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ABSTRACT

To make measurable regulatory decisions of chemicals, it is necessary to consider their effect on the human
health and ecosystem. In principle, this is based on relevant toxicity studies conducted by accepted guidelines.
However, current regulatory programs in various countries confront challenges related to risk assessment of
large numbers of chemicals within the restricted resources and time. Therefore there is a need for more effi-
cient approach to limit the number of tests to be conducted. This promotes the development of powerful non-
testing methods (e.g. (Q)SARs) and permits to use the predicted data for regulatory purpose.

In this article, current status of non-testing methods in various chemical regulatory programs was reviewed
in terms of their application and research activity on them. Finally, their usefulness associated with develop-
ment of domestic regulatory program was suggested.
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Fig. 1. Basic concepts of non-testing methods.
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Day 1 ~7 Day 8~ 12 Day 9~ 19 Day 15~20 Day 21~85 Day 90
Chemical
. Hazard fate Initial risk :
review 2~3% of PMNs Final
PUN g icuch gy SoTouT | mansgmen vt W decion g Rl
recei i i
p ;t;e:g% (Using (Q)SARs) meeting standard review meeting

Using category approaches*

97 ~98% of PMNs
are dropped from
standard review

l

PMNs are
dropped with vgmggl\}vys
no regulatory PMN
action

*Prior to establishing chemical categories, nearly 20% of PMNs submitted underwent a standard review. Based on categories information
(Currently, 55 Chemical Categories were established), only 2~ 3% of the total number of PMNs submitted now undergo a standard review.

Fig. 2. Use of non-testing methods within the US EPA’s NCP under TSCA.
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e
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« The estimate should be generated by a
valid (reliable) model=> QPRF?

« The model should be applicable to the chemical
of interest with the necessary level of
reliability=> QPRF”

YQSAR Model Reporting Format: QMRF
YQSAR Prediction Reporting Format: QPRF
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regulatory purpose
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Scientifically valid
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Fig. 3. Evaluation of the adequacy of (Q)SAR estimates with QRFs.
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toygel w5 )RR oJulg Qo)
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3}l 7]<&sF QMRF (QSAR Model Reporting For-
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Vol. 24, No. 3

2008).
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59 Asd Wb 98¢ sl A%
A% 107)9] FHoz FHIe] glon], mae) 7|
batsh Az nele] 4 As 2 wdg Ay
sl 4309 AT AREE Tl ok B ¥
#1= QSAR Model Reporting Format (QMRF), ver-
sion 1.2 (http://nina.acad.bg/qmrf/help.html) == 7
W& ALgate] AR

QPRF: dhstehgae] wat o2 Az (w4
g A2)E A9shs FHEH, T (QSAR 23
& Abgate ARelAe] g Edska gl
of 3w, ATzke] AlFE A ATF 4 2lojof
P 2wl HAseEAs d% (QSAR
zdle] #elel X8 9] (applicable domain)2}2]
B4 9 3R AY BF Ame) AabslaR)
A AP B Auole] AR Fol 9T An
7} 2957 e

Read-across} Categorization®] 7§ o}2]7}%]
a3 Fellz AyPsteEA gdr] diiel, fa2A

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

“To integrate modern computing and information technology with molecular biology to
improve Agency prioritization of data requirements and risk assessment of chemicals”

Environmental
concentration

Environmental
release

Exposure

“Improve the Linkages in the Source to outcome Paradigm”

concentration

YPhysiologically-based pharmacokinetic, ?Biologically based dose-response

Adverse
outcome

Target organ
dose

Toxicity
pathway

“Provide Predictive Models for Hazard Identification”

SAR Modelling

Resolution Bimolecular interactions

Chemical interactions

‘“Enhance Quantitative Risk Assessment”

Rt T ol Mo AR

impare Structure/Function) =g

Across Spedes ==

Fig. 4. U.S. EPA, NCCT’s mission and primary goals.
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A5 #Hh" AFgst Farksst vy)Eies F)
1 AJAbE o2 2kErF WAl Bl AMEEY)
93| M= QRFse} 7o) 43 Ao o3k 7}3HA
9 Az7t AlFEefof & Aol

d

4. (Q)SARs & H-AlE i pa o =

02

w5 w)-Alg e

o

143 28Xl S84
H37} 7S ket aal, 2004 EPA AFs} ORD
(Office of Research and Development)2] 3t IS} =
4] NCCT (National Center for Computational Toxi-
cology)=S AF3}eit} (Fig. 4). NCCTel|A= 2007
dRe sisted Az A 3ot A e
A= $A #9] AAL ¢8] ToxCast™ 4
TN ZeAES ZPsty gloh B 22 a2
el B4 AdAEE AESH 84 A=
£ (QSAR ¥ Omics B3 72 ohefat ARl
7|Z238t] FA3h= AL Fx=2 st ok (Dix et
al., 2007).

frdoll A= REACH Al = A& A7]2 u]-A13

Wy At B Tl Bk $A%e] Feelx)
A ez e 5% A" Az 2 dAE g
=)=l ECVAM (European Centre for the Validation
of Alternative Methods)ol|A/]= (Q)SARs2] 7fxt=}
A= 7= gdodsla 9Jom, TCNES (Technical
Committee on New and Existing Substances) A}
QSAR 15-¢ #l-A1 8 A=) A e 918 A
A4 Ee AReT ek =2 49 W Sl
AT 7)%e] Az Pl AFA Yk WA
Abs Ak 9 AR A9137] 918 EU FP (Frame-
work Program) 6 3ZZ2 73°] 93to =z CAESAR
(Computer Assisted Evaluation of industrial chemi-
cal Substances According to Regulations)2} OSIRIS
(Optimized Strategies for Risk Assessment of Indus-
trial Chemicals through Integration of Non-Test and
Test Information) 2 E2]= 2719 "% A+ =
2AEZE 2335}3 it} CAESAR Z2 A Eo|&= 6
A S7he] o7 AF71e] Felata glom, AEs
4,305 0 9 B 2R ) B

of dsf WHoz ALg 7 oS Alsd AT

OSiRis

To develop integrated testing strategies (ITS) fit for REACH that enable to significantly
increase the use of non-testing information for regulatory decision making, thereby
minimizing the need for animal testing

A Pillar 1:
Chemical domain

Pillar 2:

Management board

yd
Biological domain

| o2
¥
| 3 5
Pillar 5:
Case studies
Advisory board

/

/ﬁl

Pillar 4:

Integrated testing strategies fit for REACH

£y \
H H
Pillar 3:
Exposure Integration strategies and tools

Disseminations: ‘

Fig. 5. Research objectives and structure of the OSIRIS project.
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Chemical - . Category Filling
input m) Profiling ™ Endpoints = definition = data g2p m) Report
The different steps:

D> Report: all steps printed

P> Chemical input: user alternatives for Chemical ID (e.g. Name, CAS No., SMILES)
D> Profiling: general characterization of chemical
finding existing information other than data on regulatory endpoints
(inclusion in data base, mechanistic information, DNA or protein binding)
> Endpoints: retrieving experimental test results available in the toolbox
D> Category definition: grouping chemicals into a (eco)toxicologically meaningful category
D> Filling data gap: three options (read-across, trend analysis (categorization), QSAR models)

for making an endpoint-specific prediction for the untested chemicals

Fig. 6. Logical work flow included in OECD (Q)SAR Application Toolbox.

4 e (QSAR 2E& /st ar gloth OSIRISE
A {qY Z2AE F U T FERE ZgEHE
HefEA, F1 147 F7bel X3 3170 7]3k (24
e A4 W dsh S7he] F/A 714, 270 e] 3}
e 9 AE AR Fed)e] Fedsta gl
REACH A o}l 2124 gl w48 Ame] 4
Ab 9 AR FE AR AgEE BEE s gl
o A7 Azt @A =eleld xeadg W
Aqstel 97 Ashee del nasely s
32 glu}(Fig. 5) (Kroese, 2008).

o] ¢} &7, EU JRC (Joint Research Center)ol| A=
AE = glx Hed AlHeET I71E (QSAR &=
9 AAE #4357] 93] ECB QSAR Inventory
(http://gsardb.jrc.it) S F-=3} e} siw AA}o] Eq
AME 71¥€ (QSAR 29 A AElEo] it ARE
£F (QSAR B 1A 34 (QMRF) o2 #|7}3}e]
Aggdozm, AHgAZE At stetEAel gt 2
2 2= A A AR (QSAR RES AHE &
NE=S A3k ik

g, 20054 124, OECD$} £-7 2] 3]ellA 3]9]
S B]-A1Y 2kE A A1 2 (QSARE 83

=R Adegle H3 5382 (QSARs =
2719 (Toolbox) 7H& AR e}, $212] 9]
AHA Ao, OECDe|A A7 & xade
ol|= E7}le]o}e] Laboratory of Mathematical Chem-
istry (http://toolbox.oasis-Imc.org/)ol| A 7|t-& S
slgdon, G4 3}stE" AlY-= (European Chemi-
cal Bureau: ECB), din}=/m|Z/70vet 374 %, o
= FY/eRATE Fol AMlel Felstad
o}. (Q)SAR Application Toolbox* Danish EPA,
ECETOC, ECOTOX % t}eokst 7]& Database S
zgaha glom, A4A7E 3711wl
(QSAR, Read-across, Categorization)< 3g|x o=
A4 4 d=s FA=e] A= (Fig. 6) (OECD,
2008).

B zz =38 20089 3Yd 2L (v 1.0)
o] OECD WAfo|Eeln ¥z AZsHw e
™,20094 29 7% % 2§ 287} & & )
oE (v LDH A e A waw,
20104 (v 2.0)7F 20129 (v 3.0) 10¥S 7|&Fo
Qulo|Es} AgHow AaHe), o] woh
kA= o A o]t} OECD (Q)SAR Application Tool-
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