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Abstract; In 1993, the European Parliament adopted two original directives, to provide reference for the risk as-
sessment of existing substances and the human health risk assessment for dangerous substance, and then issued the
Technical Guidance Document, which has been using until now. The European Union (EU) has also promulgated a
chemical control regulations named “Regulation Concerning the Registration, Evaluation, Authorization and Re-
striction of Chemicals (REACH)”, which has promoted the innovation of chemical production, using and control
technologies. This paper reviews the development history, main steps of the EU health risk assessment, and its ap-
plications. The EU’ s human health risk assessment mainly focuses on the release source and the whole life cycle of

chemicals, which carries out comprehensive control of chemicals. The guidance manual on risk assessment is com-
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plete in structure and detailed in content. As a whole, it contains four parts: hazard identification, dose-effect rela-

tionship, exposure assessment and risk characterization, in which the document defined the standard methods, data

sources, parameter selection and model application in health risk assessment. The methods in these guidelines were

successfully applied for 141 chemicals to identify the priority controlled chemicals, which is worthwhile for the

control and management of chemicals in China.

Keywords: health risk assessment; European Union; exposure assessment; effect assessment; risk characterization
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Fig. 1 Different ways of exposure via environmental media
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Table 1 Total average food-consumption per capita
per day in European Union (EU) %"
WH Hig AL
Item Daily intake
XK (Drinking water)/(L-d™) 2

K ANZF 9 (Fruit and crops)/(g-d™) 120 *
#%3¥ (Vegetables)/(g-d™) 0384 *
[N FlIZE (Meat and eggs)/(g-d™) 0301 *
8 F 6% (Fish and seafood)/(g-d™) 0.115 *

TE R LR E T,

Note: * indicates calculation based on wet weight.

*2 MBEHMEZESHIER
Table 2  Selection of other exposure parameters in EU

28 Bk g
Parameters Male Female
sl
_ PR ) 19400 16 900
(Skin surface area)/cm
JERF B
& o 65~108 65~86
(Respiratory volume at rest)/(m’ -d™)
fie s S () I TG
o BB . 4 29~42 23~27
(Respiratory volume at lightly sports)/(m”-d™")
oI “
(Respiratory volume at medium sports)/(m* -d™!)
JRI 2132 B B I 160 130
(Respiratory volume at strenuous sports)/(m> -d!)
R 70 60

(Body weight)/kg
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3 A IEAL (Effects assessment)
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Test for acute oral toxicity

l

2 IR TE I TR T
(MR SAR. IRIMATGEE R
Consider potential for corrosivity
(Physico-chemical properties, SAR, results of tests in vitro)

|
[ l

B RS B R /AR S SR I 5
Skin sensitisation study Skin/Eye irritation study

—— —

A ’L‘E'ﬁ%‘%ﬁﬁﬁ%/\iﬁgﬁ

ZEIRE>102 Pa
04

?%ﬂ’?%fltfﬁ YN

Mmad<100 um

%,
TEA " M A R T e A SR R S R

Consider acute inhalation test

FEVE -2
Zj“g‘h’jé?lo Pa with non-corrosive concentration
- if
Mmad:j‘l 00 pm Vapour pressure>10~2 Pa
pe el e =33 B Tk e or
e PR R TR SO e A G Mmado100
Acute inhalation test or
if > Relevant exposure because aerosol can occur during
Vapour pressure>10-2 Pa -
or production/use
Mmad<100 pm
or
Relevant exposure because aerosol can occur during
production/use Z R A SZ I
Acute inhalation test
. i 2 AR Ak Bk E
T AT A TR B i (IR EHE/RIEAT B RFNE AT,
T8 B JR /MR B SR 72 Hh sl e B IR BUBRIF I T A7 AE R Gk MRS T A B Rl R e e &
o 5 -2 BEBEH 8 (Median lethal dose,
A F RS TE s R SN B T A 7 4 B S O E A LD,)<200 mg-kg '8,
5, FIRLD,, <2 000 mg-kg 17 i JHHz i)
B s e R either
Acute dermal test consider classification
If or
SYSTEMIC TOXICITY test for acute dermal toxicity
In skin/eye irritation study or in skin sensitisation study (if dermal and inhalation testing are indicated the
or acute dermal test should only be asked if

Evidence for high absorption and death or systemic toxicity in
acute oral toxicity study
or
High dermal exposure

‘LD, oral <200 mg-kg"' or
‘LD, oral<2 000 mg-kg"' and high dermal exposure)

/

SR /B

Provide rationale for testing/or non testing

2

AMEERET*

TE : SAR FIREEH -0 6 3 s Mmad 25K BA%
Fig. 2  Acute toxicity test method

Note: SAR is structure-activity relationship; MMAD is mass median aerodynamic diameter.
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Table 3 Summary of the latest test methods for EU partial effect assessment

REMEZ WIRES KU TR H]
Toxicity endpoint Methods Source Update time
A AN 1 T 2 B i T 1 EU B47 o7
(Bovine cornea opacity and permeability test method, BCOP) OECD 437
IRSL NG HR RIS T 5 EU B48 2017
(Isolated corn eye test method, ICE) OECD 438
FOLEM I 5 7%
) OECD 460 2017
R HR 5/ (Fluorescein leakage test method, FL)
> ol
Severe eye S 0 2 R Iy v
. . OECD 491 2017
damage/stimulation (Short-term exposure test method, STE)
A SRR I B0 Ty vk
OECD 492 2017

(Reconstruction of human corneal-like epithelial test method, RhCE)

FTERFIE ) OECD TG B %
Draft OECD TG

20 A SR B N S 15

(Cell sensor microbial measuring instrument test method, CM) ) .
being discussed

28 B AL BN T 5 EU BA40 o015
(Transcutaneous electrico resistance test method, TER) OECD 430
e EU B40 2
BRI ERYNLS 352l g
EU BA40 (Part 2) 2016
Skin irritation (Reconstructed human epidermal test method, RHE)
OECD 431
ARG 5 i 32t v
OECD 435 2015
(Extracorporeal membrane barrier test method)
B b HENRFR B AT % EU B46 2015
Skin corrosivity (Reconstructed human epidermal test method, RHE) OECD 439
Bz R A2 ffad 8 (Skin chemical allergy):
) . OECD 442C 2015
AR N P 5E (Direct peptide reactivity assay, DPRA)
e JWetAedt i i (Skin allergies): ARE-Nrf2 %¢ 6 2 MR 5 ¥k (FA R )
OECD 442D 2015
(ARE-Nrf2 luciferase test method (keratin))
B PR ABURE Bz It sh i i (Skin allergies): ARE-Nif2 €/ 2 Bl i 77 ¥ (LuSens) OECD 442E %
Skin sensitivity (ARE-Nrf2 luciferase test method (LuSens)) Draft OECD 442E
BEXT R IR O R85 R g A vh A SR A0 L T AL
P SRR (A 1 TR S e
OECD 442E 2017
(In vitro skin sensitization test for key events of dendritic cell
activation in the pathogenesis of skin dysfunction)
AL 3 A SO
OECD 487 2016
(Micronucleus test of mammalian cells in vitro)
AP O e DXL AT g AR A1 7L 3 0 e ) 2 A
OECD 490 2016
AL (In vitro mammalian cell gene mutation assay using thymidine kinase gene)
Genotoxicity Ut DR Wl U 2110 (TGIR) AR 20 i 7 = 58 200 e PR € A A EU B.58 2013
(Transgenic rodent (TGR) somatic and germ cell gene mutation detection) OECD 488
PR P FL S P A
OECD 489 2016

(In vivo mammalian alkaline comet assay)
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Table 4 Uncertainty factors using in the human health risk assessment in EU and USA

e [11g7] FH
Comparison items EU USA
K F(Rat): 3
TK

% F(Mouse): 4
£ F(Hamster): 5
JK R (Guinea pig): 3
#F-(Rabbit): 2 4
HF(Monkey): 2

i I 22 5

Interspecies difference

# Bl(Mouse): 7
K (Rat): 4
JK B (Guinea pig): 3
£ 1~(Rabbit): 2

(TDx3)
Fij(Dog): 1.4
MMEzS 55 51 # (Laborer): 3 10
Individual differences —Jt A(Normal person): 5
W & PE 2 W AE M (Subacute to subchronic): 3
R IIE ( : A

W18 4 22 12 14 (Subchronic to chronic): 2
WV %% 212 4 (Subacute to chronic): 6

Experiment method

(Subchronic to chronic): 10

K H LOAEL ; 0
Using LOAEL
B R A e 3810 Bk T

Database incompleteness

3 or 10 depending on conditions

1 LOAEL SR /DR tEAR MR s TK SR #pAU8h Ji 24 TD Fom gl sh 11

Note: LOAEL stands for lowest observed adverse effect level; TK stands for toxicokinetics; TD stands for toxicodynamics.

H iz A RN PEAL 7 2, B 24T 2 Fh
W S L 2 Rk 4 PEA 40 Purdy 2692538 T 3R
A R A SR 1 B v X S5 MOR e 9 A %6 1Y) BK
IEEE T AH R P B Lewis 697 HLE T 8 H 259
M55 GOFIR MWD ZE I e A
T ISRE AR XU /DN, A5 H A 3 25 2 XU S5 /N Y
250, B2 A J5 I 25 0 R B3 5% O A i et
VL EJrikxs B a R b 2E s db A T I PAs  If 45 el g
SRR RIS A FH B, A 5 R R G I g
T B-UR M HRO R A T A BR (B2 5.69 mg-m™,
— B N WA BRI R 1 mg - m™ 5 38 1 Bz BREEA
i HRE AN BER PR R 0.8 mg - kg, ' - d', — %
AHENH 03 mg-kg,, " -d"

4 XB&FRAE (Risk characterization)

TE XU ZRAE B B, RRCHE it B XSS PPAG 2 A
(5 /8 Ve AR 8 5 5 N(L)OAEL #E17 b4, 5T Al
BE— R B T B RO A AR B AT e, LAY
JRURSE RAE o X g — 1> % B A HF 0 B — 2S5 ), XU
FAEA 2 A HEAT AT T XU FRAE 1Y 25 SR — e oy
R JC S BN LA 8 T S — 2D TR T LAG
T IF L BPER AL — 25 GORHRIN 37 B R XU Dok 4 i
Tj@ 4 *EP[49-50] .

Xt FA7AE N(L)OAEL (5500 5 & |, KUK %
HE 3 3o e A 56 19 N(L)OAEL i 5 A8 B 57k
VR T U IEAT ) . X T A AEAE B A9 57 -2
ISR, RGBS RAE 4 A i — P SE AR (B LD, B
LCy, , K5 NI TR 75 7K -5 H0 56 (14 371 i ol vk B2 0B A7 e
B, BYGE L) HE AL O R 2k AE R W
R REME TN, R B XU RS FRAE 25 5 R BURH 1
T, AE XU RAE | 75 22 % 48 g ] 6 L NO-
AEL LD(C)y, AN K 52 M () 8 J5 A0 7™ 5 A 3 7] 2 -
SN R (R R e )/ 2 i) M £ 0 B 55 Ty
MEER, AU EER, RIEHE —F et
AR B AN TR FH 3 R 4 R B AN TR 1T B4R A 1
HHI. A5

5 BERER{EER B ITEfL AR X I ( The case and
present situation of health risk assessment in EU)

D B e XU DA 7 3838 IR A2 i A 1 AR
Z 7T, IR [F] AR A 27 i A T (R R XU A AR A
HESRIEAT A FECR DT %8, 16 REACH MEMLETT 2
T, PR AR 8 % 415 AL T ik 3 4 1k & (tert-butyl hy-
droperoxide, TBHP) #ifiz — H B 7E N 1 141 Fpfb2e
A AT AR KR A, A Al i AR R
w5 Fim.
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Table 5 The present chemical control regulations and their main targets in EU

Pz i A sk

Chemical control regulations

FHEEM
Main purpose

A2 S TE N PEA AR ]
(Regulation Concerning the Registration, Evaluation,

Authorization and Restriction of Chemicals, REACH)

W BRI B B 432 b R e v L
(Classification, Labeling and Packaging Regulation, CLP)

o X NS A FREFIPR I 1 PR ol FCE T R 6 32 Al 2 il R ) XU
Strengthen the protection of human health and the
environment from the risks of chemicals
A XA A EAT AR S RIBRAS | B DR A2 il T R Y
6T T A 8 4 R L 4 T AR B
By classifying and labeling chemicals, ensuring that the hazards of chemicals are

clearly communicated to workers and consumers in the European Union

A R A 2 SRR 7 i i 3 TR xeh A 28R BRI B v P A 3

BB A A A KRR
(Biocidal Product Regulation, BPR)

A2 i A B $E 4 (Chemical Agency Directive, CAD);
HUE Y A AE 748 4 (Carcinogen and Mutagen Directive, CMD)

Improve the market for EU biocide products while ensuring a

high level of protection for people and the environment

B Wb 7 5 FRAELAAE SR 4GB T g T AR R ML AR A 2 R 5

The framework for setting occupational exposure limits constitutes an

integral part of the protection of workers’ health mechanisms

PR R G 5 DXL DAl ) 2R 7 35 A X 5
e (HPEAL rh b A7 e — LE )

(DAl P 2 BR BT, A v AR T 7
Xt — A N A B — PR S AT A I, KR
Pl B FNPEAl 1) 22 P 45 R B e 4%, ARG 2d 0l LR
FIWORAT SIS, 1 H AR dh YAk Al
AE T BN A RN A AR, 7 2T K it
FrivAl , SECOHAG S R R A

(2)fi FRE XUBS PPA i 7 v R B AR AN R B
IF1 Tt R DXL AV P 50 A 70 2 B2 ) Al 5K
PHGE AR, JEHOR Y 2 B Al b R AN B EL
ARFHOE A 02 8 K0, DT 3 BOXURS A 45 21
FEARUER

(XS DAl S B h S Hoe A Rediife, —
77 T A R XUBS A o — L8 2 R — AR A7 % B
FpEs e it e LUS MBF5E s, al A2l am e
SRR, (S8 BOE kel 55—
7 T EA M Hh e P A AN 2 1 AR R, R A
TR FAIE S 0o 8 o A W ke 0t B DX T AV 45
S ISP

HE PP AR DL LRl B DUACA DL B
JUASSEEES T UK RAE A 4518 o (5 WA fk B X
W DAL A 2R Hh B T SR B AT AL 2 2, B K
WIFLESE F VAL b 2 0 F G ] I A £kt e XU
PP R AR | 5 5 4 BRE XU A A B30 of I8 L
28 Y SR 2 0 B KURS: DA 28, = H R BFSE 1Y

H A

WIFIEBRE N L1984, %, FRB A F WL Bl £ &
B T7 6 K AT AT P A AE Y 5 B S R4,
EEFRAEILA &5,
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