E

i
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1
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3. [Stage 1] T =4 d524

STAGE 1 | > STAGE 2 > STAGE 3

& Y
Step1 Step2 Step3 Step4
Choose the model )put informatior hoose the informat Check it

STAGE 02

STAGE 03 aA =Bty osRg

1% 3—1. Stage 1 A" 3

97k} 0 =9l F, Stage AEsbHol FHPUTHIY 3-1). EFE 93
4 HI7ME flelA & Stage 1S A8t fsiAdH '3 L2
oF FTH(1Y3-2).
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LS AR LIRS S8 PCOI 0| 215 HLIC)

_______________
==
1 Fenuron CRZT < (TIEER \=I 2P R |\ PubChem |[KRICT (MsDs) | (£ CHA‘\sdrﬂChemox‘ll
1 i I
2 | Chiorbromuron 13360-45-7 n"‘ | 22 "I J @ | @| & | = @ fifeu hChamWKR!CT msos)|[EcHal | saferth@mox\
i ' - S i
3 N Monuron 190-68-5 " AL v v e Cad <0 PubChem | KRICT (MSDS) | | ECHA | saferchembx
I || | | h
I S
4 : Chlorotoluron 15545-48-9 B"\ SEE \'I Ve = E| = ‘Puuﬂwsm“KRiCT M505)| [ ECHA | saferchemDx] 1)
1
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l
[ RO - (el || ha | AR R Nl Sl e sl | it | il b ) i

9 29 3-39 5 WS 9 WU AF S50 28% BEE JEE F
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48 + dFYH

O MY Bt AE T5F5: TF54 A5 dYd E23E e AF 555 H8
eSS dEsta, B8 wep AF AWS AT ¢ dFUH

@ sTEAY " £F=9 FAAEEY SEEdEs dE Py

@ CAS W3 94 g9 CAS HsE 4E3

@ A BE 4F: A HES 9 A5, 4 A8 EEY Fad AR A
g g A2 FEFel AdFUT

® =AY 4E: g B7EE g A 2 3 =AU E A3
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(7)), AE7IRE S, FF- e AR, @AY L

Openv

@ S84 nE - ned ARIE g A9 CA, IA, GCA, QSAR
— TSP, Deep— TSP Ed A& A] d=gH&oF Y. gle d% SCA
o Srd ALgwr 7} gy}
2) 3EAY dY: ¥ 3-49 O stEgEAY 48 A, AEHd VS F
8l 9= ¥EA7F £ehw FstEd HE5(PubChem A%)ol 1 3-59 o]

H "l
EAE G
FEEE FEE UELPIE S3li PCOfl XFO| 2HsELIC E] @
1 n 22 pubChem | [KRICT (M3DS) | [ECHA | [saferchemdx

FENURON

Fenurone
FENURONTCA
Fenuron-TCA

Fenuron trichloroacetate
Fenuron-d5

Lufenuron

Defenuron

Lufenuron, (+)-
Lufenuron, (-)-

3) CAS ¥z d¥: “glet=dm" =3 A, 17 3-69 #°] CAS W3k #A&Fo

2 dfdol A8 F 49T 5 dFUh

TEEF BEE RIS S8 PCO MBO| PksHLICE E]

1 FENURON n AL ] PubChem | | KRICT (MSDS) | | ECHA | | SaferChemDX

101-42-8

a9 3-6. CAS AF A% 39

O A5 Z3|7F HA &S AF, “CAS number” 7He F¥ sl Yyelys #HY
oA 5 dEsle CAS Woet A9 AEY, AFXA Fdllew JRE
Z3% F AFYHH(ZH3-T7).
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