N2 E MR ZR E b 2

ICH A SR

TLERRIEZEN
Q3D(R2)

AR

2022 % 4 A 26 Higit

WA ICH AR, 75 I AZH) ICH %5 LFA3EH] TFHE4 M BRI
IERILE N # ICH HFEFH 4 B, RAFEFMELL ICH B EDLFR



Q3D R HASE

(]

s

Q3D(R2)

ICH K2 M8 AR 4 B Bedtbnt: 2] k<. $RANEE PDE

(fsx 2> ik, &L (s 3) 5 Bkt s: &
JRANIE 45 2T ARG A R MR EE s 7E 58 3.2 59 n 51
R 5.

20224 1 26 H

Q3D(R2)

RO SUARAT M iR I, 3SR PDE 524 50
SRR S, 04 MC k.

2022 ¢4 13 H

Q3D(R2)

A1E<. AR PDE (Mi 2) o AlE4. WSl (s
3) s BIGPHSR 5: B PRNIE Je 25 253840 ) U R AR A PR EE

ICH KA FE 75 2 fAAtHE, I ATHERE L

2020 49 H 25 H

Q3D(R1)

ICH K& R TE 22 4 o A HERE T ST N\ i 12 PDE

201943 H 22 H

Q3D(R1)

ICH K& RTE 7 2 M BALHEBIT R N i&1E PDE F24
FFAER 2= 0L

2018 45 J 18 H

Q3D

Bhix: AR A VEVEE IR FRE R T (h 10 A2
2, 55311 REF 20 5 MERBUSIT R ZHE R, 5
B CIERZH3C) MPL (BTSSR 2 PEPRA I
TR

2014 12 H 16 H

Q3D

TR R NS 4 FrEACHEIFHERE 1ICH B AR .

2014 4F 11 H 12 H

Q3D

ASINAT 5 BLT A 2 AR 7 R A L

201349 H 30 H

Q3D

TN IEALAG: MIBREESE 5 i RES 13 00 5 MikkZ 4
M7 (B4 T 5 I 2 AAF NI 2a (5 10 7O

FEREIEZ2 IR LI R 4R ARG 1505 (36 35 70 5 i
BRESZRMCE GF 41 TO ;o K IE ST “metals”
®OAAT BRI “metal” 73 7 # 4 “elementals” F1

“elements” (25 73 71) ; MIFRE A4.10 15Kk (75 70 .

20134£ 7 [ 26 H

Q3D

Bz
oK 4.1 FAIERSI I 2B 2N 3 TR AR AR P B
R A2 1B 2 KA 3K,

201346 H 14 H




Q3D

RS R A 2b frEEHEF AR .

201346 H 6 H

Q3D

189 %& R AL 7 2a BT .

201346 H 6 H

AR : KIS Z2)RIRY [ T ICH Frids LS, A LUFF ASEdF A i (4

FIE, GHBRMEES . L HEE FIFEEIERE FITEE AT ICH K
BAELEPTI IR LG HR N o WIRAT A FH T T BEEL I, TR £ P e it
K GIERH X 7 B A ST (Y 2 B 1A Y 4G e W B 4G X
TF2eh B C 255677 ICH AEEETT HY IR

KTEPLIEHEHIFE THE0E DL (E 1T (R AE . ICH ZEIR A FHIE & 1T 1
FEIPISZ I IRREG (SN W) B 58 F 51 55 o

LIRAEFFAG T =T 1 I 750 AU, X FHRIRIT)E =7 9 XA
LANETF R TN AT ]




ICH thi8ig S a2 N
TEA IR SEN

Q3D(R2)
ICH Wrifa$i -3 5

B =X
B 1= OO OSSOSO 1
20 T R 1
3. TEIETER LTI G A TE TN oo 2
3.1 HRs VESAINLS 2342 1 TC R AR B R MEVFAG JE oo 2
3.2 HAMZEZGIRTR oo 3
3.3 JEEZFA TR THERE PDE AL oo 3
Bl TS T e 4
B TOBR AT Dttt 4
5. TR AT IR IFAE RIS oo 6
B.L UL 6
5.2 JOE I TUTITELETRTE coooevoeeieeee s 6
5.3 YELETERARTTIRI oot 7
5.4 RS PPA BB FEII TEZR coovveeeeee ettt 9
T OO 9
5.6 ST A I R AL ZE oo 10
5.7 A IEE IR TG FE oo 11
B. TEER T IIAE R e 11
7. PDE H SURFEBREE BRI TLFEBE oo 12
8. TEAHIFLMITE FE ..o 14
0. T T T e 14
10, ZEAT AR TR oo 14
T 56T 16



Bt L BT IR IR EE I JTT e 22

B3R 20 TR T RIEETE PDE fH cooveveeeeeeeeeeee ettt et en et e ettt e et e et en e e eeseneeeas 26
T TR Ty Iz o I R i F OOV 28
BEESTE B ZB oottt ettt ettt ettt ettt et et et en et en et et en et eneees 84

Bl 5 R RANIE R 28 2R AR TEZR AT IIPELEE oo 91



LR FRIESEN
Q3D (R2)

it

1. Ay

2R IC R R TR Z R BT RE AR TE A BT A S I A TR R
B, WA RERSIBRAEE A (I 54 7= 15w B 25 R GUAH ELAE FH P2 A (1 2 ik
B AN TAELE IR D) BRUNTE R A A BN B SR AT AR T
It CAEATTAE 24 it R 1 2 i 5 A IR AE P 482 (M BR PV TRl P o A48 2 5 ) 43 =
ARGy PG LR R SRR e M A S LRNSHATRE R
(PDE); VLK ia T WU 1 7 34z i 25 f i e w0 i . REA R iR
R JFA I PDE, Bl NS AR A 7= BE B L PRI . At T S A 1
PDE H 7] DMRAIE FT A 8 NI A AR . A B 70 R 2 BRI T 3 R A 1 1
BN ATRE S SUm 2 S HA R R (e X EORH 2 R AR AR I E 2D,
FEIX AR O T T EARUERE TC R A T HIE — A AWK 734h, T AR
PDE fHIICE, T HE T 2 Z ot == 1 4 FE R 2% 18 A PR B O 5% HoAth 4R 2
JEI C4n: ICH Q3A).

ARAR LA H— AR ICH Q9 Hh T i it IR, B J5E JU A DA A1 o] 24
TG ER AR 5125 o 12T VE T I HE T IR ¥ 24 i v G 38 2% R P4 ) SR B it T
FE.

2. St

AFE S JEUUE T80 CGE UL ICH Q6A F1Q6B) LK & B JFURI 2411
BT ASHE 0 03 FH 0 P LR Al B 1 R A 22 K (% B 2 s AR S AR R Y
BEARMEZI AT, CURCVEAME A 2 (i BB, 6
FEENFERE®. ZRZER. SEHRNZN.

ARG G R NASEH T2 U EZ9. . Q=4 . DNA 7=
S TR SR . A A A SRS M R AT AR A P [ i
WATHEDD . AARIEIRBENTIR . LA TR VR MR R I 25\ R e R . A
fa R MEATE H AT 2R GERNRYT). g0 (AfRTT) MAZ (HAT

1



) M. TEIELEHIIX, X L2y SRR S VG T 20/

AR SR I ANE F T2 I R B B B B2 it o B DT R B ERE, AT
UK FH A Fig 3 T 0 0 s B PPA 3 24 v P REAFAE IR TC R AR T

ICH i A48 3 )50 36 AN, & Eiigy i 675 kit Q3D.
3. BERERRNZEMITME
3.1 DR TSRS 2512 R B T0 R AR R =22 M vP A4 SR

BEt 1 VE4HIT IR T AN TR AR I PDE RAE k. WRIERIEZE . BUF
WAt HURE . EPREbRHE GEH T 2500 A48 250 W HLA R at s
VPSR S A TF IR HEEE , AR 3R ) TT R AT VR A o PPAS I R
“ICH Q3C: AREEF RSN . LREFTRAER, BiE 7 HR. ESAIRA
Y IR1EH PDE. A TET R A, Mk 2 38 A2.1 F 5] H F&E R T2 5 1 PDE {4
OB E 1 88 2 75 88T

Bt 3 A8 T % 0 # PDE MR FE 2 PPl g . B THEEA
TR, TCEMEEK. B, SRET A4 2518421 PDE. MRAEXLE0R 5HAAH
i, #fiE H PDE.

FER 7€ PDE (B Z A VEVEE T TR B &I R, KRB MR I T

o TR AR AN

o APSRASI N A B R B RN 2 VR RO

o ARSI T

.« BRI,

o« FHIRE T

P8GR N R e — L n R R O &Y. K AR E R HEA
AR TEIE M RIE, T LA R FH X L bR R AT 22 A M VP A% A 2 PDE.

X SR 4R 82 6 ) e K R st 72 45 ORI € PDE. Sk FI BRI 3
P FAE NI A R A R, WIHE RS TC R I 22 PEvE Al v Ui W] L5 3

ST IR IRAE Y 2 A MRS AN PDE A8 FOHES, A FH T v 26 T
7t Canay 345D BT PSR AORIE 7 o A PTR A3 Bl , N 3& 121 PDE B
BERT DURSEE I (PRI R G0) REml, AT DA B 30y Bt o b 751 B 46 B Ak 24
/NET T RIFREE R, SKIfEMANEAR PDE (HIREGESHEAHEHD.

2



TEVE SR AN/ BB G5 2 AR IR 22 4 TR VAL 030 S = A/ B8O A 78 23 OIS L
A ARYE TR A= R A FE AR IE R B IR PDE 4 503 S A/ BN 45 253812 1)
PDE:
o DRAEDIRIHIE<1%: BRLAMEIERT 100;
o FRAEYIFIF EE>1% H<50%: B DL IEREF 105
o DRADIRIFE=50%H<90%: Bk DA IER T 2;
o DRAEDFIHE>90%: BUKIERTF 1.
FE TG AR A= 00 P 2 sl MR RN 2 BR B A5 0L, DA ik PDE {EFR
PARZIERE 5~ 100 SKit-5E N PDEM,
3.2 HAthgrzhgst
VA E IR VRS AR GA 25384210 PDE. A4h, s 5 $240L 7 B Jonis i
PR IRI LR A PDE. 4 B E HAh 45 253842 1) PDE {HRY, TR
AR T P TR S AT HE S . B VRS T sl (K BE € PDE fH. b4
Zji&4% 1) PDE fH IR IR QR
CABt % 3 Ik PDE (HAE AR BN AL, HESAF € 45 2% 4% 1) PDE {H. i@
ERLEEPPAG, SRS 845 1) PDE {5 & S 1E N B B
PPN LARE 45 2R A2 45 2R U 3R R R 5 22 7= AR SR A -
D00 GRF=AEJREEM, PSR &AL EXIEE PDE HIFTIEIE.
D00 FKEMLEFI27= A 5N RN HRHEREE PDE) AHICAEH 7]
/R
D00 @A RMIEM, WIEHFEAEEE PDE HITEIE.
il RE, XFHLE 44 2R AR I G 3R M AR R F B HEAT VRS, R 5 ESE PDE
(B 145 2R R 10 T 2 K A= 0 R P A7 LU A
D00 i 25, MFXTEEE PDE 5 N—AMEIER T Blln, 4¥%A f5HE
TEF R AR, I RIE— o 3R M DRI R FE A 50%, TiDLE 45 2 A2 (¥ A= ) F)
HER 10%, WK IERTH 5.
o WSHA 2 (¥ PDE i = T REE PDE {8, W75 223 Ri &8 .
3.3 TRARFAKFETEEE PDE ERBIE
FERFE RO T, JTCRAFKTF A BLe TREE PDE {H (W3R A2.1). XL



GUALFREAR T
o [EREE 2,
o JELAZS (n: 30 REKEHD;
o FERRGERDE (s fa R, R ERETFR TR,

DU $RAE 1745 FH 1 8 PR I R R 3R R 8 1= 7o 2R 45 IR B 7K1 J <A 121
AT LR H A 7 3T W AUE « AT 5 T-BE € PDE B A4DLE 7K 45 AR L 1A 15
BUHEATIRIE.

S 1 HECUIRZG R AFAE TR X PSR 3 e ER X &R nT A, LRI
AR PMFE (NOAEL) M 1.1 mgkg/ K, AFERET FI-FS %18 5. 100 5. 1
Ao KBS | B % K sk /7 201 55 PDE {H 40T :

PDE=1.1 mg/kg/dx50 kg/ (5x10x5x1x1) =220 pg/X

TR 7 F2 CBRAME=10) ATAZ AW RIE 7, — MUEES)Y (TR,
—AMREBIEE, BAMEWE 1 2 3.16 MEE N . ML s Kit, &4
U —IR (MUAEERD TK IR F AT 2 1.58, HAZA—IK (<5 A=)
FREE 1. A F2 AT, 0K X 8RS H— IR KPR

HEFF K F=1.1 mg/kg/dx50 kg/ (5x (1.6x3.16) x5x1x1) =440 pg/K

ATETNAH, FZEEEL % 400 pg/ K.

S 2. TK RPFFEE T AVE R B B - Eth e /. A
/AR ZKF (MRL) 0.02 mg/kg/ RAEF TTER Z 1 1 i PDE fH . R4 SCHRHRIE,
M3 IR 4 Ko Zoo R R IRZA M AR, %2558 3 JHSZ—IK (<54
D KPR — R PIF) 15, K BEE PDE A 1000 pg/ RAEIEW T :

HE#7 7K F=0.02 mg/kg/dx50 kg/ (1/3.16) =3.16 mg/K

NTETRNAH, FiZEEBLZ 3000 pg/K.

3.4 VEHH]

B H KRR AR 2 T35 R wT 4 A 45 H K50 & PDE {5 o iF
WEE o U0 B R R/ BN PR S B e H R 2 PRI 2GR FRER K A
ERE. 2 BRINET REVRD, WER 2 FHARI PDE EHE vk M.
4. TETAE

WRAETC R EENE (PDE) J HAEZ bt P LA P RE I, # AT S N e &R

4



N3 K. MM ReE R 2R R, BFF. ERA RN Ret, ZEH]
2 FERT AR S HAR T R AT I A 1Rl RE M, DGR IR R AR FIER
B3 A o Adig TN AR IR F BETC R R 12 RAR T JEARE (B <1 N5 57/100 AN
JET e R, 73283 B AER KUK PEAl 3R A TR Se B M i K O HLAE 245 it e A ]
BRI LR (WK S5.D. SRS KL F:
126 JoEM (As). 8 (Cd). 7K (Hg) A1 4% (Pb) 2 ANAKTFE, LN
Az e SR A P AR . R 25 B B e ROl R B R (s B
VISR o BT BT AR T, X DO T 3R BT T TG R AR TR IR LA R 4
DERARHN T BEFEAT PR PPy o AR IRURS V1% P 45 SR o I 6 W] R 75 A0 A MR ol 14
oy, TERELCIB LN ASME ST REAFE X 1 Kou R ATRN . AT E H o #
TR 1 RTTRAR, A SV 1 8 7 AT 4 i I LA R & PDE {H
IS A SE A
22K XRLRBEPINANRAZREMBAHNINEEER . R E11HIAE
2y RS AT REME, BE—2D 2R B 2A AT 2B TE 2K,
o 2A FKIuE HBLTEZ S AR AT e e, DRLHOGS BIT A T E T 3R A TR U
DA R 45 2 847 O 8 I 5 DT 75 BEEAT UG AT . 2A SRITT R A4 # (Co).
BOOND AL (VD

© 2B RITHEF RO H S HARYRIL AR Wl et IS, Bkt BAE 24
ARG, BRARLEJFURZY L iR B A 24 i 4 90 A 7= oA R NI
LR, ST T RS PEAE . 2B K0 R AR H (Ag). & (Aw.
B (). B (0s). 48 (P 41 (PO, B (Rh). 47 (Ru). fifi (Se) F
e (TD.

3 3K RO K MRS 25182 I E AR UK (5 PDE fH, % >500ug/ KD,
EAEMNFIE S 45 25 A2 B0 ARG PR A 75 5 08 . IRAEA R IniX Lo R, &0
15 CUIRES 253842 R AT AL T AN TR 25 18 o 7830 S AN 25 24 24 B X R VA o
JSENT A 75 AT RE S A X BT R AU AT VAL, BRAEIZZ AR R E I PDE {Hm T
500 pg/ K. HRITTERARE: B (Ba). £ (Cr). 4 (Cw). £ (L. #H (Mo).
B (Sb) % (Sn).

HAhooE: BT EAFHEACH/E X S % R, A 0K 51 PDE B



R, AR FENRY LT R. MRS PAEROFRLECER, Pl
NS T4 TR Wb de S5 R/ s v RS (e B8 5 805 Thiee
P SAIEEFEUFDhRES ) By i 258 (. YT R B i P AR R 2%
). TBHEEM o RERE: 2 (AD. W (B). 85 (Ca). Bk (Fe). # (KD
B (Mg). 4 (Mn). 1 (Na). £ (W) FlEE (Zn).
5. JLERZ A XU R4S Al
A LLR A TCH Q9 H BTk i) 5 it UG 21 SR N, SR TT R 24 il v 0 3% 2% T 11 42
R It o AR A 27 RO R JER UL EAT XU PPy o K oh 24 R AR 7 T2 [ B 5
F B AR (ICHQ8 A1 Q11). i, XTI eEAm, 255 K iE
) E SR 25 G R 4R 2 5 U ¥ PDE B PPN 25 5 R e s 2R B KT F TR I ol
RS VP A A5 S B HE AN IR T HR s NI AR, St 24 R0/ s R AR 7 e it
(RI15 SSFI/ELA T AT 3R AF IR SCHR A
R N LR 22 14 77 3T 3 AU VP Ak A2 ) vk o JRURS: VP A PRI B2 R T 20
5 ARG IELE o FFE T G DU AR I & B 0 A F IE 2 AR AR (5
AN L EA/EIER R, Blan: SrdEslEmR). tar DU A R E =R X
rE B (fE48 THRA/EA LT ). ICH Q8 M Q9 HifréH 1 K 1T
MBI TR, AT EN A A,
5.1 &
BT AR FEM AL EHE, KBTS T4 A=A P 5.
il 5 245 it L R A P 0 3R 2R R U
B3 ff S TR £ 4% SR T I 5 BE S PDE A LA, KP4k 24 it o A7
TERIHFE TCR A o
SRS RS VAL o 1 OB S I R 42 ) 2 15 70 40 B 2 75 7
BG4 )R RS 24 il T IR T 3R AR
REEOT, TN FRXESE, KEIEARg RSN, FFR P
JiiE, WIRIBE TR A B AL PDE {8
5.2 JLERIRHIETERIE
FEL) L, TTRAR RIS RIE 2, A
FEJFORMZ | HRFERH AN 24 fh A 2 A 7 R R e s CIEAR D 15k

6



B o JURLZG 0 PXURG PRty BV AT RERL & AL 24 h TR I JC R A B

o ARE RSB G A B PR REZ S K SRR AT REAAAE B TC R A

o AR AT RE I B JEUREZG AT/ B I TC R A

o AAE ARG REIR A SR AN 7R o B TR A

LR T2 A AR B A ALy 1 SE B R P £
ISRV, 70 3R 2% 5T AT DA AR 5 B2 & (0 1 A 51 N 21245 b o RS PPl i R o
TR AT AR RS ) T AE TTHRAS 7575 18, A E T8 3R AR U 24 i (1 BB AR iR
L.

EFIRE SRt

\ HmH
2 2 TLERT R

' I
! I
;.J-( dk 3

T ik

* O TEPM . A s WA NIEAIS R AP R EAE (GMP) AT DRt R
ARG FRIRUSE o

o AR AR R P A A K BT S K, A K B S P KA 5 24 bR (n: BRI 24
Jio HARZ S, REZ M), W ARSI A TTER A5 XK.

5.3 WAETLR 2B AR

HA B IR SN R FETT R AR - WA BRI 2
5.1 Ao ER, WRAE R AL 7 LI . IR O AR,
PRI 5 T RAEFH 5 -

A REAAAE T R R ZGRI/ER R P KB E TR R REARA RN, ALk
JUF 2Rt R] B IR S R 2GRN/ B R R . X G B S N B2 R T
BE T S JRURS: VF-Ai 1 S B

X FUIRGE 25845, KBS VPG RL DAl 2 i bR A R BEAEAE 1 AT 2A KT R M
Ji o XFVES R NGA 23R A%, KU VPAl S VPl 5 AT REAEAER 5.1 FRid) 1 2K,

7



2A M 3 RITRAN.

HAFREFIARKEBETTRRR : HORIE TR A5 ) oTmi A PR, AR5 24
A7 BT F A 7 B E 7575 PRI TR AR TR AR SR . L Z AR R H | B ik %
WA AIE LS GMP #Hi #RE LRIESR B AR 715 %% R 70 3% 2% IR DTBRERAK o ARE XS
5520 ALy B 00 2B P WA LA LR R, X SRV IR RR S T B AR BUHEAT PRl
SRR TG 2R A% 5 10 AR At wT L F T A6 AR A 77 T 2 A 2 i

HE, VA AT A TR AR BOT R B JT R R B, — N AR R 2
{1 8 Ao R L ) e B B o R | 70 A6 7 1% R JT 3R AR T R DU RR T 2
KT JERIZ MR BN DTk . SR, ARIEXT T2 M B Ag, AR R
THOL, HIE NI AR RS PP A o 2% R8I 700 A 7 o SIN JT 3R 2% 5t B AT e (A
BT D

AERGEHE U I TORIR MR E 250 5 a3 R G0 (W5 EAH
TERI AR EE, RN ARG TN MBI TT R R G5 RGH MWL 5
BERIORE R A S IO RIS, ToFE AT BN R Al . TR sk A\ [
AR BT B /IS BRI 0 75 75 RURS: VP il o e — 20 2% FE o YR AR > ] 4 11 1) 72
AROAN TR RN RGE IR M TRt m, AT RS 1 EIR )i
ITHRFL (PR KA SR SEHRIE IS ). I8 78 H1 77 0.2 R Goit 50 Hhoxf L Sk
¥ 70 3 2% ST AT Al

RGO T A A A 55D B EAR T

SRR/ K

BT ORI

pH;

W (AEES =R 6 LA T2 510D
G LEIE AR

A an/ A R

23 KA

(@ Sun iy

AT KA

A7 SRR .



5.4 REPFAERIEREITTR
NERAAE N PP IS B A TC R A o LIS I 24 P T ORI IN T

R 5.1, REPPEPEER TR

JLE 3R FERN (TERARB) EHEEHN

AR VES SN
B Cd 1 = = = =
£t Pb 1 = = = =
filt As 1 = = = =
7% Hg 1 = = & &
& Co 2A & & = =
BV 2A & & = =
B ONi 2A & & = =
¥ Tl 2B & o 4 3
4 Au 2B & o 4 3
#E Pd 2B & o 4 o
B Ir 2B & o o 4
H Os 2B & 4 4 4
£¢ Rh 2B & o o 4
£/ Ru 2B & 4 4 4
fifi Se 2B & o o 4
H Ag 2B & o o o
£ Pt 2B = o = o
L 3 & i R 7
B Sb 3 & i R 7
1 Ba 3 & e e &
B Mo 3 & = o &
i Cu 3 & i 2 v
% Sn 3 & e e &
% Cr 3 & o o &

5.5 A

MRAEIEAE TR RIS R, AL DL T PRI AT RESE R -

1) MRS PP I RE AR R AR AT AR R e 3 A 0o 0 3% KU PR A 45 R AT SC
SRR EISYIE (/P

2) W DAl AR R — A AR R TT R AR X Tz R A R
MR TC R 2 0, RS VPG 8 75 25 R e R A BORIR Z AT, FFC Al £ AL
R R .

JEURHE L SRL R RGN e NI SR PSS T AE T R AR R4S 2

9



A BT EE BB PEA o SIRFIZ XU PP 14 B8 R VR A FR AN R T
o SRR AR,
o ATFRFIISCHR
o ARALL T2 BB S
I U S RAE/
o HIFIL S Bk
o HIFIHIAT SR .
A 245 it PP A 2% B K ST 1 R 36 35 A XU DAy 3 DA% o X SR R AL 4
HAPR T
o FEJG SR T2 R G B 0 3R AR A R
o TERMRKERE I TAARRMERTEICNEED,
o SXoF TR TE KU I 70 3R A VAR R S R 10 S e AL
Pl EEND S
5.6 KAl s 5
JRURS: Vi Py ek &5 02 B 0o 5 5 A DG 240 BRAHL 2 R T s, R4 6 24 i B
& LIRS SRS, LRI 7E 24 rP AR AT RE LS B I TC R 2R
Sl 2 o R R S ST ) 76 R AR UK P AR XS T H PDE fHI R E . ¥
Zj k€ PDE 1HIK) 30%;5E SOAFEHIBAE, 9 SE 7o 3 4% T /K~ i 3 1R e i e
Febm o Pl A vT FH T 007 75 T A i
WSR2 5 BT SRR ST ER R UK AR 244K T PDE 1 30%, REZEHITEA
SPEEEHEAT 1 2 B VP AL IFIE B CO0 TR A BT 1R 1, A TR A
Al
10 SR RS PPl TEVEAIE B BN 0 3R R R KT AR 2 T AR, 3t 75 B v 4
7 E DARAIEZ e R A FUK P AN PDE A (S 00L56 6 ).
FEAT 24 Pt BRI, 2% R T 3R 2% PR AR S o A8 R SR USR] RE
F:
o« ST SR
o FFE RV TCR A UK R
o N IT R AR KT AR ST

10



AT AR BORHN, fESZ HAEM AR OL R, nlIEE R O 3 AR
Rl 6 HEACE A AR A 20 73 824 dh IR B SRS S e 3 A KT AR 24
e B WA RVER Ay (A BRIEERL, A3 2 ) BRI 7 A
CNIDE/E

AR 2 R0 MR P AT B A5 D, B4 BLERK . Ui vf
%5 BN BEAT B4 . S NI TCER A 0T« RV B B R 1) VR A S AT
i
5.7 AW & KRR S B8

XY, R BOTER A FUA R 5| A 2 AR YLK B RS AR . X
TERRA: a) AW A Tl AR e R AR A B0aGR . b) 4R s
TR R ERTR I PN R ETC R, R u s L& AR HAEE B A B R A mT
WRFERREAGER: o MTEYH A SRR AL, Pl il
Ty EAUENT BGHIE-12 8 (UF/DF) #RBAT R 4 L5 5%/ 1800 PR ol 5 A 7 B & %
fil SN TC R A BB BR 25 0] BT IIBE ST o AL, 38 AR B LA dh Bk
TR AR BOEAT R IR A o 2P e JRURE 24 54T B A H (s PLAR- 25404
WD) W, f BN B IO AR A R A ) 5 AT VR A

SR, XA i B0 )75 2% REAE 24 it 2B 7 i R v 0 3R 2% T R TR AR R

Chn: iRl AHABIR I RS . 75 Pk X e 70 3R 2% SRR 7 Y ik
NTGE R OB H IS AR PSP T2 RGN, WifE e S P R R 25
TEER IR FE VPG P N5 RS R RS DR 3 R P RS . D25 R
MEASEIR R (i o AL 7 1 32 4% DX AU K R T (10 5y i G AR A 25 24
6. JTTEA RS

T ER 2% O A A 24 ot SRS A SRS ) — 7 00 . H DARA DR T 3o i A i
PDE {8 . 24703 2% JU/K T B 42 i BRI S 75 SR BRI M 6t Bt SR A DR T 22 2% 5K
FANEIE PDE fH. S A REUSEAE 1077 5 B EAR T

VR AP L2008, EIdRr e BUARRS € I 24k 20 Bkt Jo 3 % i PR AR 2 4
HBEZ T
St L 2R B T, S ARG 2 i P 0 AR AR A R R 1 %

11



BB LA T
FESTRRIERIRL (s A Reh A RIARAERR
AT JEURL 2 R B o PR

S S ) 9 PR A 7 PR

ERAEI B RS

RS ICH Q6A 1 J5 I X 70 28 A% Bk AT 5 Sl

I TR R R it 1A O To 2 A A i S B AR EA IR T RS TP s 4G
ERHIE TR ED,  LABRE 7T 2 4 5 BR A AR A
7. PDE ES5KERE R #

A PDE EARGERE H R 45 2571 B 1 24 i b AN T 3R B0 iRk H SRV
&, Ul pg/RER. BT PDE MOUM TR A2 IS RER, Fitk PDE
OB, fE N —MIE e A e Rm R S 'R THRE NS A&
FIH T — e 24 i B AH 3 Th e FR R B I AT RS2 IR FE I U7, DA R 24 i T
FILFAHEIL PDE (5. R BP0 S VIR B W 525 S AL PDE {8, BB
AR TV B AR B BRI 75 T 25 Wi IR N B s e . R

YRR FE PR £ m] F T
1 R —Fh RURS: PEAR 16 C B, F T B e sl iy sl Fl i) oo & A K S
PDE 1{H;

SRS P, A B L B, AR 2y AN PDE fH;
FETF R 038 2% ot A R 42 A I S SR H s
EH R BORE R U AT SR T 3R A B R R 15
IEGNER 5.2 TR, 2 F TR A 2 RORIR . S NIRRT TVERT
FETF SRRy Cst A ERZS) BIRCRSCVRRE 2R, 525 i8R H Ak R 4
AR ITT R I . QERAE WS PP IS RE T, O AR RGN A P R X 2
At R TT B IR KT B 80, MR e . BERRGMA T R& A, £
THEU RV ERLZG M Fe VIR 2 AT, /2% RE LUt T BRI PDE {2+
FHERIZ LA IR o
TE 1. BHBANER 10g K255 &4H 0 7o 2451 B8 A SRR EERR
-
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BT RIS R RAE BT Jo R A L RV AR A, DU 3R i — PRI AL 1) 7 ik
TitH.
BETT AR B H RN T4 T 10, HLAE RS PRAG T R B 70 R A%
(AbReR) FETAMIAEHS . EHTERAR 1, DR HEAE
N 10g T2 f thRERR ALy (1 F bR 70 3038 SO VFIR L o« 0735 AT LURA 52 B Al 4L 7y
AR B bR o0 ER I B S8 BRI, B ng/g oo PSR 2 BUR A2.2 ffit 7K
L SCVFIR AR

N __ PDE (pg/day)
R C(ug/g) T g HAE (g/day) o

A SRAE RS VA PR H (8 BT E bR TG 3R LE BT 24 2 h BB SR v
(IR EE, U X L4 5y #8 T AZE 24 o DUE R LB A o B 4 1R Ad2 J&
T AR TR R GRS, 2 R A2.2 I SRVEIREEAEH, )
7% 2a, Jii% 2b B 3.

Tk 2a: R BHBABNE RH AL TRRARER S FRERE.

BT 2 HERABA BTN 10 g BLAN, MO7ES 757 1 8. [FAAR
FS2 bR B K H AN BRI AR T R I SOV .

MR SR HN &, B 7732 n] A e S M 28 23 A B b oo 310 2] 5 38 o
KKEE, Dlpg/g Ron. Mk 4 19% A43 JBR T — DR ERRS.

A0 SRAE RS PPAl7 F AR H ) BT B AR T B AE BT 24 il 2E 4 T S8 SRR H T
2a [MIREE, MIFTA X Le2H 73 # m] LLLE 24 b DT R E A A

T 2b: BB HBABRKARFEHS; TRRRAFIRERE:

W7 VE LR v N WSO 1 24 44 P T BB AR AE IR RE 58 G 3R AR R I ATAME
Bo BB N AT LMRIE o R AEH S T I 2 A 0B RVPIREE (e JER AT SE e R
TRy HATBRIR D o X FLEZ AL R rl BeAFE e, AR 2, HE
2853110 o e LA bR Rl A 1 BRI 2E 23 v T 38 A4 R ) SR VRIR B, SR 5 T 24
T AL A AT IR, SRS 2 b OB AR R A K T i BR AR IR A
8- S A AR QB AT S B A RE, 25 P T R AR BN AT A I 2R A2
Fr 45 K PDE fH. R Al O 2 8 e TN RE E o A 2 Sl Re e 2143 10
R, MRS M ZoRmEZH s P E RS R, NERTFEN T RER L
i Lo PR R R VRIR BE v T 0710 1 B9k 2a HOPREE, {H 75 B 7E 24 oAtk
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oy PRI SRVFIRBE AT # M . A3 2 A R FOR A JC R ARG FI 24 S 4 4y
PR R PRI, PAORIIERT & PDE 1H.
PDE(pg/day) = YN_, Cy - My 2

k=24 i N F e 73 vh % 20 7 464

Cx=k AT E R RVFIRE (ug/g)

Mi=Zi i K HEBAEF k A0 10E (2

Bif 5% 4 B3R A4.4-A45 o T — AR e T5 72 17 ] o

T 3 &= mat:

I 5E B 24 245t TR AR TUER B L o A 2 30 1 AN 24 it i) sl oK H R R B
TER AR SCVFIREE . Bt 4 3R A4.6 JEZR T — N5 71
8. FASHMEMEE

R NTEREINZES A, OIGFEARAM. BT EENS, F/EE GV
SFEE . MHIFECR ARSI DA, SR T L 28 S R S I
FEVEAS ST PDE {H.

LT IO R A I E AT RS PPA I, FH 24 b S 8 3R AR KPR PPl 2 A
4 PDE. HIIE AANDIRBIEAE R (A2, UFrRAc RS 3 %1t
Hfs 8 B B s e SE AR A I, AT X e R I BEAR B s /K i &
A

T A S TR A UK AT RS VPG I BT A b F R 0 3% 0 it
MEAFAELE 7 PRI AR DG B o (2, IS B REE 4 FH RAUE B L 24 W R e R Ak
Joi & B HA B KT S B A
9. FHAEE

J87 2R FH & 24 B A5 T H B B DT VR R I ST R A% T o BRAESI A W, T7VE RS
AE AR TEAG R ) HY ) 5 B2 ] ) 70 3R 2R UR A 2 e P o RTR A 24 i 7 VA B A
T BTV E TR AR UK
10. £ EHIETE

ICH Q10 1 Jrid i o7 & A 5 R0 8 B HR 51 5 78 5l 76 4= i & ST A0 4 B B S
sk 3 TR R0 RS, B 745 DN ASE 245 it RE A2 i S ST R 8 et o 24 oA T
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SRR IVE BRI AT 46 I 515 T 25 L 2E dw LA 25 b 0T

MOT R SRAFRIIARN, G5 & Rk A2 7 B 22 36 At vl Rt — 23R T T
MR TZMERE . XMIRTT BEUE G SR Ju IR IR . AR 3 R A AT
SR I NEATRE TU R A R B A BR o BEE T AR, AT
ARG 1 Bedie et P ik

R 2R 245 it B 1R TR 24 i TR T R AR T N R AT TR AE RO, N T REAT XU
Pl BFEREE TR AR H T . XA AR EAR T SRR Hk
BENRT S JEA R T2 Bk R ARGEBUENARTE . AR T EZAT & WA
EEHMAE (JCHQI0), WA/ E, AN X & 2K .
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wCER

ACGIH:

2 EBUF Tk AR S

ATSDR:

H B B e Ak

CEC:

BRAART 22

CFR:

BCFRVEI gAY (R D

BEEH

— AR VP S SRS YRR RS E (ICH Q10),

CICAD:

i B Bl 22 vR Y SO (WHOD

BERY:

AL A 1 ST, T DA N ARG 24 i o LA ) S A 2 A A A — e 2H A
Ja#F BAEAZ MRS IRY . B RGE R T AHE MRS (ICH Q1A

1 SR -

—EATHRIPEER], JE TN B B A T BB AR, B DA OR T2t RE AT
2y . NS 5 JERL 2 NG R R A . WO N R R SR IR
il 27 T R AR SAE 58TV DA R S M A A R A O S B @ 1% (ICH
Q10).

5] BB«

TG AR PPl R PR, FH DAORE A2 15 7 A A R 32 di R A DR 24 b o
FHE AT PDE 8. 28R 248 P25 22 14 € Jo 3 4% i 1) PDE {1 30%.

Hf&:

BHEFRAHNZA MR,

EFSA:

DRI it 22 4 Je

EHC:
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INEE{e FERRUE (TPCS. WHO)

EU SCOEL:

BRI HR Y 2 5 PR RE B2 2 A 2

EU SEG:

R B AR o A

HWZ.

e & A A RL R BAE ) 25 R E IS PR R 2 0, S HE A 4
(I TE BB AUE R P05 o

IARC:

5] i hiE 4t 7 BT

MR\ B KRG -

ESRGET lugL OKF) B lpgm® (B0 FRA, fitmT25 8ER
B ) b PR o RN B IS, T I e T SR B AR =2x 10/ (pg/L), [
SREREURH 1 THEH ug EACEVIBRHEAK, BirkaE 100 75K 2 H1L
IR (ffiTh EFRD . (US EPA)

IPCS:

[ Bt 27 il 22 4 iRl

IUPAC:

[ prafioft 5 8 AL 7 B 2

IRIS:

e RERI R g, K ERE R

LOAEL:

AP WA R SR e 7R SE el 26 A, i S0 oWl 58 A B T 3 30
HEs AW IRINES. ife. Bk RE. S5 RAETTX A FIESE GFD [Ff
[Fl B A DA AN RS Aot (iRl IR BEEIR: . (TUPAC)

LoQ:

SE B PR — Bl oM T VR I E B SRR b b BRI ) B DL I 24 kG % T A 1
FEE SR M R AR . 8 R 2 —Fon e IS B B UE B TS 40,
T 2% R BB R D B E .« (TICH Q2)

LOEL:
17



IR W S B B e AR T R T, A N B EAR A A 2 R
RO Bl ™ LR R X8 25 1 I P e (I e B

HERE T

B SGA L PRI B I — AN A, T AR E B 5 AR A AL
PEREL. (ICH Q3C) (WLAHFRARLE: Z4al1)

MRL:

/NS ZKCT: AT REAN 277 A W] 5 XU R N A ik ] 2 5 S e 0 o 1) A S4B

(ATSDR)
NAS:

EEREEITMECSED

NOAEL:

RIWA RN R € R fe 0T, S B KB A 2 2 H

PRAEVIMARIE S . ThRE
KE BRI .
NOEL:

AR KE . B R A TN RIAS RN ) 5

RSB s A8 N BREN PR LR ILAT AT 2 0 2 R P A 3R B ™™ P P 2

IR B = B

NTP:

B

[H s B A AL (SEED

OEHHA:

AR FN o= OnAlAEEIM, SKED

OELV:
Bl 72 PR AE
OSHA:
W22 4 5 R
PEL:

FOVF R FE PR
PDE:

GIEPEE s

PR (EED

il T TR AR R R A2 R RN &



72 it 21 R 3

ME TR A 3 i AR T B dh A R B B B B (ICH Q9)

&

PRl RGO L2 HAERAER L ZORIAEE (S0 ICH Q6A F5altt
Xt JEURFZG AT 0 5 F ) E 0. (ICH Q9)

B R

XT 7 i A A v 24 O B AT VA L AL Vs el R g R
(ICH Q9)

REER:

ST B SRS RN R B = H AR T A AT LR &R R . (ICH Q10D

Pt -

iR AEMEMEEREFEE . (ISO/IEC Guide 51+ ICH Q9)

R 4252 -

FeZ A P E « (ISO Guide 73)

PR 534«

5 SRR ARG KU B4 . (ICH Q9)

PRSP «

— AN RGNS BHLULRE, DASCHRE U 2 I b RUR: D5k o LR £ 5 119
PRI & HE V)5 2 B A1 < B 70 AXURS: PR . (TCH Q9)

MBS 2]«

ST RS R R AT 3. (ISO Guide 73)

PR R5 :

228 A 1] R B 1) R I 2R Gt R A5 BRI BN FE M fa R (a0,
(ICH Q9)

PR

G P A PR SR R AT IR P PP A 4] 7038 R[]
(ICH Q9)

Koo o

TEAEE M8 T Fln i 2 58 A 2 DL B br R AEA R RiP.
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REHETEAY:

P O TR AN RE A 2 A S R A B e R DA S B 25 5 R SR K
R T7 o ZAREEE OFEARTR FE D 5 RS TEA [F) SCE P,

ZERTF:

RS PPAY 2 R T4 NOAEL A 2 8 A, Bl an i ue r |k 2 EE T
BR, MBI —FEE (i) BT, RS — DAy 22 4 8ok WU H) 2
FIE il — DTz ) DA R EH 2 & (SR EEN NOAEL 82
MR BR DLz 2 i EA D . 2T RBER TR ERON MR HIRIPA
RERISRBIANAA, DA IR A5 B E .. S MR AR PR T,
AN E 1P

FEE

—MEERTIE R RS RIEE . (ICH Q)

TLV:

BIE PR MR : 28 TN RERER B i T G A RN 2 S IR (R, 2L
(1), 2GR Z A BIE D . {8 I ACGIH L (HAREHATIED, 2
DAREH TAE 7 5% 8 /N, AR TAE 40 /NEHHS R RDIBGR B (TWAD, H5K
WA K. (JUPAC)

TWA:

I INACF M I ACGIH 7€ 3, PAH ISR H AR 8 /N AI4E A TAE 40
NI TSI TR I 9 . (TUPAC)

URF:

FAA IR [ 7

US DoL:

F [H 55 TH#B

US EPA:

EJESEZNT RS Ak

WHO:

LIRS o Eal
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technology. US Geological Survey 2005;Fact Sheet 087-02.
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iR 1. BIRBRENSGE

T REHOTHE, AT 5N A 70 A5 ] 52 B 88 /KT = AR 12 24 it P ik
5T i 8 IR PE (¥ 7 VAR B R 27 22 A1 RI) (TPCSD A g A 4 27 it () N\ A fie
JRU BT SR FH (4 77 V52005 PDE B SR 1) o X 28 75 70 15 56 [E R 5% {47 (US EPA)
BENKER RS REERZME R (USFDA) BURIHABY LA E H 777241
fblo 723X B 75 900 AT M3k AE B 47 s B A PDE {E M HoK. 4R MRL #iE
PDE fEif, BT iH%E TSN MRL 1, FEFHIMNIHEER T 5T
HoE R A 1:100000 RS KT BT R 230 5 PDE; X SE7EPHSE 3 1945
WHSER#ER. —SI &K PDE A MHE M TR RERE . s
T LK R IR 2R G )RR R I

JH B3 AH SR SR 5 HR AR DL SR B/ R AN R R VB (NOJAJEL) BRI
AL SR TR A AT WA R N F) & (LO[AJEL) #E5E PDE, 1R Fik:

PDE=NO(A)EL x4 5 1 #/[F1 x F2xF3xF4xF5] (A.1.1)

PDE {H it % fLi% NO[A]JEL. @R #%H NO[A]JEL, 1A H LO[A]JEL it#. K
T 5 NEEENEE, SIS, SRR AN e BRI 2 g
R IE R B AR A ]

B 740 T FTR

Fl= AN[AIFhE (B S HE R B R

Fl=1 ARHdk

F1=5 HRRAMEZR A

F1=12 HH/NRAMEZ A

F1=2  HRAMEZR A

F1=2.5 HARIMER AL

F1=3 HRAMEZ A

F1=10 hHAmzhPoMEZE N K

F1 % B AP AR E LR IR . R (S it E AR anF:

S=kM®67 (4.1.2)

Horp M=fKH#H, ¥ k BUE 10. T2 A 12 FREED TR ALLIUR.

F2=10, N[N ] 22 5 1 8 1
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FTE TG AR F2 BUE N 10, A S E U B4 —BUEN 10.

F3=40 1A 5 85 S 10T AU I R B R 1

F3=1 HTHReERE/D— P A7 M (WK B R 14 A RAVES 7 45)
ORI

F3=1 T 280 s B % UM A 58 7

F3=2 HTWEA2E 6 ™ HMBHTT, BRAEMUG3E 3.5 MR

F3=5 F-Tmith2 3 AN HRUREST, BRARMG 26 2 SRR 7

F3=10 FH T RS0 [ B 7L

FERTA RSB, SR 7T A KA NI TR s 2 18, SR KR, s
Xt 9 AN H B0k A 7T R E N 2.

FA=/" 3 AR 1, ARBL R R BUREEVE . ATV B 1 .
AR A, BT BUE AT

FA=1 HT5EHARMER IR ) LEEVE

F4=5 H T S5EHARMETG R MR ) LBV

F4=5 FT 5B G 10 B /8 H

F4=10 T 5 BHAEE JC ok 1) S 1 )

F5=NOEL {8 A 2 37 I} 1) 1 4 K] -

F5=1 /¥ NOEL fH

F5=1-5 {{k## NOAEL {8

F5=5-10 #K#& LOEL 18

F5=10 ¥ &k WA R B7HE (LOAEL)

YA X4 NOAEL A NOEL, HEMEAZH T e PDE Frikfl&E ~
F AN KNI, 2800 K NOAEL #i % I i 4% PDE 14, F5%T 1.

1 € FAT M I AR EE Ry 50kg HEAT A L. 58 H T SR S 0 btk 4
H 60 kg B 70 kg AHEL, XA BARM A E SR AN 2 R X T2
REALT 50 kg W2, 7EHIE PDE IR I 24 RENE I LR FE, W)
PAPRAIEIRX £6 5 22 5d H o ) LR R B e RS, B X SR B O HHE B '€ PDE. [H L,
PDE {Hi& T ) LRI A B

Tvermoes &k &5 1) — ARG FE A A ARy A 20 AL R S8 2140
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M ZRE ) NOAEL {54 1 mg/ K. fEX WU 5T H1 4L PDE {H/THE W T
PDE=1 mg/x/ (1x10x2x1x1) =0.05 mg/K=50 ng/k

Al
ST AT
F2=10 3T AN A 4% 57

Fl=1

F3=2 3T 90 KRB I Hr St ]
F4=1 T ARHB™EIHM N
F5=1 3T NOAEL it
R AL P HHEFTAREE
PN RENGE 425¢g ZIN RN 25 B 43 L/K
PMEER AR E 330 g Gy 25 1440 L/~
/NERAR 28¢g JIAK BRI 2R 430 L/K
PREE/N AR E 30g PN TS 28,800 L/K
JIAC B 500 g KPR 75 B 9,000 L/K
Ly (3UNGEY 2.5kg o 25 1,150 /&
.
sl ifﬁ‘“ e tke KRR S mLF
—J A
A% KA E 11.5kg KERIKIEFER 30 mL/K
K RIS & 290 L/K KR EBEYHEE 30 gk
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Values for Health-based Exposure Limits, Environmental Health Criteria 170.
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1994.

3. US FDA, Guidance for Industry and Other Stakeholders: Toxicological
Principles for the Safety Assessment of Food Ingredients (Redbook 2000), available at
http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatorylnform
ation/Ingr edientsAdditivesGR ASPackaging/ucm2006826.htm.

4. Tvermoes BE, Unice KM, Paustenbach DJ, Finley BL, Otani JM, Galbraith DA.
Effects and blood concentrations of cobalt after ingestion of 1 mg/d by human

volunteers for 90 d. Am J Clin Nutr 2014;99:632-46.
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Misk 2: JTEZFRAYBEE PDE &
RA2l TEEFNESHAUREER!

. e F i PDE 5 PDE A PDE
pg/R pg/R pg/R
B Cd 1 5 2 3
£t Pb 1 5 5 5
fifl As 1 15 15 2
7k Hg 1 30 1
£ Co 2A 50 3
v 2A 100 10 1
B ONi 2A 200 20 6
£ TI 2B 8 8 8
4 Au 2B 300 300 3
£ Pd 2B 100 10 1
B Ir 2B 100 10 1
# Os 2B 100 10 1
# Rh 2B 100 10 1
£/ Ru 2B 100 10 1
fifi Se 2B 150 80 130
R Ag 2B 150 15 7
£ Pt 2B 100 10 1
#Li 3 550 250 25
& Sb 3 1200 90 20
4l Ba 3 1400 700 300
£ Mo 3 3000 1500 10
8l Cu 3 3000 300 30
¥ Sn 3 6000 600 60
5 Cr 3 11000 1100 3

VAR PDE {H (ug/day) 2 LA 3 2l i i) 2 e $s R ab A ST, JFaE TR
Zj. FWH M PDE HARMATEL . N THETNM, AKF 1 PDE HBAE 1 802 (AR
Heyo /F 10 1€ PDE ELOREE 1 AR IFAtiL 4. KT 10 1 PDE HIE X B LA E 1 5L
2 AR ARPHE L ENE R HAR 45 253842 10 PDE {HH#ES .

2 IE LA 4 5

R A2.2 1 HITRBAK RFIRE
AL BEACR TR AR AL G R AR SRR 2 AN GRL R SR VIR, D
ng/g Fono XEEYR IR EEE Tk #0770 1 VRl B IR E AL 10 g 25
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Mo smahi. ARFTHHTHETR AL

=%k Jy3k AR VERTIREE RNV BE
ra/g ra/g nglg
i Cd 1 0.5 0.2 0.3
& Pb 1 0.5 0.5 0.5
fifl As 1 1.5 1.5 0.2
7Kk Hg 1 3 0.3 0.1
£ Co 2A 0.5 0.3
PV 2A 10 1 0.1
NI 2A 20 2 0.6
B TI 2B 0.8 0.8 0.8
% Au 2B 30 30 0.3
£ Pd 2B 10 1 0.1
B Ir 2B 10 1 0.1
# Os 2B 10 1 0.1
# Rh 2B 10 1 0.1
£/ Ru 2B 10 1 0.1
fifi Se 2B 15 8 13
R Ag 2B 15 1.5 0.7
£ Pt 2B 10 1 0.1
#Li 3 55 25 2.5
& Sb 3 120 9 2
#l Ba 3 140 70 30
£ Mo 3 300 150 1
i Cu 3 300 30 3
¥ Sn 3 600 60 6
5 Cr 3 1100 110 0.3
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B3R 3: ERLENREMITE

B
BHPDEME S S
B (Sh)
myil EST 1PN
PDE (ug/ k) 1200 94 22
Pl

B (Sb) R—FRAFEMRACSEICER, HNHT &AM IR, ik
e P e D E TR, K3 IS MIANESAETE. SJBA/b & =M
WE P i - ) S AE R R N EEVERI SR DT A7 LB, il A R B A

(APT) AIHCAZG SRR . =S B mT ARG (e T sl et
MEHRA 28 — R £ —FERR[PET]MIAE ) . HEl CAnEh NAE R AUE 70k HA R
RFTheeM . B =% BRI EZ, (2 APT ATk,

BHEREWRE

TWRBAIERIPUR 9 (S9), APT XybI T REWLERAME, RE Sb

(3+) AT RE S AR T, (FEAE TR 0 s A B & 45 R 2. A A
AL DL 46 00 D IR 42 B0 EW . CUIRER S, AR ASh i B i 2 £
MRS, I SECE. IRV AK: . B ORI ER . 7R RO K A # P
FOH, SIS R B AN AN RS L fo RS 1 2 e KRN i 7112 (1 B T 5
FNFZNDIIFR RGA RS, GOFESUETE. 7E Newton 55 NPT () — 50K
NIEREGEIT I F, KRR T =88 124N H, BT A8 12 ~A
WG, RIS IR IR R AR A 2, VEFHEWT SbaOs AR BUmIE, JHEH 2 8UE
PERHPER AT S, R AT RE A2 BT AN PETORL I 3 5 3
H k&K PDE

L/ BRI R PR 0 11 IR 2 B PR B AR (678 [ KB 32k ib (NTP) gk
177 —TUN 14 RIS T RBAVNRS APT IAH/KIIRRSE, KIMLERE APT
FEAHX TEBEHIP) . Lynch 45 A XS Poon %5 NI EEEAT 1 P-4, AWIKH 0.5 2
500 ppm APT 7KK 90 R 7L, DA SR il & T PR s ik g &
/D HERT NOAEL {Ey 50 ppml*. %45 R 5 21 Schroeder 58 NV iE — 2.

Rlt, 2T &K NOAEL fE4 50 ppm (FH24F 6.0 mg Sb/kg/ KD 115 M ARIEE K
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PDE 1.
PLFEE R T (F1-F5 2 W3 1 1HE D AR& 20 PDE HWTF -
PDE=6000 pg/kg/dx50 kg/ (5x10x5x1x1) =1200 pg/K
SR PDE {H
FEAERIVE R CFFRESE . A PRIRFEAN AR ) 2 K SR I%E SR I i 4 24 )5 e
& . Rk, JET A NOAEL 18 3.0 mg APT/kg/ K (#H24F 1.1 mg Sb/kg/
K HEESHATE M PDE (5. iZEM 90 KK RAF 7RG GET XMtk KR LA
6 mg/kg IEIEIEST APT BTl s B A B B2 Bl 27 &R ARS8 3] 4 5 2L
J¥ o
PAVRBE R (F1-F5 203 1) &R 3 RIELLSGZ (K8 3/7) tHEE
%1842 1) PDE {H40 R -
PDE=1100 pg/kg/dx3/7x50 kg/ (5x10x5x1x1) =94 ng/K
A &4EH PDE {5
AT T R BRI FIR AR N 5T, E X LR 5 r 0 5 21 %o it 350 1
SN — B o SR — U 13 A =50 B AR R B /KP4 5l 025 1,08,
4.92 F 23.46 mg/m’ KRR A 7T I EHED), DL NOAEL {f4 1.08 mg/m’ i &
N84 1] PDE (~83%Sb) o TE i 75 /KT T AT W 5% 31 4 6] FIAE % fil 5 13
ERIBE I, F#FEAKT N 0.06. 0.51 1 4.5 mg/m? F74:—EE {RBUE MR 70 R 22
B 5 o AZIUE T AR S BN B . P9I 7 2 A 0L 6 3] L R BRI R AL 2 1
AR B o
LR T (F1-F5 2 W3 1D THERNIE 2 1) PDE HWT T -

_0.9 mg/m® X 6 /NE/R X 5 K/JE _0.16 mg/m’
24 /NBF/ R X T K/ 1000 L/m’

=0.00016 mg/L

0. 00016 mg/L X 290 L/
0.425 Nk E

PDE=0.11 mg/kg/dx50 kg/ (5x10x5x1x1) =0.022 mg/d=22 pg/X

H 7 &=

=0.11 mg/kg/ X

e BTN

1. ATSDR. Toxicological profile for antimony and compounds. Agency for Toxic
Substances and Disease Registry, Public Health Service, US Department of Health and

Human Services, Atlanta, GA. 1992.
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2. WHO. Antimony in drinking-water. Background document for development of
WHO guidelines for drinking-water quality. World Health Organization, Geneva. 2003.
WHO/SDE/WSH/03.04/74.

3. NTP. Technical report on toxicity studies of antimony potassium tartrate in
F344/N rats and B6C3F; mice (drinking water and intraperitoneal injection studies).
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Bk CERUUE . HERAR) B E (n: &) BUIFR DR AR
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%5 M 0.0004 E] 0.01 mg As/kg/R 7Kl MEEARIA B MM, e 7850 1)
TAT IR B DL B A 28 5% LOEL 8k NOEL {H. J& &k B Ak vl i3k Je
N B IR, HAN D9 AT BE TN R Jk 5 A e i DA B AR AN R g BR S
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DL E & AP R R AN BE (£ 40000 N PRI FE A 1000 pg/L H 25
e P e IR B T DA % e 0 i 3 P J% PO e AR e (1) B9 SR R IR P A (1) St 7
B E AU meta TR, IRIREREE (<100~200 pg/L) e KA EAM

Jie e e UG 11214, iX 5 Schuhmacher-Wolz 258 A BIRIHF 78 45 52— 2,
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FEIERIFE (US EPA) T REM MG HIEBIEHE 1IN R
JAAIE KU BB 0.0043 pg/m® Bl 4850 g% WA 2 R 2 45 A e 8L 2 B
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PDE=0.0003 mg/kg/ x50 kg=0.015 mg/K=15 pg/x
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FEAFR Ui BP M 1 /N B I e 1) — T 9 v R B, E AR KT 38 AR B 4 il
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A&, K PDE fHil&uF:
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5t/ PDE {H

T B PTG A 2 e B AR S Bt o A2 LA AE A I B2 20 0
20~60%!M. PAtG, DAER PDE B FR DR IER T 2 THEE S PDE HWT T (2 W2
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1688 22 e I AR s H LSO e s (R, B PR O F T A ST AR 0 11 R
@1% PDE {. R¥E ATSDR HIEE I, KI5 8 8 MRL 18 0.1pg/kg WE FIR
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PDE=0.1 png/kg/ kx50 kg=5.0 pg/ K

KA T SRR 7 MRL {H, #% PDE TH&EIN K B I0iA K 1.
HSH@AER PDE {H

—INM 12 FRRRAEH BN ES 0.6mg/ke 8. BEFEILZE 5 R
N, TR TG BT BB 2 ORI E R BT EOKPE T
AL EE BIAE R [ RN AR AR 54, 10T 5T LOAEL {54 0.6mg/kg .
I 7 TR SR PDE B £F 53 4h— UM 1 B A ST, KR
FRVESF 04 1. 24 4. 8. 16 5% 32umol/kg MG ALSE, 72 J& W £ 45 AN 72 I v
RT3 A7) 2 P S S R PR 2R, T TV o Y A P PR 2R e S
SEFNESALE R TR Z BRI K. SHEERESREREML, ZIRT e
FUEbrE i e 25 E R K. BLAEER 5 (F1-F5 2k D 8, IR
53 7 REBLLAFERIE (KN 5/7) 5% PDE HII T -

PDE=0.6 mg/kgx5/7x50 kg/ (5x10x5x5x10) =1.7 ug/K

F4=5 AN BF I EE E0EME, B FAZ IS TR, H
AN E S5 R A G . FS5=10 248 ] LOAEL kK% € PDE.
W42 # PDE {8

3 E 57 T2 4 5 i RS 3R s AR 0 R vr R e KN 5 pg/m’.

LR 1 (F1-F5 2 WLE sk 1D THERONEAZ K] PDE HW1F -

5ug/m3x 8 /N /Rx5 K/ 1.19ug/m3
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KB = —
H 7 & 50 kg 0.685 pg/kg

=0.00119 pg/L

PDE=0.685 pg/kgx50 kg/ (1x10x1x1x1) =3.43 pg/k
Fa=1 & RN i A= pp e TR Re e 1 . NSRS RV Jirh g A8 AN 5 12
TRHIAS 250 eI i S B AR P05 2 i /K- TS 22 4 1Y) AR 3 il 2 8 /K P25 ] g
M. BN A PEL K% PDE, FrLAANTE 25 K1) F4 £E
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o RTINS A & B0 B A ) B I RE 28 B o 38 IREEN 1.5 mg/kg/ R Cr (37)
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7. Tvermoes BE, Unice KM, Paustenbach DJ, Finley BL, Otani JM, Galbraith DA.
Effects and blood concentrations of cobalt after ingestion of 1 mg/day by human

volunteers for 90 d. Am J Clin Nutr 2014;99:632-646.).

45



o

i) PDE HE %
& (Cuw)
1k S LN
PDE (ug/ ) 3400 340 34
fEi A
Bl (Cw) B —EWSHE+T—BouR, B 2 NMEHAHS Cu (17) A1 Cu

(270 EA— B NARFIS) M) 6 T TC R, fEVF 2 R R A EEEH,
5 155 13 i Thie X AR A2 IAI o b &9 AR R 5 FI AR S e
JBi3R I L AL 7)o
BHEREWRE

A NARAR G I 2 e VEBR R , SRN TRV R ROHT, w0 B pIE . A
B A Rz,
HAR&4EH PDE fE

FENE S K BRANR AP AT T BRBR A AN 8-F2 HE W WHRAR O 72121, £EIX B8 5h )
Xof JHF HRE AN I FA) SR B B MBS . FE— IO 13 Ji45 7 KR H ik 500~8000
ppm FLKERBRAA MW FL A R L, R AT B R A2 A B2 ML) NOAEL BN
1000 ppm, fE 2000 ppm BH =55 & N A WA R, B8, NOAEL {EH A 1000
ppm, #H%4TF 64 mg CuSOs/kg/K (17 mg Cukg/K) 23, DIVHREAF (FI-F5 &
LK% 1 5 R PDE {30

PDE=17 mg/kg/ kx50 kg/ (5x10x5x1x1) =3400 pg/K

F5T &K PDE fH

SEFH 1) 22 AV 4R ToVRAE AT A B VP4, VR S SR A
PDE fH. 7E TMLE S, HEREBAGHE 30%~40% AR, 214
ANTEALAR £ 1R AE PR FH A 30%~40%, LA TR PDE fEFR AR IER T 10 (B
%3175 1HE S PDE HII T

PDE=3400 pg/X/10=340 pg/K

=]

WA &4 PDE {H
A FH RN B 1 et A 2 BAHESLEIYT 30 AT A ) MRL AP
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PLIEAR PDE fH R DU IERF 100 (2 W5 3.1 ) iH5E W PDE {HU0 R -
PDE=3400 pg/X/100=34 pg/X

S35 3CHR

1. Araya M, Olivares M, Pizarro F, Gonzalez M, Speisky H, Uauy R.
Gastrointestinal symptoms and blood indicators of copper load in apparently healthy
adults undergoing controlled copper exposure. Am J Clin Nutr 2003;77(3):646-50.

2. IPCS. Copper. Environmental Health Criteria 200. International Programme on
Chemical Safety. World Health Organization, Geneva. 1998.

3. Hébert CD, Elwell MR, Travlos GS, Fitz CJ, Bucher JR. Subchronic toxicity of
cupric sulfate administered in drinking water and feed to rats and mice. Fundam Appl
Toxicol 1993;21:461-475.

4. Wapnir RA. Copper absorption and bioavailability,. Am J Clin Nutr
1998;67(suppl):1054S-60S.

5. ATSDR. Profile for copper. Agency for Toxic Substances and Disease Registry,
Public Health Service, U.S. Department of Health and Human Services, Atlanta, GA.

2004.
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&
£1¥] PDE [HE 4

& (Aw)
(mPil EST LN
PDE (ug/) 322 322 3.2

:iP]

& (AW FUESRBERGFE, HANET I+ MEHS M, +1 MAH3 M
N Wo TR MR, BRI N T AE YIS . S T 8R e 54,
A& L-Aut (L BAIR Eh s B R #h sl b &), TEA LA LR B H A A i
. 245 R SOURIE TR +1 i E v H 79697
BERARE

X R A FIYE A R R EREIT N . BETATHA+L 5 S JR 7D
IS4 2R (Au-S) HEATIBYT, NE&BIEEREemiET 7K. 47 10 4 8&
Hhethe CRIET4): 55— 30 mg/k, 2B 60 mg/k; 2 —F 60 mg/
K, FJ 30 mg/R, BIRKINFFNERN . L1 2 NG T 85 30 mg/R,
K HPLIT B S E b, (BB ST % I ARCRE DR AN A0 i R 7 S 50445
Fir s,

O &AL S WITEEN ) B NN R IR o AT S0 A ] 3K SR R A\ Ak

H AT R A NAREEN ) 1 Ao@ 42 T £E 24 i o m] REAFAE I S T S RO A SR 3 1
oL, RIABEE 4 Tk PDE (. +3 &) O i, mE AT
AN F, =5 A3 e SRR ESEE . £—T0 14 K
HIwt e, KRS N2 T 32.2 mg/kg 7R RI+3 4B & P[Au(en)CL]CT ( &
LM A ), SR TR R E A% ERERRECE, RAILF/INER
AELL,

M k&4 H) PDE {5

1 Al <z e ik 25 ) 2 P 1 B o AR X BUIR I P 45 3+3 i<, 5 DI PDE

ER G, DUOYE B2 SR R BURE . ORI 7 (F1-F5 2R 1D

£
£

£
£
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T CK PDE {E U1 R
PDE=32.2 mg/kgx50 kg/ (5x10x10x1x10) =322 pg/K

F5=10 /2 ML LOAEL {6k i1 5 PDE 1H, ARBHATEEH PR
SR PDE {H

MNARNUAVESR 50 mg BACE REREAH, AR HEERT 95%!7. SN
5 2mg/kg HIBRARIE SRR G4, A=W BEHEIT 70%!0) o T80 () AE DR FH
K F WL VE S BB e 2 3 F1 il PDE fE, 41421 PDE % [F T /lk PDE f&.

PDE = 322 pg/k

g4 H] PDE {6

FE G Z A0 HE B A i Jo 3 L 2B VEAE Y IR NS AR AR OCHIAHE 115 100 T, Jid 1
Ak PDE {H Bx AR IER 5 100 Kt SR @42 H) PDE fH (205 3.1 F9):

PDE=322 ug/X/100=3.22 ug/k

SE R

1. Telles JH, Brode S, Chabanas M. Cationic gold (I) complexes: highly efficient
catalysts for the addition of alcohols to alkynes. Angew Chem Int Ed 1998;37:1415-18.

2. Abraham GE, Himmel PB. Management of rheumatoid arthritis: rationale for
the use of colloidal metallic gold. J Nutr Environ Med 1997;7:295-305.

3. Payne BJ, Saunders LZ. Heavy metal nephropathy of rodents. Vet Pathol
1978;15(suppl 5):51-87.

4. Lee JC, Dushkin M, Eyring EJ, Engleman EP, Hopper J Jr. Renal Lesions
Associated with Gold Therapy: Light and Electron Microscopic Studies. Arthr Rheum
1965;8(5):1-13.

5. Payne BJ, Arena E. The subacute and chronic toxicity of SK&F 36914 and
SK&F D-39162 in dogs. Vet Pathol 1978;15(suppl 5): 9-12.

6. Ahmed A, Al Tamimi DM, Isab AA, Alkhawajah AMM, Shawarby MA.
Histological changes in kidney and liver of rats due to gold (III) compound
[Au(en)CI2]CI. PLoS ONE 2012;7(12):1-11.

7. Blocka KL, Paulus HE, Furst DE. Clinical pharmacokinetics of oral and

injectable gold compounds. Clin Pharmacokinet 1986;11:133-43.
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8. Melethil S, Schoepp D. Pharmacokinetics of gold sodium thiomalate in rabbits.
Pharm Res 1987;4(4):332-6.
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i
45K PDE fH R 45

# (Pb)
i A LSON
PDE (ug/K) 5.0 5.0 5.0

fE A

Hr (Pb) LLA AN RAFAE . W AN AP R KiE 2k an
W TR B A AN T R G UG A o A WL A & P G RV Hh R 771 Y PR SRR DY 2
BT A WU A TE 2 SR BRI, FE /KA L33 b T iR I e LA L &
BVEE N AR B AR L 30 i (1 A B T R 1 A i AR,
BHERERE

NSl nT e A2 AT R S S o I R U A B 7= A 5
— MR, YR 2R ) L AR L R AR N K i B E AR N
100% HAS 12 fish I At Sfe Y 405 R B Iy I BT IR FE 9 1-2 pg/dL, DA REE AN )
PDE fii. ik, JTCfIhes2ji&is, 4% PDE (I
HAR&4EH PDE fE

N R I U RN B AR 55 I 28 U BAT AN RN o TRAT I S FE R W
METKF< 5 pg/dL AT 512 JLEE AP & AT R hgll,

R4 US EPA BT (R Z2 82 RS M3 77 % (IEUBKD B (fEE 100%
WA H AN i LA SRR ), 0~7 % (0~82 AN ) JLE LR 5 pg/ R IIEYIS, LAY

KN 1~2 pg/dLi24,
PDE=5.0 ug/-k

F5T &K PDE fH
AR M/ Ik PDE . G, ES&4A R PDE {EA1 0k PDE {4
—
PDE=5.0 ng/:k
WA &K PDE fH
ARAE M4 7K P Ik PDE {H. BRItk W AI&12H PDE {2410 ik PDE &
—
PDE=5.0 ug/-k
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1. ATSDR. Toxicological profile for lead. Agency for Toxic Substances and
Disease Registry, Public Health Service, U.S. Department of Health and Human
Services, Atlanta, GA. 2007.

2. US EPA. Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead.
1994, updated 2009. (http://www.epa.gov/superfund//health/contaminants/lead/
products.htm; Accessed March 25, 2014)

3. NTP. Monograph on health effects of low-level lead. National Toxicology
Program, U.S. Department of Health and Human Services. 2012.

4. US EPA. User’s Guide for the Integrated Exposure Uptake Biokinetic Model
for Lead in Children (IEUBK) Windows. 2007.
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#
1 PDE fHE 5

& (Li)
AR ES LN
PDE (ng/X) 560 280 25

fE A

(LD 2&—M 20T mYALP SRR, T LLaphe 5
b4 SR G AR AT BEY) CinE D) REANLE Boh italn . 22
WAL LA+ AN ER TR AR TE
BHEREWRE

AT T ANRERIRYT, KR NAEIRR, SR T B . YU RS
FIR S RAE BRI . B ER VAT 75 EAE BRI % V) 4% N IE T, BFREIIR BE 1Y
W MRHELETTICE,  MIE R IR ST BT 2 0.6~1 mmol/LM ., £ (76T &
A, IERITRIE TR A AR T AT RE S oK. FR IR T REJRIE |
FROIR 55 IR AL BB TCE A P E 884 0 0 UG ). HEF5 77) 8 300-600 mg, 3~4 &/ KB,
TRIEAN R 25 2347 (M A g S R 22 A RS
HAR&4EH PDE {5

R4 N L5 H e 4n) PDE . DA SR L)k 300 mg BRERHE

(56mg Li) 11510 ik PDE fHU0 T -
PDE=56 mg/%/ (1x10x1x1x10) =0.56 mg/ k=560 ug/x

WHER 7 F5=10 & F T LOAEL {H (HH#EEFEM 1/3) 1H5 PDE.
F5T &K PDE fH

A 7053 A SCRFRE IRV S PDE 18 o {H 5 T30 0 IR AR R FH 2 85% 1,
PAER PDE fE R URIER 7 2 (Z W5 3.1 75) TH5EES PDE HUF -

PDE=560 pg/K/2=280 ng/ X

HAN&4H PDE {8

T IESE 4~8 N GALEE 0.6 F1 1.9 mg/m®, 6 /NiF/R, 5 K/AM, KR EH
AR T U R A RE AT W B, R IR E AR b, R B I . PDE
B DAL (F1-F5 Z Mt 1D i+ &M PDE fH41 T -
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1.9 mg/m® X 6 /NEf/R X 5 K/ _0.34 mg/m’
24 INBF/ R X T K/ 1000 L/m’

0. 00034 mg/L X 1440 L/K
4 kg

LT R =

=0.00034 mg/L

H &= =122.04 pg/kg/ K

PDE=122.04 pug/kg/ K x50 kg/ (2.5x10x10x1x1) =25 ug/K

S5 3CHR

1. Grandjean EM, Aubry JM. Lithium: updated human knowledge using an
evidence-based approach. Part II: Clinical pharmacology and therapeutic monitoring.
CNS Drugs 2009;23(4):331-49.

2. McKnight RF, Adida M, Budge K, Stockton S, Goodwin GM, Geddes JR.
Lithium toxicity profile: a systematic review and meta-analysis. Lancet 2012;379:721-
728.

3. US FDA. Lithium carbonate product label, 2011. (available at drugs@fda;
accessed May 1, 2014).

4. Johansson A, Camner P, Curstedt T, Jarstrand C, Robertson B, Urban T. Rabbit
lung after inhalation of lithium chloride. J Appl Toxicol 1988;8:373-5.

54



7R
SRE) PDE {45

7K (Hg)
i E ] LN
PDE (ng/ %) 30 3.0 12

fE A

7R (Hg) TEMR S 4012 o ARUA=FIERAEAE: FRICER . THRFIEHIK .
iR R T REM R B SR TEHLK - BRI, TR 0 R B MR I B M 25 it
AT VeV . 22 A VEVEAS SRS PDE EANEH TH MK
BHEREWRE

P B TR TR AR Boe - EALRAE Sh ) L6 B B0 MRt
AR, TARC KK THRIAANEEY (33 M,

TEAUIR ) 1 AR A= PR P E B3R T LR, I 1T 3 SO [R] 1 33 R, 475 4
SR, R, R & B ThEE . B BRSO . B B oL
RIMF R AR . PRARGE, R MU AT BRSO N K
HAR&4EH PDE fE

KRBT NTP BT 7572, 45T RBRAVN R 2 R, A
T2 MBI, B 6 AN IR R B I ST AT IRAS S VR (I PR VT4 £
PEFI T T8 45 2555 B YU (B 0.312~5 mg HgCl/kg/5 K. M 0.625 mg/kg 7
BTG, A AAEXS CREXSTRED B EEIG . B 4 2550 S HEVE S P
MBI RAL A S EURAAL Cin: WLEF. 80, R R MR & T TR IR =
KT TFRE, BARZIFIEMRNE. M 0.625 mg/kg EALKITUE, BRI KR AERAM
FEERRRE CREERTRD . fRIRImRIEG %KL N4 (JECFA) HIVHER
HEEIR, KIERE 6 MHPFATEANRKNY (EEEMD, #lE BMDL H
N 0.06 mg Hg/kg/ Kk CRFENEESZ 5 K W, LUAREKN 7 (F1-F5 & 0%
1 & Mk PDE fE40 -

PDE=0.06 mg/kg/ K x50 kg/ (5x10x2x1x1) =0.03 mg/ k=30 pg/K

Fa=1 2 NTE 6 A B 2 B FL b AR B T R E AN R B F5=1 2
L. BMDLjo /£ 8 NOAEL {H it 471 5B,

AT iE42 ) PDE B
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NI TER A, THURI FRAEYFIHBETE 10~30% 2 [7]11. [k, PAER

25241 PDE MH R MR IER 7~ 10 (5 3.1 %) tH5VES A PDE {E 41T
PDE=30 pg/K/10=3.0 ng/k

A #E42H PDE

73 TWA JKPAE 14~20 pg/m?® ¥ B ]9 IHRNV R FE 26 B, MERAT R B2 A
RN G U 26 g8, F R E IR (14 pg/m®) RIVHWZRAT R
[P, 8] TWA fE R LAYEN LOAEL fH. DL (F1-F5 2 WM 1D, R
PRI TR 2T EIR ¥ PDE fE40F
14 ng/m" X 8 /IH/R X 6 K/JH_ 4 ng/m’

A= =0.004 ug/L
' 24 /NBF/ R X 7T K/ 1000 L/m® He
.o 0.004 png/L X 28800 L
H 7 = 8/ =230 pgjke
50 kg

PDE=2.30 nug/kgx50 kg/ (1x10x1x1x10) =1.2 ug/k
F5=10 /&2 LA LOAEL {fil% PDE &, H%E T kAT g R Eid 2 B
FEHREN K -

S 3R

1. IARC. Beryllium, cadmium, mercury, and exposures in the glass manufacturing
industry. Monographs on the Evaluation of Carcinogenic Risks to Humans.
International Agency for Research on Cancer, World Health Organization, Lyon.
1993;58, updated in 1997.

2. Shimada A, Nagayama Y, Morita T et al. Localization and role of
metallothioneins in the olfactory pathway after exposure to mercury vapor. Exp Toxicol
Pathol 2005;57:117-125.

3. JECFA. Safety evaluation of certain contaminants in food. WHO Food Additive
Series 63. Joint Expert Committee on Food Additives. Rome, 2011.

4. NTP. Technical report on the toxicology and carcinogenesis studies of mercuric
chloride (CAS No. 7487-94-7) in F344 rats and B6C3F1 mice (gavage studies).
National Toxicology Program, Public Health Service, U.S. Department of Health and
Human Services, Research Triangle Park, NC. 1993;NTP TR 408.

5. Sargent EV, Faria E, Pfister T, Sussman RG. Guidance on the establishment of

daily exposure limits (ADE) to support risk-based manufacture of pharmaceutical
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products. Reg Toxicol Pharmacol 2013;65:242-250.

6. ATSDR. Toxicological profile for mercury. Agency for Toxic Substances and
Disease Registry, Public Health Service, U.S. Department of Health and Human
Services, Atlanta, GA. 1999.

7. US EPA. Mercuric chloride (HgCI2) (CASRN 7487-94-7). Integrated Risk
Information System (IRIS).1995.

8. EU SCOEL. Recommendation from the scientific committee on occupational
exposure limits for elemental mercury and inorganic divalent mercury compounds.
European Union Scientific Committee on Occupational Exposure Limits.
2007;SCOEL/SUM/84.

9. Ngim CH, Foo SC, Boey KW, and Jeyaratnam J. Chronic neurobehavioural
effects of elemental mercury in dentists. Br J Ind Med 1992;49(11):782-90.
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#H
4HE) PDE {45

£ (Mo)
(mPil ES LN
PDE (ng/ %) 3400 1700 11

fE A

I E AN N4 Five i, Hbg s WE R & S E 1. H 2 LUHE
FRAR B 1 (MoO4>) B AFAE T~ 138 SRR /K o, MoO#> AT 5 2 Fh BH B 1-4m K
NH*HI Ca* TRl VS TEAL & . FHAZ ML AR T 3%, &858 0.1~10
mg/kg. MoOz Fl MoS, AT /K. I IZAAAE T i Adlm Rt ., HES
Y1 (i1 Bi-Mo. Fe-Mo. %6EH. A 1EAHLE B AR

HE—MANELFERTER, ZILERATAE ERZY 100~600 pg/ K. £H
2 RICNRERE Bl ERER. Sk, Oaldd R e, HRI
Z AR T IR R SR KT . Ak, B HOEARTE — B2 A A E 3R
TRIT B AR A LRI AN B i PR IR
BHEREWRE

ZEAEIA BB MR, T H RIVM PR SR8 B 2L H #4E9. TARC 8§
US EPA BURVFAEHEURENE . TIRFHAIFEIEIRAR. — LR R /N A SH 5
T o WRNIBAT I B R AR G B M W] e 2 BUj
HARi&4EH PDE {5

FE—T0 GLP 2611 R N3 90 Ri#E 2w i b, BE%E4S T KR 60 mg Mo/kg/
KITEAHERN, BFRHSHAE, RERN. SR, FRBEER (45
FUAET AR ED AR HGUREL (2 BIMENE R BT B /INE SR R R I 4D 1
B, 60 RIVKE )G , bR T HENE R BAR S Fris 4, RIS R
REIVETARSE R W T2 B A R . R S5 1Z 00 5 i
NOAEL {54 17 mg Mo/kg/ K. TEIZFE N AR HI ST REVE R RN . LA
BE T (F1-F5 2 LM% 1D 15 O ik PDE H40 T -

PDE=17 mg/kgx50 kg/ (5x10x5x1x1) =3.4 mg/K=3400 pg/*

AT iE42 ) PDE {H

Vyskocil Al Viau FIWFFFRBAE), FHIE AR I DIRAEDIRIH A 28~77%.
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Turnland %5 A\ RSB, FHTE AR RE SR I3 MR N 29 90% 45l Rltk, BAE
ik PDE fHRFR AR IERR 7 2 (Z 0038 3.1 715) 1SS PDE {E 40T
PDE=3400 pg/~/2=1700 pg/K

A #E42H PDE

TV FIREPE /N BN = P B0 D), 3 IR 3R B AR S AN EH R B A
A RE A B0 LYo A5 MR /)N B8 R AR A U (BB 20 6 D EAT -2 (O,
10. 30 A1 100 mg/m® B FZ4, 43504 3/50. 6/50. 8/49 F115/49), Z&VEAMERE
g ) B XU /N T 2.6% 107 /ug/m®e BURUR: ZK~F-24 1:100000 15 A PDE 1H
mr:

1X10°
%\ PDE= =0.38 ug/m’
2.6 X107/ ng/m’ He

PDE=0.38 pg/m’/1000 L/m*x28800 L/K=10.9 pg/K
PRI SR FH S JRUR: 75V TH55 PDE i, AN FASE FH T 8 PR 1

SE R

1. EC Scientific Committee on Food. Opinion of the Scientific Committee on Food
on the tolerable upper intake level of molybdenum. European Commission Committee
on Food, 2000 (available at ec.europa.eu/food/fs/sc/scf/out80h_en.pdf; accessed March
21, 2014).

2. Abumrad NN, Schneider AJ, Steel D, Rogers LS. Amino acid intolerance during
prolonged total parenteral nutrition reversed by molybdate therapy. Am J Clin Nutr
1981;34(11):2551-9.

3. NTP. Toxicology and carcinogenesis studies of molybdenum trioxide (CAS No.
1313-27-5) in F344 rats and B6C3F1 mice (inhalation studies). National Toxicology
Program, Public Health Service, U.S. Department of Health and Human Services. 1997.

4. RIVM. RIVM Report 711701025: Re-evaluation of human-toxicological
maximum permissible risk levels. Ruksinstutuut Voor Volksgezondheid En Milieu
(National Institute of Public Health and the Environment). 2001.

5. Murray FJ, Sullivan FM, Tiwary AK, Carey S. 90-Day subchronic toxicity study
of sodium molybdate dihydrate in rats. Regul Toxicol Pharmacol 2013:
http://dx.doi.org/10.1016/j.yrtph.2013.09.003 (accessed September 29, 2014).

6. Vyskocil A, Viau C. Assessment of molybdenum toxicity in humans. J Appl
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Toxicol 1999;19:185-192.

7. Turnland JR, Keyes WR, Peiffer GL. Molybdenum absorption, excretion, and
retention studied with stable isotopes in young men at five intakes of dietary
molybdenum. Am J Clin Nutr 1995;62:790-796.

8. NAS. Toxicological risks of selected flame-retardant chemicals: Subcommittee
on Flame-Retardant Chemicals, Committee on Toxicology, Board on Environmental
Studies and Toxicology, National Academy of Sciences National Research Council.

2000. (available at http://www.nap.edu/catalog/9841.html; accessed March 21, 2014).
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B
%1 PDE fH R 45

(N
myil VES 1PN
PDE (ug/X) 220 22 6.0

fE A

BOOND B SRS ER. REETTRAEE 0. +1. +2. +3 Al
A, EHFEMELS N2 N BREAET KT WRPHRAEE TR, @
R EYIr FRE AR KT VAR, DI G aFE IR, mRR
BRRIR AR, LM LA A I e 22 AR AL A P T BB R B AL B B B R N
RAER TR, R Z RS RANIA R R B-58E 4 E NS R
AL BN AN, = —F ORI &8s &4, TRes
<1%~38% M EE M. B HIEA T 100~300 pg/ KM,

BEZARE

BEA B, (AIBEARMRL MIC O R BUR A GRS, 75—
LG UGBV GG 2R 0, R DR I R AR SR B TR #h AR R0 T US
EPA 15 784 HIUE S R AR 2 B BUm tES . Aot TR b 80w, MFHR G &8l
RERAA A = (1 TN B R TE B . 25 B TEAS 04, TARC K4R19M
NZEHHY) (128 B,

NS N K E (F v B 51 5 A 2 B LA B VB RT BF FUE AS R
B, KRR AT S BN B BRI, — 350 LK T SR B R Bkt
IR, FAFE R AT S SO U R Y. TEHESL IR ATV TR R 1 S
RN, AR BUR I M. KRN AT SR A TSI YA RN,
R S R Bl ARE s C OB E AR RS T M T A B T8 % b
AU BT A B B Th 4515 A T o 2 R R AT 1k B R R ARV 1 S L AR
357 HE A AL it A RE AL 495, (FL T8 R BB 10, VA AR R T MU s R
DR s 5 K,

M ik#&42H PDE &

—TUNH 2 AT KR 10, 30, 50 mg/kg/ K 75 7K B BR R O 08 M 7L

i, B EE R SR ARSI . 0~105 J& B I KCF T EPE R RPET- %
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SRR REM, 103 JEREE R TR R 3 RO A EE RIS, 30,
50 mg/kg/ R H S84 AT N BRI {8 H LOAEL {H°4 10 mg/kg/ K (2.2 mg Ni/kg/
KD, LLHEERHT (F1-F5 Z W% 1) 1H5 Ik PDE E0 T
PDE=2.2 mg/kg/Rx50 kg/ (5x10x1x1x10) =0.22 mg/K=220 nug/K
F5=10 /&[4 H LOAEL {41 % PDE.
SR PDE {H
KR E BRI R AT I — TR 7, KLl 7 hRic BN &1 29-
40% CHETFEHRMEARD B, 78 5 — DUl T SR e ma it 7, A
FIEE I 2-23%BE s, BRI, 56T PR ER AN /KA PR A 1 AR A= P ) FH
%, LAOIR PDE fEFR DU IE R 7 10 (S 058 3.1 49 15344 ) PDE {540 F -
PDE=220 ng/K/10=22 pg/k
WA #42H PDE fH
N TR PDE {H, AT 80 ok ERAR DSRS0 B . — 3
A 2 SRR SEACERIT SR B, ARG BTN I S RO MG B R . — SR
AR K R EAT B ED], (B IEE R IR &R R B BuE vl el RO
2 it BB AS RIS AR A o B0 v, W0 R SR P TR IR 7 7 o AR A
KEMFFH NOAEL {58 0.5 mg Ni/m® /K, PLREERF (F1-F5 2L 1) 1
SN PDE {HU1
e 0.5 mg/m® X 6 /NE/R X 5 K/ _0.089 mg/m’

S E= =0.000089 mg/L
! 24 NI/ X T o/ J 1000 L/m’ 8
\ 0. 000089 mg/L X 290 L/K
H &= =0.060 mg/k
TR 0. 425 TR gE8
PDE=0.060 mg/kgx50 kg/ (5x10x1x10x1) =6.0 pg/K
S Bk

1. ATSDR. Toxicological profile for nickel. Agency for Toxic Substances and
Disease Registry, Public Health Service, U.S. Department of Health and Human
Services, Atlanta, GA. 2005.

2. Stockmann-Juvala H, Hedberg Y, Dhinsa NK, Griffiths DR, Brooks PN et al.
Inhalation toxicity of 316L stainless steel powder in relation to bioaccessibility. Human
Exp Toxicol 2013;32(11):1137-1154.

3. NTP. Toxicology and carcinogenesis studies of nickel oxide (CAS NO. 1313-
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99-1) in F344/N rats and B6C3F1 mice (inhalation studies). National Toxicology
Program, U.S. Department of Health and Human Services. 2006;Technical Report
Series No. 451.

4. US EPA. Nickel, soluble salts (CASRN various). Integrated Risk Information
System (IRIS). 1996.

5. IARC. Arsenic, metals, fibres, and dusts: a review of human carcinogens.
Monographs on the Evaluation of Carcinogenic Risks to Humans. International Agency
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401 PDE H a4

£ (Pd)
R ES LN
PDE (ng/X) 100 10 1.0

fE A

B (Pd) R—FAME., AFERENSEICE, H5HMMESE RN
A A =M AS: Pd (0 (&JEF). Pd (+2) F1 Pd (+4). fERTERAH
W& g &Y, R (UbBEA T AR, 8 FEAFRZAE B 7T AEEN R
M. &BEE TR PREE, BERMAEERIN, TN A2 40Kk 2 Hva m e .
BHERERE

—TUN 90 RIHFFRW], 45 THEME KR E 104 100 A1 250 ng/ml 48 H)RH
K, AERTAE R R E A, WA . BT ECE B e E AN A Bl S
WO, AR A YA B AL A CRAGFEVDTTIRE Ames 56, K
BT SOS Bt fiikis . AWM AL 5 RS EUR AR 50 45 R 35 I
PERS ARIEA [R5 2@ A% s 2 S I 2 A R
HAR&4EH PDE {5

CATFE— KIS YRR, A TR FE L BUE . (2, 858
1k, WA WU AT S BT B B A AR R N A 2R . TR R, A
] NOAEL {4 0.8~1.5 mg/kg. —Wi/NRINA G TTRM, 4 T/MREZ 1.2mg
Pd/kg/ K I —EAGEER /K, B S MEVE /IS BR A4S P9 2 P B R AR e B AR PR T AR
HRFERN, VN R AR B 2B, RETE N B A KOR B RS2 B
M4 ZHE TR T — R TR BUR £ ST, (AR T R GRIFR A&
IR, B IR MY /N BRI R e, 52 A B ) A 1 B v TR LD B )
T3 SO SR VP A ATV CE (O BUE . AR 1.2 mg/kg/ R 1) LOEL fH, DA%
KF (F1-F5 2 0Lt 1) 5 0 R PDE {E40 R

PDE=1.2 mg/kg/ kx50 kg/ (12x10x1x1x5) =0.1 mg/K=100 pg/K

F5=5 j£[K A LA LOEL {H 1% PDE.
AT iE42 ) PDE {H

)2 LR AN RE T PP 8421 PDE H. — &4 (PACL) #£H
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Joies o AR (3~4 K5, BB DIRFIH JE <0.5% #RRZN 5%). BUE
KRG SIS AU BRI, 4524 40 KI5, Sk AZREE =5 08%
2R 5%BE 20%2 o MR BR K20 1 AR A= R B2, LAl PDE A8 R LARZ I
K10 (0056 3.1 719 TS ER 1 PDE M0 -

PDE=100 pg/RK/10=10 ng/ X
A4 PDE {8
BN BIEATE 5y« R, LU AR PDE B DARZ IER 7 100( 2 U5 3.1 4%)
THE R PDE E 1R :
PDE=100 pg/K/100=1.0 pg/ K
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Toxicol Ind Health 2010;26.
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$1K) PDE fH R 45

(PO
myil VES 1PN
PDE (ng/ k) 108 10.8 1.4

fE A

(P B ESHE TR, B\ EITRT 6 MERRITR (5
FONHR SR B R &R, SRR, . B 7. 8 PREZERN . &
JE AT DAL A I R RSB B A S 82, 7E Tk b R ERMEMEAL ). s &
VI 2 R AR, EE N2 U Bo+4 o P(+2) T 5K RICAY B8 7 [Pt(H20)a ]2
B LR POA A A 7R AR IR 2, W DY SRR AR B8 PRI S SRR B 1
BHEREWRE

WG B RIS B, BN ST L) S R R TR AP TE, 5
AR A RN

ErEAER 2 S RO B B, R BB A R B N R U s
ALt U 2 R B U 24 A, B/l RN IR AR Bt o SRR EIE TR | 2
itk 7 9% Be PR RGE AL, Gn: FTWEME, PPRAGE . BRAH, A B E 1B
I, DA R R R TR S SO B R 2% G A 2251 R
AR R o S S PR SRR BA T 5 SRR L R R R R L R RN [ U250, I AR 6.7
LRFEARR . RIEA A 2R AR s i L T 2 A PR
H k&1 PDE fEH

FE—TUA A 4 B LS T MR R &0 (PCl,, MR K ITE1L
1 (PYC4, AIVE) BIRFFH, RMELH] P(Cl) XK BRI A KA S H0R
. 25T 4 & 50 mg Pt/kg 1 PY(Cl)s 5, &I 77 & 2 i S LR I /K
BT, AL e S LA B SO P T . B 2SS AR
IR EESE N, CHEE S, FOAMRAI &S 2 f bk, i H R
BRI A A, BOE T WA E PDE 1. M4E& S 10 mg Pt/kg (28 KR
4.1 mgPt; 0.146mg/K) I NOAEL fH, AN T (F1-F5 LM% 1 1H5E 0
RH) PDE fE4n T Hraf i aap BUR E 35 g, WU AR R BT I & 235
g, WCRHSFAE 135g tHE.
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0.146 mg/X/0.135 kg=1.08 mg/kg/ K
PDE=1.08 mg/kg/ K x50 kg/ (5x10x10x1x1) =108 pg/K

HSH@AER PDE {H

AT FR BT 2 A M B o DA A ER T S AR R B AT PR o A R AR KRR A 10
AR A=W FH S R AR CHE B 824, <1%), TR AR FR A i RN BRI 42~60%)
1, Rk, LACAR PDE R DR IER T 10 (S5 3.1 75 5= 44 1) PDE 14
LU

PDE=108 pg/K/10=10.8 pg/ K

WA #42H PDE {H

TSR R T AL 54k, R O K M Bl S Be 0 Je N A sizag e 10- 11
2, US EPAINPIAT EU SCOELMH i i St A0S SUBH R 6 1 22 e PR kAT 1k
EU SCOEL YCNIA i A /& LA S7 ] PR 0 2R i RO 2l B2 . US Dol M7
SE VA TEAA SR ML B Al PR P 2 pg/m? s LLAEE A7 (FI-F5 2= 1D 5
W\ PDE fHIF:
_2ug/m’ X 8 /N/R X5 K/ _0.48 B g/m’

AL B =0.00048 pg/L

24 /NEF/ R X T R/ JH 1000 L/m®
N . X
EI%U%:O 00048 uggl(;k 28800 L/ 027 pgkg/ R
g

PDE=0.27 pg/kg/Fx50 kg/ (1x10x1x1x1) =1.4 pg/K
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al. Effectiveness of a medical surveillance program for the prevention of occupational
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4. EU SCOEL. Recommendation from the scientific committee on occupational
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1983;69:377-84.
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& (Ir). 8 (0s). 8 (Rh). % (Rw)
i A LSON
PDE (ug/K) 100 10 1.0
[Py

B 7B RBEE RO, HARRTR (PGE) HIFEIEEE 0 AR, PGE
(RIHRY 2 55 7T B 51 WPIR R A A 1tk e ¢ S ORI . @k LDso W] HH T4
PGE, {HX}T-@5. PDE AWy MG KRS TH. H TR E44
i, RuO4 bt OsO4 RILH BB AMMER. PGE ML L K S B i RZ A &
B RM, BTz SRR, R ELRFITE, AN A2 401% PDE 18
TENR LR S P4 251484211 PDE {. PGE fIRI% MG BRA W T,
TP

. R B AT R e ERERIR D .

o4
- EEHERIF, AEME GO KEVIRE KRR 4900 24 N, AT

TAHMIH DNA RN BFE 2 /N, RS BIRERIRDL,

- K4 Wistar KRG T8 &AL GH KEWIRI K 90 K (0, 0.019. 0.19,
1.9 9.5 #1119 pg /%), VAP EEMES 858 0.19 pg/ R B _EFRIE 20
REA BB, HILH A L LE D ik PDE {5
.

- OsO4 MEE T KU, &Rk i R,

- 0sOs DHTIRIT R R OsO4 ZEIR AT FHU™ B HRET, ARG . &
WENE, FERBCCRE . M Bk RSSO,

- OsOq4 IR VFEEMIRE (PEL) TWA 4 0.002 mg/m® (LAEkt) 191,

.

- B3k (KoRhClsy (NHs)sRhCle) HIRRARFEYD T IR G s H B A 8% 2 1%
U FE ARG, B8 AL 40 R AN A% 2 T T S5 A AR AL, (B F I T 40
EHERE T, HEE (13) KEDIEE KB 4E40 i 2 5 24 /N,
A K BB AT 4E 40 DNA FEERTRDI, RhCl 78 Ik 40 o e
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RN, JFREN N A 4EH DNA T8 (R 12,

- TE/NRAASUEMERR P, SRR SIS N S ppm B, A 2G4/
(P SR A 2 v TR HR AL H T IR O T s A B, AN e R BT
UL BT,

- (Rh) &EARMAEE AP PELTWA 4 0.1 mg/m®. Rh )R] ¥4
A1) PEL TWA 4 0.001 mg/m*!'],

« &7
- LA Ru BCEWILEAR SN R FE VD T 1 1 PR TA98 A TA100 1 8E 5] B2 it A% 75 1%
2 Ri415.161

- Ru BYHARICISAR (29 4%), FESFIENEREIZN 200 K. BARELE
Yok B AR B L
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fff) PDE {H 845

i (Se)
i ES LSON
PDE (ng/ %) 170 85 135

f&j g

fli (Se) fA1E T Fe i, I 5 & Y3t A . g UM ELE (20 04 +4,
+6), HUULFERAAE, OO RM. WHRR SRR . X T a8 ARERN
MvF 2P, WL FRME TR MR AR R (RNA N B 15
o TR ARG e s P (AL 77, Ru-Se fEAL AT I T AL IR TR S R, 95 b 3k
TR T S M LS B
BHEZERE

IARC K5y 3 25 CAESUEY) . AL L 7E ShA ik Py i — 2o H B0
YR S, f4E US EPA e, WALAE T B2 28 CRIREM A KEUEY)
GBI, HAmMiL &8N D 2K, ANEH T NRBUEE2E.

NI FE Rl Se WL R ) i 35 (M BRPE SR A AL, 2 BERPAE 2 X B SR
LRGN, SR AARRRREY, bR R A E IR,
N T BRG] Se M RER R, SIALIRGE T 400 pg/ KI5z ERRBL, Ll 7
WIR T K — E A BT AR A JE X IR R GRS, i RPIRGE L il
AR, SRR ZERINZ I . WL B BN K B TC R A B R A J5 H IR T
N B i (1P R GUREIR , £ B0 ) S RN T A S BT 0 B 2K 42 PR 5
P T BT AR T R A 245 o TN S BV i AN 52 14,

H k&1 PDE fEH

FER BRI B SR T 7, M0 Y NOAEL {64 3 mg/kg/ Rk (1.7
mg Se/kg/R) Pl G ERA 75 FIBHE R VFAL oAb TR N Boe e, B 5mE
VR BN IR B G SR TURE, (B ATSAN ] F s et 7o) AE R BRI L
AN H $RAE T — 2 ASREWEH 5 PDE {H5 Se 5 pg/kg/ K MRL fH — 214,
CAASEIR T (FI-F5 2 0LBf3% 1) 1H5 Se MR PDE {40 F

PDE=1.7 mg/kg/ kx50 kg/ (5x10x1x10x1) =170 ug/K

R Se BRI F4=10.
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HEH&44 M PDE fH

MNARTF RS2 56 3 0, SN ALFE AR &L o AR b A AT £ C FH B & BR AT Y
(R JURPAR AL S R AR S B ) T8 R T HR AR R R 80%!4. J T iR A=)
FI I ~80%, LAITAR(Y) PDE fEFR DA IEFF 2 (S WA 3.1 39 THHEE4T ) PDE
(ER I

PDE=170 pg/K/2=85 ng/ X

A& H] PDE {6

RV AFE 5 o il 25 s R M N T7 2B BBURR FO AR B o 2 B Y ST A HA MY % 2 8 P
[ B BME R FE N 0.2 mg/m® V), TR R} 2 L S M €y 0.0718, 28T,
EU SEG HJHRNV ZFEBRE (OEL) & AL ECA AR, AL EAN T REAELE T 1K
ANZifhd. Bk, AMR4E US DoL i OEL, VL7 (F1-F5 2 Wi 1) 5
W ) PDE {E 40 R :

_ 0.2 mg/m’ X 8 /MI/RK X 5 K/F_0.048 mg/m’

R
R 24 NI/ R X T T/ JH 1000 L/m°

=0.000048 mg/L

.o 0.000048 mg/L X 28800 L
H 7 = gs/ ; ~0.027 mg/kg
g

PDE=0.027 mg/kgx50 kg/ (1x10x1x1x1) =0.135 mg/ k=135 pg/*
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1. IARC. Overall evaluations of carcinogenicity: An update of IARC monographs
volumes 1 to 42. Monographs on the Evaluation of the Carcinogenic Risks to Humans.
International Agency for Research on Cancer, World Health Organization, Lyon.
1987;Suppl 7.

2. NTP. Bioassay of selenium sulfide (gavage) for possible carcinogenicity.
National Toxicology Program, US Department of Health and Human Services.
1980;Technical Report Series No 194.

3. US EPA. Selenium and compounds (CAS No. 7782-49-2). Integrated Risk
Information System (IRIS). 2002.

4. ATSDR. Toxicological profile for selenium. Agency for Toxic Substances and
Disease Registry, Public Health Service, U.S. Department of Health and Human
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8 (Ag)
H T N
PDE (ug/K) 167 16.7 7.0

f&j g

W (Ag) FEWEYH FZ N+, 2 MARE . BRFMA MREZDE
SE IMEE A BRAL AN — L8 2R i T XA TE o AR /K R B R R ER AN S 2
REBREILEY . REHEWHEHE 10~100 pg/kg FIMER. RLIEBFRE
FIuE, ARAREIIRE . RIE AT T A F B L. R E
G F T ANMBAREEAL AP i B AL, AR AT PR LG BRI A 1 AL
o
BHEREWRE

PR BORANE, Zh) e oA AR 2 85 =i 7350 78 4 I B0 PR .
PRl T AR N4 S P

NI B BURR B PR S SR AR P B BERRAR & 1 Al T2, g a2
LR TR AR S 5 A i SR B A 45 G, T I K A M (B8 AR € B AR
RN, e A JEE ) SR e g 5 380 1 s g
HAR&4EH PDE {8

BETARMIE AT, 25 T HEVE/D IR 0.015% MR IAHIZK (0.9 g /N
32.14 mg/kg THIRER: 64%%) 125 K, REEWWIMMEAIT RiEsh0. S5X 4 AH
LR BRERH BN G B, AR ARG RAEAR o 7E 53— BUSZAf 5e 45 7/
RS VEST 1 mg/kg AR 5, K 2n A A7 EM, ik PDE {E 5 5 ng/kg/
KEISCER AR5, LA (FI-FS 2 W% 1D 5100 PDE {H0F:

PDE=20 mg/kgx50 kg/ (12x10x5x1x10) =167 ug/k

BT E#EL S, KH LOAEL {4 PDE {4, # F5=10,
HE5HE42H) PDE {H

1935 4% Gaul M1 Staud K& | — ki NER KSR 22 VR Fi 23k 0, 12 44
SBFETE 2 & 9.75 FEFR KRS LA IR 31-100 YKo BF 5T 45 R BoR S EUR T 1N
R RFFIER 1g SBHR. REFFREHE 1 H A S MRE TR . i1
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PEBLITAT 7T, US EPA KiZ57IEAF N LOAELY) ., KA IR 7 ) 2225 A BRI HL5
ERIAANERE, G A HRE N IR PDE. (HA2, IR Al Tk i 28
FI B FER

OB R R TR . IR FHBSERER 1 FJG RZ 21 %K U AR AR A el
MR AR B M SCRR IR IE AN R A U A AR (U R R ITE 2O I TE 0.4%
2 18% [a], NS EE A 18%17) . 4% REAR 1) 1 iR AR )R F FEAE 1% %8 50% 1],
F I IRi&4% PDE B DURIEREF 10 (W3S 3.1 TRTiR) kit B4 i&4t PDE. #
S 184 PDE 1T

PDE=167 pg/K/10=16.7 pg/ X

A& H] PDE {6

INARIBN fe ¥4 FEE AR o 2 2 1K) s 2 A2 it AR Wil SR 385 LA B 1 i« X T4 )
WATEHRI S, TLV 8 0.01mg/m’®), CLE#EE A FiHH W PDE {H a0
T

_0.01 mg/m® X 8 /NiF/R X 5 K/JE _0.0024 mg/m*
24 /NE /R X T R/ 1000 L/m?

HELLE =0.00000238 mg/L

.. 0.0000024 mg/L X 28800 L.
H 7 &= mgé - /R 00014 mg/kg/ K
g

PDE=0.0014 mg/kg/Fx50 kg/ (1x10x1x1x1) =0.007 mg/F=7.0 ug/F~

S IR

1. ATSDR. Toxicological Profile for Silver. Agency for Toxic Substances and
Disease Registry, Public Health Service, U.S. Department of Health and Human
Services, Atlanta, GA. 1990.

2. Hymowitz N, Eckholt H. Effects of a 2.5-mg silver acetate lozenge on initial
and long-term smoking cessation. Prev Med 1996;25:537-46.

3. Rungby J, Danscher G. Hypoactivity in silver exposed mice. Acta Pharmacol
Toxicol 1984;55:398-401.

4. Rungby J, Danscher G. Localization of exogenous silver in brain and spinal
cord of silver exposed rats. Acta Neuropathol 1983;60(1-2):92-8.

5. US EPA. Silver (CASRN 7440-22-4). Integrated Risk Information System
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(IRIS). 2003.

6. Gaul LE, Staud AH. Clinical spectroscopy. Seventy cases of generalized
argyrosis following organic and colloidal Ag medication. JAMA. 1935, 104: 1387-1390.

7. Hadrup N, Lam HR. Oral toxicity of silver ions, silver nanoparticles and
colloidal silver — A review. Regul Toxicol Pharmacol. 2014 68(1): 1-7.

8. US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants.
U.S. Department of Labor. 2013.
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aifg (TD R —MiEatEE, FEA+ M3 WAEpms. Sie 5
(K+) WIESF B ael, g RARMER. BTAEER T1 35
B2 A, PR EE T K. TRIREETTZGH, REREMER, BTG
WIT, e YRR KB, BEEGFE. SSRRAVES. TI ) BEHTEIS
. fERAFLFEFRITTER, ARARE TN,
BHEREWRE

NFIBHI B, FEAl 2 BTE, 24 H R TR 24 e ust i # R e 2310 K
R EE (BRRE. CmEh. BURIREL) LA S R T =
HAR&4EH PDE fE

— IS T RERIREE 90 RIGFFVERT AR, DRe T AFIShYEE i - 2411
FEER B HBR, U BT BT S B 6 K AE 3, € NOAEL fH 4 0.04mg
TlkgB3. Kk, #KHER R 0.04 mg Tlkg i) NOAEL {8, LAAHEAF (F1-F5 &L
Bt 1 tH5E Dk PDE {HA1F

PDE=0.04 mg/kg/ K x50 kg/ (5x10x5x1x1) =0.008 mg/K=8.0 ug/x

F5T &K PDE fH

AR ILAEA A PR S I A R R DSBS o P 1 2k 1) AR AR FH JEE 2 (> 80% )
B, [k, F4%) PDE {65 Ik PDE {—3.

PDE=8.0 ug/k

HAN&4H PDE {8

K WAL AP IE IR HAE . US EPA AATAEIR TR 45 B2 LA
HEHRN S HZIRE o T 0] BEIR NS BBV IRA T 2440 02 15 RO BLANH 52 1)
J R A NS P BRI B, RN IR AR A RSORN B MR AR =10, JE I 1 i R
W IE B fh T1 WU AT H IR LB . IRk, $%9E4F PDE fE %52 " A\ PDE {H.

PDE=8.0 ug/k
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27 3R
1. ATSDR. Toxicological profile for thallium. Agency for Toxic Substances and

Disease Registry, Public Health Service, U.S. Department of Health and Human
Services, Atlanta, GA. 1992.

2. US EPA. Drinking water criteria document for thallium. Health and Ecological
Criteria Division; Office of Science and Technology; Office of Water; U.S.
Environmental Protection Agency, Washington DC, 1992.

3. US EPA. Toxicological review of thallium and compounds (CAS No. 7440-28-
0). Integrated Risk Information System (IRIS). 2009. EPA/635/R-08/001F

4. Moore D, House I, Dixon A. Thallium poisoning. Br Med J 1993;306:1527-9.

5. OEHHA. Public health goal for thallium in drinking water. Office of
Environmental Health Hazard Assessment, Berkeley and Sacramento, CA. 1999.

6. IPCS. Thallium and thallium salts: health and safety guide. International
Programme on Chemical Safety, World Health Organization, Geneva, 1996. Health and
Safety Guide No. 102.
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%
%) PDE {HRE 45

2% (Sn)
(mPil EST LS ON
PDE (ng/ %) 6400 640 64

f&j g

B (Sn) R—MRAGLEE, 77+ M+4 FFEAmES. SREERTH
WEDRILENY) . T A G RRANFI IR 2h . S Fhdi A 5
A5 K B P Ah 78 70 8IS GRIEIEE] 10 pg /). Bt RELes) P 4E A
HHILFE R TR. [H 2+ FHHEREFRINER LM (PVC) HIFEER .
TENTOR AR, TN LA VLS B AT 2R B vy, DRI 22 A PR 22 T P14
LA
BHZERE

AT 1L R AR WY R85 SR AE AR A EL AT B DR B 1 U A o AR R BRI JL It F
PENFL LR HAAE IR (1 ML 20 8 1 PR AIG R SRR I 28 . 38, ZEARSMIN, #5A0
Giah BTV AT, AR SRR O T e B N B . TR R A Y
ANRECK RS, SR W B0 TR,
HAR&4EH PDE {8

TR K R E R RS 2 5 U & 5. Ht, R¥E (K NOAEL {f, 41
150 ppm (FH4TF 32 mg Sn/kg/ KD Pl Mk PDE 1H. ZfE MK 90 KIHFFT
R, BEEL TR REIES) 500 ppm & L EHILZTMBLR M. (K LHF FUR
SE M iRk PDE fH EE NTP B 78 BARSCE, PIAAIA 13 A NTP 7715 56 FE T
TR H R EE VP L Groot 28 NFTIERF AN B IR (flan: A A 4
FLEE M G RG22 Fe b5 ) . LLRBE A7 (F1-F5 S LBt D 5 DRk PDE {H4n
T

PDE=32 mg/kg/ kx50 kg/ (5x10x5x1x1) =6.4 mg/K=6400 ng/K

AT iE42 ) PDE {H

B SRR TVE AT RS PDE EAME T EE VPG . MR
G AP0 0 1 B AP0 FH B 2000 5%, BLE AR PDE {5 DA IE FF 10

(ZWH 3.1 %5 THEIEN K PDE H401F
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PDE=6400 pg/K/10=640 ug/k
W& PDE {H
B2 VSRR TOVE T IR &2 ) PDE (B ER AT (] 2 P4l . B4R
AT TLV A (2 mg/m?®) Bl HiE I E MRL EAA 785 B, Bk, PAH
flik PDE { & AL IER 1~ 100 THER N PDE {H (Z W5 3.1 75).
PDE=6400 png/K/100=64 ng/x

SR

1. CICAD. Tin and inorganic compounds. Concise International Chemical
Assessment Document. World Health Organization, Geneva, 2005. Document 65.

2. NTP. Technical report on the carcinogenesis bioassay of stannous chloride (CAS
NO. 7772-99-8) in F344/N and B6C3F1/N mice (feed study). National Toxicology
Program. U.S. Department of Health and Human Services. 1982; Technical Report
Series No. 231.

3. ATSDR. Toxicological profile for tin and tin compounds. Agency for Toxic
Substances and Disease Registry, Public Health Service, U.S. Department of Health
and Human Services, Atlanta, GA. 2005.

4. De Groot AP, Feron V, Til H. Short-term toxicity studies on some salts and
oxides of tin in rats. Food Cos Toxicol 1973;11:19-30.

5. US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants.
U.S. Department of Labor 2013.

6. EU SCOEL. Recommendation from the scientific committee on occupational

exposure limits for tin and inorganic tin compounds. European Union Scientific

Committee on Occupational Exposure Limits. 2003;SCOEL/SUM/97.
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i
YL PDE fH 45

(V)
(mPil EST LS ON
PDE (ug/X) 120 12 1.2

f&j g

V) AFETHFPRMETTR, HFASFELS 1. 0. 2. +3. +4
F+5) fEfE. V IERZHAED AT FZUAIREE (VO FIEMHH (VO D B
XEAFE . P B IERBUR 2 . AMEPLARE SR ETIA 10~60 pg/K.
MR KB B EE T /KR, FEATE 140 pg/ k. AT IS SLIR AR AH
A, 2 pg/L ZIEEHE R ER. REHAERNTAAE, HRENEH R EEE
YA F i A A
BHEREWRE

PR R EN, ELSRAMNN, HEA A — Rl RER AR E0E
Il (2B 2%) 1,
HAR&4EH PDE {5

R TR, B . O I R I 2R e 32 B M . fE S
PR AN CUIRAL 12 B RS ER7E R, OIS 0.12 3% 0.19 mg BT A B4R 5L
PRI TE 6-12 J&, KW MRASHG FFohee ORI f g e AH R E A Hm =
BEKST B Dhae CRr R 28 %0 AR E Bl e 2 35 A8 A o 5T iy RH I, s 257
75 RAEHLA TR NOAEL 184 0.12 mg/kg/ R, LLEEE T (F1-F5 2 W 5% 1)
T DK PDE fH 1R

PDE=0.12 mg/kg/ K x50 kg/ (1x10x5x1x1) =0.12 mg/ k=120 pg/K

5t/ PDE {H

P2 VLR TR T A SH& RN PDE (HER (T EE PG . 5T
PR AP0 00 1 AR AR FH KL 1~10%1Y,  BLETAR PDE {HEFR DU IE
HF 10 (005 3.1 45 H5ER K PDE U0 F:

PDE=120 pug/K/10=12 pg/ X

®AN&4H# PDE {8

— UM 2 AR A AN 58T T 4L PDE fETHE . IS
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H 5% B 1) TR LA BRI 0.5 mg/mB, AR AL L2 — R v,
—EARIFET 255 . Bk, BAOR PDE BRI IER T 100 (S5 3.1 45)
FAHLI N PDE fH.

PDE=120 pg/K/100=1.2 pg/ K

S5 3CHR

1. ATSDR. Toxicological profile for vanadium. Agency for Toxic Substances and
Disease Registry, Public Health Service, U.S. Department of Health and Human
Services, Atlanta, GA. 2012.

2. IARC. Arsenic, metals, fibres, and dusts: a review of human carcinogens.
Monographs on the Evaluation of Carcinogenic Risks to Humans. International Agency
for Research on Cancer, World Health Organization, Lyon. 2012;100C.

3. Ress NB, Chou BJ, Renne RA, Dill JA, Miller RA, Roycroft JH et al.
Carcinogenicity of inhaled vanadium pentoxide in F344/N rats and B6C3F1 mice.
Toxicol Sci 2003;74(2):287-96.
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iR 4: 25451
¥ PDE ERAL N TTR JR R B R B 5

T 1: B H AT 10g B2 5t b % 21 73 03 A% 0T IR F Se VIR R EE

PA—Ff IR BAR 25 5 Oa B, 12450 H BRI RN 2.5, &F 9 Méln (1
FREERLZG AT 8 AR, AR A4.D. ZZ5m A 10g ) H R RKFNE, #§AT N
R A22 BKPRIEZ. HIT750% 1 il e v BE R, g 9 A 2H 73 mT DAAE il 7 o
DT B T o 72 JXURS PP A o 75 2255 18 JEURE 24 45 B A O S AN B AL 7],
LB, A B ORAMLSEITR . BB R LAER A2.2 g KR
FAAE, WIFR A4.2 45t 17 25 PR JC R AR U R H B ORSNE . f H 24 0 S
bR AR A2.2 F B Te 3 2% ok 52 B 2 U B2 3fe LA 245 i 2 s H BN B 2.5¢)
W € TC B A BT AE H i KIRA & . BT R RN H R REBAEAN R
A4.2 FEFEREA .

W TR, BA TR RS PDE RS, [RItL, G iRAEEFRAE S R EE
PIRFRRR, W24 i rhRER TR A% B ER A 2B PDE (PR EE .
R A4l ZahEMHASHHBRRRAR

Hoy HEAR/g
R A2 0.200
e 4EER (MCC) 1.100
FLbE 0.450
T RS 0.350
A2 B SR 4 i 0.265
T e Bk 0.035
BRNRA4ER (HPMC) 0.060
ZHAMER 0.025
AR 0.015
il 751) 2.500

R A42 HFEA22 (REKREH—HHBAEN 10g) HFHKRERE
BRAEFRE (ng/g)

My :

Pb As Cd Hg Pd \% Ni

J L2 0.5 1.5 0.5 3 10 10 20
MCC 0.5 1.5 0.5 3 10 10 20
FLPE 0.5 1.5 0.5 3 10 10 20
TR AT 0.5 1.5 0.5 3 10 10 20
72 Bk B A T 0.5 1.5 0.5 3 10 10 20
T e ek 0.5 1.5 0.5 3 10 10 20
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HPMC 0.5 1.5 0.5 3 10 10 20
—EAER 0.5 1.5 0.5 3 10 10 20
AR 0.5 1.5 0.5 3 10 10 20
HERAHBAE (ng) 125 | 375 | 1.25 7.5 25 25 50
PDE (ng/R) 5 15 5 30 100 100 | 200

Tk 2a: REERE SN R Z b b A 23 J0 R 2% BT A ST VIR E PR

AT 1 o i AR A4 24 5 9, 124 0 H R RENEN 2.5g, &6 9
5 (1 FPERLZGAN 8 Fhéfkl, W3R A4 D). T 771k 2a il H VAR IR,
9 FhZH 73 AT DAL ) ) o DT S5 B ] o A8 JXURS PP Ay o 75 2255 18 OB 24 45 B i
FH MR A 77, o222 PR Y, A 4% RIS TR . R A2.1 111 PDE

EAT 2 30 1T R B RURS VAl o R A A A e 2R 2% o AR B KR

i FH 245 i SE B H SR AN EEAR A4.3 THITCR AR BE IR L (IR 3fe LA 245 i S5
b HEEN B 2.5¢) KB E T0 3R 4% I A 1E H BRI o BRI T Z 2 B H Bk

NBEARE A43 SFUHER .

TR, WA TR PDE BIBREE. BRL, anREERP A > R
FERIRMMR, MZ) i B TER A A 2l PDE R
XFEUTTER 1 AT 22 WRIZIREE, T LURBLTTIE 2a B SCVEIREZIE N 4 15 . X
FE RN 2 I H RN B2 4% 10g A 2.5g 71545

R A43 RiRKFEHBRABRRARIRED —THHERRKRTIRE

2y BAARTERE (ng/g)
Pb As cd Hg Pd \Y% Ni
JR L2 2 6 2 12 40 40 80
MCC 2 6 2 12 40 40 80
FLPE 2 6 2 12 40 40 80
TR 2 6 2 12 40 40 80
2 IR B A 2 6 2 12 40 40 80
T e ek 2 6 2 12 40 40 80
HPMC 2 6 2 12 40 40 80
ZHAER 2 6 2 12 40 40 80
AR 2 6 2 12 40 40 80
HEABAE (pg) 5 15 5 30 100 100 | 200
PDE (ng/R) 5 15 5 30 100 100 | 200

JiE 2b: REE R H AR M T A TR SRR R L




PAT7%: 1 FIT73: 2a o fst IR [R)— A IR IR 25 it A, 1224 i H B KN
BN 2.5g, EH 9FMS (1 FHERIZA 8 FhAdRL, AR A4 1R PEAL
it 225 R IR 245 B A F AN ), BB PR Y. . R RIS T
o MHJTE 2b, HE B o R 25 AL ok v & T R 2R oA R R B I AT
NERB TONEE 5.5 TR AT 3 B 70 3R AR T B s 4
R Ad4 FHSPTREFRAKIKRE (ng/g

s KIEZ (ng/g)

Pb As Cd Hg Pd A Ni

R A2 <LoQ | 0.5 <LoQ | <LoQ | 20 <LoQ | 50
MCC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
FLHE 0.1 0.1 0.1 0.1 * <LoQ | <LoQ

TR S 1 1 1 1 * 10 5
AEHR SR AE 0.1 0.1 0.1 0.1 * <LoQ | <LoQ

il JIG IR = 0.5 0.5 0.5 0.5 * <LoQ | 0.5
HPMC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
ZEAER 20 1 1 1 * 1 <LoQ

AR 10 10 10 10 * 2000 50

* NS VEAL 2 Pd AL TR RIFERLR .

R A4.4 hSEREE, T RAVPAS ARl 4 53 b A3 o 28 2% TR E 1A )
IBTEIREE . 1ER A4S, Z8GIU0HT T IX B e ik e . TERXFIENL T, BT A
WERLEZ] S I LU B, SRR R v, T o TP IR BEAG, REZg
i) PDE EAN SR . f87 IR SR FERI & A AEAL DT R IR E 73 b (R A4,

F AR 2 B 2 TR AR IR, JF 5 BEE PDE (T HEL. % A45
YRGS A TR A4 RIA S LB,

R A4S FHEDPURFBTEEIREZE]

Y14 WEWRE (ng/g)
Pb As Cd Hg Pd \Y Ni
L2 <LoQ 5 <LoQ | <LoQ | 500 | <LoQ | 750
MCC 0.5 5 1 5 * <LoQ | <LoQ
FLPE 0.5 5 1 5 * <LoQ | <LoQ
TR 5 5 5 35 * 70 80
SRR Y B 0.5 5 1 5 * <LoQ | <LoQ
T I MR ek 5 10 5 125 * <LoQ | 100
HPMC 25 5 1 5 * <LoQ | <LoQ
—HAALER 50 40 10 35 * 20 | <LoQ
AR 50 100 50 200 * 5000 | 1200

86




* MBS VFAL B E Pd A RIEERITTER A, RIFFEBEIR

T 3. 2 mar i

LAJTIE 1s J7i 2a f5 i 2b A AR [R)— b AR [ 44 26 o 81, 24 4k H
RKENEN 2.5g, &4 9 MLy (1 FpEURIZGAN 8 FhbiRl, R Ad.1D. 7EX
R PFAy o 75 B R JEURE 24 5 e A AR AR (R4 R, BB R AL AL BB K
S TTR . K20 H RN EAMNITER 5K PDE {5, 23 1 iH R T
BRI TC R % R I KIS o BT 70 2 2% o 1) e B AN N I 1% 7 3R 2R 5 PDE fHL

R A4L6 AFEHPRERIE

BRARTRE (pg/g)
HIEAE (2 Pb As Cd Hg Pd \Y Ni
2 i 2.5g 2 6 2 12 40 40 80
e N HIARE (pg) 5 15 5 30 100 100 200

B B — R AR VA

D NN 7 =R b ST N Y v i v N O E e e A N E R P TR e (2
ER VAL I ME—TJ7 e ARZ AR 7R T KU PP &SP HE

CARR = 4 H BT (10 11 AR 42 28 dt D ). 224 0 H S RERN BN 2.5g, & 9
P2y (1R JEURZGAN 8 FharRE) o JFURFZGLE & e ) T AR R AL 71

HE N AL ISR 5 8 Tl B9 J7VE IR 1E (1 0 3R 28 RO SR BEAT KU VP AR
H T FR I 624 s R T A R0 g SE e RA I B, DRI S AR X 1 R0
2450 (As. Cdv Hg. Pb) #EAT MR IEAL . NI 1Pl AR B Be R 25 2R 8

4h

R AALT BETERFAKRT

BETRRER
RN ST | ARt ,
M| BEEIN | TEAFRASREER | AR ?gf;ﬂ;g;ﬁ
25 25 e
5k 2 Pd. Ni As Ni ¥
MCC " As. Cd. Hg. Pb None yn
FLbE i As. Cd. Hg. Pb None yn
TR y As. Cd. Hg. Pb V. Ni ¥
AR TR YR o As. Cd. Hg. Pb None n
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Tl JE IR p As. Cd. Hg. Pb Ni ¥
HPMC N As. Cd. Hg. Pb None "
ZEALER p As. Cd. Hg. Pb A T
ERERTS T As. Cd. Hg. Pb V. Ni T

B 5 R £ IR T 3R A IR R BEREAT BN A 3 AN SRR TR A T2
FeL oy BRE NIEE W BE R AL R 15 2 AT SCRRAN S, TRt 20 1Y
JRUSE VAT o RS PR S (5 A 0 Bl I TR A48 s F M 4L IBRN
IR T ITT R AU H RN &
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R A48 TLERMBFEIHELRPTRMAN S HBRAE

PP HEBAE SEIRE (ng/g) TLRFFEREBAER (pg)
() Pb As Cd Hg Pd A% Ni Pb As Cd Hg Pd A% Ni
JR k24 0.2 <LoQ | 0.5 | <LoQ | <LoQ | 20 <LoQ 50 0 0.1 0 0 4 0 10
MCC 1.1 0.1 0.1 0.1 0.1 x <LoQ <LoQ 0.11 0.11 0.11 0.11 0 0 0
L bE 0.45 0.1 0.1 0.1 0.1 * <LoQ <LoQ | 0.045 | 0.045 | 0.045 | 0.045 0 0 0
T IR 0.35 1 1 1 1 * 10 5 0.35 035 | 035 | 035 0 3.5 1.75
AR IR AT 0.265 0.1 0.1 0.1 0.1 * <LoQ <LoQ | 0.0265 | 0.0265 | 0.0265 | 0.0265 0 0 0
fiff R PR % 0.035 0.5 0.5 0.5 0.5 x <LoQ 0.5 0.0175 | 0.0175 | 0.0175 | 0.0175 0 0 0.0175
HPMC 0.06 0.1 0.1 0.1 0.1 x <LoQ <LoQ | 0.006 | 0.006 | 0.006 | 0.006 0 0 0
“AEAER 0.025 20 1 1 1 * 1 <LoQ 0.5 0.025 | 0.025 | 0.025 0 0.025 0
EZRER S 0.015 10 10 10 10 * 400 50 0.15 0.15 0.15 0.15 0 6 0.75
KA 2.5¢g -- - - - - - 1.2pg | 0.8ug | 0.7ug | 0.7pg 4ug 9.5ug | 12.5pg

* NS VEAL I E Pd AN RIEERITTR AT RIFERLR .

R PPAS TR R — 2D X 2 A.4.8 w24 it Hh o6 3 2% 0 1) S DN s PO 45 b BRI AT LR A, R e 3 2 O
R A49: TR —BEm AN A
551 5. [RUIIZY S o R INAT AT e R CEERERZD . il H B 0 3 DELEVEAL sh ik — 255 8
552 5. #iE 525 AT BT AR OC AT AT P AE M 0 R B I o 10 SRR LA AE VTl Hp ik — 255
5381 B AP TR AR SR TUT T B A 0. DS RE B TR AR T MELE VR4l i — o R
845 e NERE RGN M IEM CABTTUHN TR AR . 1CFRE TR A LUMEE PP gt — P % R,
555 4. Gl RS2 RS AL I TTER,  TH BRI LR T 3R AT TR




56 5 VR AL TR AR A

%7 50 F N SN RS AE TR A AR B . AR C AR R HAR R AE PR IR BE A, AT LN FH A AR 0 R A% B

PR E (PDE 1 30%) .

55 8 5 UM RIS iti—an R 5 5 F P BE D T EEE T HERIBIE CGR 7 51D, WIABEE— D iRV e s

BIME, ZHERZ TR

il

1 2 3 4 5 6 7 8
Tt | AEHM (L | SEMANBENEBETERETEN | £5F | NMBER | FATLERR | TERHETRE - e
& | SHwERD R S5 W& | gaHRY | BEM (ng) | BRERTTEZME
As 4 TERTA EHRL R SR B A | 6 i 0.8 & 4.5 TG e i — s |
cd 4 TE R ik b oL 8% 21 % 5 o o 0.7 & 1.5 TG e 1t — A |
Hg 4 TE BT Ak oW 452 28] 1) 2% o o o 0.7 & 9 TG e i — s |
Pb % TE R ik b oL 22 211 2% o " i 1.2 & 1.5 TG e 1t — A |
Pd | APIE{LF] é @ & 4.0 & 30 TG 7 1 — A |
Ni | APIEALF TE 3 Pl b oL 2% 21 % o " i 12.5 & 60 TG e 1t — A |
\% i TE 3 Pl b oL 82 21 % o " i 9.5 & 30 TG e it — A |
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P13k 5: RERMERAGHREMTRRFRE

H

1 E%

2 Jal

3 BRRRGTEG B 4 i i 2 TP A R U

3.1 JGERF (BD I3 B

3.2 HEMEH T H L IMZ5 5 1) PDE

4 R4 rrEBH R HRER (PDE) KEN
4.1 IR Vg R T (CMF) HIEST

4.2 R k4 %5i%4% PDE

421 BREE (TD Ffl (As) DAAMFIJGER A4 1) PDE
4.2.2 fili ") PDE

4.2.3 ¥¢[*) PDE

5 BABLHI B IR R AR KW B IR B

6 2 it H XURS PPA7

7 BRRkS 2242 H) PDE {H

8 & U
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dbe
185=

2014 4F 12 H, ICH 8 3Z& i efieifk 7 B TAEAE SR ICH Q3D Juam A«
AR SR ZIRFENGH T 24 FocEA (ED Rk SR 2k
R H VP #F5 & (PDE). 1EfR RN 3.2 %, 4 T @ HARSG 2440
PDE . 75 Q3D AR, JF Kk K IRFNIE K7 25 251842 PDE 5| 2%y,
NIX L2 i MR IE U R J i PDE U208 Pk —28. Bt s BEEY
J& Q3D FHFg IESCHRALIIEE, FFEROL B AN B 45 2 A2 T BRI (S B

RTINS J 45 25 A BRI, BRI PE 0B, e k2 R e g,
WRAFTZIRME RS, SRR RYEE. R Bibkamk. BE
AT LA RAE g G 28 mr 0o 2 Jbk H A1 2 B R P90 2 e E A, 0 eV 2 A 2 A
. ERE (BUERD WU, BIMEEY B kAR T EN 4 B IR, BT B2k
eV FREIETAL, A G IR DL 2 A 2 IR

MRS B b R B s A= (BRI BUZD, Sl H e 10-20 2 0id 4 i
A TR — PR A B, JUHR AR (ST,
b, EFEAE T EORNZ CAPD 1E N W) 5% B2 ik N4 S R 38 o 75 B0 Can
i35 LA B APT 3% I

RTIXLE “fEyBH)7, EMAERNE, HTEAERIARZER, W5 AP
PBIE RIS T ANE T IO 3 40 - VA B R4S 2538 15 70 3 4% 4 B R I 1 AT
FEA Mo BT T R AR RN o Bl KL — 24 e BRI R R 28R G
1-4%) TE7 % J5 TR W6 G R B QH B VA T bk 25, Rz IR v R A 50 2 SR AR R TS N 4
B2, Hostynek 55 NFEHIR (Ag) fRIEEBUE K I AASHR G, Il
AHIERASE (Aw) B BERR P A SF, A SRR, 4
o T 5REME AWML G IF AR B, FESELEBL) AN N Rk EAAAE
SR GED (IR RSN AR 00 2R R A Y Ai i, (H7E A 2SR 40 i

BN 3 WA RRAN 53 b 38 53> ik, R B Ik AT 4 8 45 & AR g T R

TE4n Hostynek 45 AN SR ISCEE LR BT /R, R Ik 2 Rk e P 2 B
Bz ko 4 By R BRI B BB B . RANGE, AR 2R PPAL R 2 HOT R AR 4
TR <1%. TE5 3 TR0 R A% A0IE R GEAT VELR T 18

I RHEAR G BUTBE SRS AT BN FORI PP Al 4R 25 45 A FF 4L
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PEREAT RN, oS A48 S b (K e 3 BEAT VAL o T8 R SRR SR TE T 3R
2% 5T R JER ST 2R T AN A2 B MRS o TR 22 3807 38 4% o B LT %o 285 1 14 7 s o
RIS, EAh, B A IE IR B B AR T TREAT B PR 4h 2 AR (K XU VA
b, SR — ol R AL R, AR IR TR R SR
2 35

% Q3D F5 3 J5 I P 33 A TS R 0 FH B4 B A P 1) R SO AT 38 e 4 24 1445
2 it (TEAR PR 1815 8 B R 4R 2 AR 20 D o AR EANE TR S 24 (1
Sl BHE). REIREHZ . BEMAY. RENHEE AL, R
AT 25 W SARYE Q3D FRFIIESCES 3.2 R M AT VRS
3 RBRAHIERAMMREMTEEEREN

SCHRZRIR G T 2P ReAAERE R O R ESD, B TEHLE
TR AT T SCEREEAT PPl BB AP I~ . AR A . sk i
CENI N E T

LRI A G B, REUBERIAN, BH I RN R R R
Voo XK 2SN 2 S E TR, AR E R EAAREN S EE. o
T AP A IC R 103 B RIS B PR, ASRETS B4 0 R RIS oy Btk
J R SR 4 251845 1) PDE, BT A CRER FRIZAN TR 7% Bk, FFk HH—Fhid
75, BRI R E N 100%, R4E R RS 2@t 4 5 2 5%
F R ks 29382 R T (CMP), XS4 2538 1% PDE BT IE, BRI kS
Zji&t% PDE (W5E 4 %), KA 25i&1% PDE & T KRR KRG 2.

30 GRER (ED K3E Rk

MR SCIE N A GG ER (A BRSO AR FE 2 0 3R 1) 22 A PE VP A 1 B B AH B 4
X TCER M BRI . A 4 B AR DR BE R B R FUEAT L, 25 R ERTF R
TR BRI . X T O E B RSO/ BRI AR o 3R, AR EOEE T IR Y
TR, I H 2RI BT A BEHEAT & U0 7 2 A1 B0 0 5 2 A B SO
AT L], RIVEAAAEARIB ), T8 30 2% e 5 AR A o 5 8 e PRI s« 437
FE 7 J5 12 R E FR T Po, 12 A RES T K BN EACET I i) Pb /T 0.005%

1 Q3D fE AN K UM AS PR R A R . BT NS AR R I R 0 B AT B
o BUR AR .
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FEN BRI A0 2 45 b oA Rl B L s E L,

B 25, AR 22 R 3R AT RESENADEE B IRSURT 4 Sy AR R L o SR B8 IR 3R
IIRUTE

« EWMHERER (BlinoRREYEIRS . BT, R, dia%
P RVEFARCRT B, F/Ek

o BUMIKINE (BIINAZHRERUSTIE. AA/FBERFFERT. B2
LR R N T AN A EAE e Rt Y itk i MR R )

o ZWREMKHEE B AFhZ R BRI B PoK-E 1R R /AR
B R

RIS B B3 5 TC R A G YIRS K, e BAEAF 26 F R R REFh 7T

AIHATIRIGVPAS, DIFRABINEAL . TR ki, 15218 M 24 & b
BRI A] BEAE LA AN AT ATV

ST AE VU R A ROBIE ST A d e B Pk g 2 AR 3RS I A SE B ISR B M
TR AT PR, RLR R B T R —Mhd F I ORsF 1007 . F S BT AR A 1 24
(10 2 P A0 A N PR B T BT S 45 23 4% PDE 1931 [ k45 251%1% PDE. N 115
FX AR BARAE AR BT R, 775 R8T A 7T RS IR FE R 3R, X4 K
ZHOUE R, (EEG4 Y5845 PDE FIZERE LR 10 f5 R4k 10 fi KA
AR FHVE WS 4 &

3.2 HEER TR KRR m ) PDE

SZAV L TR A S e 8 IR a3 0 3 2% 0T LB E N L R R HL R B A CRT R
A S RBO . Pk, A8 je kg 2512 1438 ) PDE ANIE A TR 97 R Je it
JECAH P J2 52 1) S R PR R 1) B R 48 24 240 o T 2 5 S L e P AR
(Bltn, FERREz . R =R K. KIEMER ), SR
ICH Q3D % 3.3 & Jit I i 37 A o FAAR 491 (1 & BRARRE o 38 & & R FIVE S 45 24
4% PDE fEyix £6 24 it ) 5 31 s

NG PRI R IR A AN A RO A A ) H R R IR R S iR R R SR
U0 2 SR PERIOR TE % . DRIk, T A et Ak R N B R 24 e T DA R
e FTRA, B4 251445 PDE & H THRYT XL e gt Bl HAb tRig & & stk
TR 24 o

e
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4 FireEizESHATHREER (PDE) HEN

F BRI G 2 4 R 44 253842 110 PDE # R IK4A 251852 5 KT (CMPF), it
AT 2% TC R AR K45 25342 1) PDE.

4.1 FIRGHBFHERT (CMP) KRS

Bk (B8 1 B 3 5D, G e8E R R LY, K2
HOTRZFAE BN T 1% 4085 3.1 35 FTIR, 1R 2 K3 AT SRS MR AR .
A IE T JRIX LR R, R IN 25 L& AR = ) SE 1) 5 B 0d R s, R
— AT CAB LR TERAE A B RV 0T VAR B BUIKEE 253815 PDE. 4 1 fif RIXEE AN
ENE, KL IT%453 3] CMF.,

1. Bff CAs) FIEE (TD DASMTTRARBT, K B ke 252 A
J& (CBA) N 1%.

2. ZRFI eI CBA & FIAZ, KA 10 5 RECKRIG I CBA %)
CBA),

3. FVESGZ5EE BA (100%) BRULAEEJS CBA, i1 CMF.

4.2 B k%2124 PDE

B k4R 24 184% PDE THEUI T

B2 k45 245 PDE={E 41 45 2112 PDE X CMF

TR 254t PDE Kt HOLUE %4 R4 FI-FS 80 MRS 2@t
PDE iI 543, HR4A 24545 PDE 6045 22 4% 2 % AU I3 A S PR AN A ME (L ICH
Q3D Fffax 1o B, BZfikés 24342 PDE AN E3dt— DR

®AS51HIH T kg 25i%1% PDE.

4.2.1 BpA# (As) Fig8 (T CASMRISTERZREI PDE

XK CBA (<1%) WIJCERAF, KH CMF 4 10,

X T CBA<1%MICEHEAR, WH )G CBA=1%X10=10%.

4 254 BA BRUL%E 5 CBA 195] CMF.

100%/10%=10.

B ik #5ig A% PDE 5

S Ik e 2451445 PDE={1:44 45 241% 1% PDE X CMF.

¥ Ik e 24514 4% PDE=71:4 45 241% 1% PDE X 10,
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RA5. LB T & IuE R B Tk 4s 24348 4% PDE.

4.2.2 i PDE

ST TEA U, AT B 2 B HOE B SOR T R 2 B A e AL CRZ) 5% )
81, [k, W CMF A2, iHEIF:

WS CBA HH.: 5% X10=50%.

W 45 25181% BA BRLAA % 5 CBA 33| CMF

100%/50%=2

B2 k45 24 384% PDE 15 :

B2 ke 25 384% PDE=114145 241515 PDEXCMF.

Je )45 #5i8:4% PDE=15pg/dayx2=30ug/day.

4.2.3 %81 PDE

IR R KRS . BT IE 3R e B AU, o A T 4 2%

12KF-. %S PDE & T1E M 4521845 PDE, CMF 4 1.

B k45 24 14:4% PDE 15 :

AT 45 25145 PDE=8pg/day.

Fe k45 2453445 PDE=8pg/dayx1=8pg/day.

5 SRMEHRY B BR R IR R RO KB PR

B2 R4 A% 24 b LA 2R 5T A7 1) 0 3% 2% o 1)U B3 6 A 2 LA 51 i
B . {HAE, %FF Ni M1 Co, BT PDE SMNENZRHIKE, DIgd o
A1 RS B JBR S R PR R R o 120K PR PR B A PR Ay B R TS R 45 24 i A R R R
(CTCL). XFFHATCEAB (Bl Crd, 51k ik USSR L %5 F 2 k4
242 PDE (Cr) B KT R k4 25384% PDE, R ANTR A oML

Menné 28 NS T Ni BRI EERREE N 0.5pg/em?/week, 1Ey = 2
L5 (DMG) Far 25 fiyar U BRI, AR 445 i R 1 5 Ni 2 FA W 45 & (REACH,
Entry 27, Annex XVID HJFIE, 1% Ni BREEIE H T B 300K 0 Hz k3 by 2% i ({31
WERE) oo IR S, I B SR AR B R RN SR A PR R SRk A
2y T N KRGS 25 IR o F T R0 B S A F) de /N B B R A 1 A
TR (FTUD, Z109 0.5g. FKRZE 254224 i1 KIS 1FTU K25 24 TR
23 250cm? (M F— R FRRMEAD U3 R4k X I FH 245 AR f7
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JRESALTTASAL,, (R CTCL AN 52 B0 H 245570 F A0 25387 (R 52 o MR 45K 0.5¢
TR 24 25 24 R AR I AR A 250 em?, 40 R AR /3 2 CTCL 4 35pg/g. &
AR X Co i % 2 AR BR A o 5 Ni 8B BREE 31-259ppml!,

HAIFIY) CTCL W& H T Co.
0.5 ng/cm*/week =0.07 pg/cm*/day
0.07 ng/cm*/day x 250 cm? =17.5 pg/day
17.5ng/day/0.5 g/day =35 ugl/g

6 Zaim B XU TG

1% ICH Q3D 5 J5 NS 5 b7 B2 ks 2424 KRR Ay o B k45 24
P25 ST TE OB AR TSRV R R TR VR RN il ) 25 e 5 DR T4
NS 245 25 AR R o

XFF Ni fl Co, B&T 5 EAHXTT PDE 255 m &R AR I/K-F4h, 6752
PEAAERT T2 A5.1 o CTCL B2 iz n R R B IR EE (ug/g)o BRI, 2400 )
JRUES Ak BB B Ni AT Co fI7KF Cug/day) /NT45T PDE, AR 24 4%
H kA IS % A5.1 1 CTCL.,

U1 ICH Q3D 2 5.2 TPk, 24 RS PTAl IS 45 2 8 8 G A O 2 i A
SRR R, IREE A NGB & T2 SR 15 B, LRI 2
AR T RIS 21K TG R AT

St i N R S R BRI 1) 76 3R A UK AR T PDE R, W T
Ni fil Co, BEHEHNTF Ni fl Co () CTCL (R, #EE2 PDE (LLK Ni
1 Co ¥ CTCL) 1) 30% € X AFEMIBIME, 1F S 76 3 445 /K1 B35 i) i i
FEbR o 2 B AR P FH T 007 2 4 5 AT A g s i o SR 245 5 P BT SRR D e 1 S
TN BRI ¥ 76 36 2% B KT Cug/day ) B R k45 2 AR B (ug/g), IRZ4AIKT PDE
5, CTCL ) 30%, S EHE N HE AT 1 3d 2 PR TR I o0f 7o R A% ik
177 RIS, AT R EAA ] .

P T 37 Bk 2 24 243 () B R A E SRR AN A e AR 1 5 TRT I 2 it RGP (9 T 32
TN fit 22 17 10 B (1 6 VPN AT DUV N DAy B kU3 15060 ) B4k, 4 H FH 245 108k
WA . BT CTCL 4% 0 2 — it EAFH, Bk, A2k
FAR AR 5 R F IR B DA B % BRI 36 Cn 21 R Jbk B A4 BRI 1)) R P4l
BEATREIE o BRI B AR AN 2 A8 F T AR K /NI s, F2 XU 22 B 7 (R — B4
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VGRS

Bz k45 2524 it 5 1V TSR BN S5 245 24 it (R AN [R] Z A TE T FERT DUAEA 245350
AL LB 7R Al B T R T TE O R AR T, VA 24 i 7E S A8 FH 2%
PR R B B 1R P BB AR EE 2 540, Rk i (A 7K F e FH KRR 482 TRIAR 4
DRI, S DR RS PPA 45 FH AR B R T AT T8 ST RRA E 25 R, S0
ICH Q3D il #i4 1; https: //www.ich.org/products/guidelines/quality/article/
quality-guidelines.htmD) o @15 LLX 7 A % PDE, MEHHE 1K F vl AR A ]
sz, HARAS AR R I LR AR I BAR TS AT 25 8
7 BBk 4 Z5i%1ERY PDE {E

FAS B T RRRE 45 25i84% PDE. 5 Q3D {RFF—8, HEUCEA
Jii (Niv Co) b 75 24 2 5 MR CTCL (pg/g)

WA R BRI STAK . R B ETIMEAT45 253842 1) PDE. X T IX 48T
2, KR EAHKIEA2 PDE.

R AS2EH THEHFIE N 10g 1255 K E 76
£ AS51 FBREE255-PDE. CTCL IR IE P BEL B TE

TR | El ICH Q3D R k26 245 245

PDE (ug/day) PDE BEoTER | EREIE

(ug/day) | CTCL(ng/g) | iR E%)E

HUE[FSF=/

JIILipIN
AR S SN 123
cd 1 5 2 3 20 - Yes
Pb 1 5 5 5 50 - Yes
As 1 15 15 2 30 - Yes
Hg 1 30 1 30 - Yes
Co 2A 50 3 50 354 yes
\Y% 2A 100 10 1 100 - yes
Ni 2A 200 20 6 200 354 yes
Tl 2B 8 8 8 8 - no
Au 2B 300 300 3 3000 - no
Pd’ 2B 100 10 1 100 - no
Se 2B 150 80 130 800 - no
Ag 2B 150 15 7 150 - no
Pt 2B 100 10 1 100 - no
Li 3 550 250 25 2500 - no
Sb 3 1200 90 20 900 - no
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Ba 3 1400 700 300 7000 - no
Mo 3 3000 1500 10 15000 - no
Cu 3 3000 300 30 3000 - no
Sn 3 6000 600 60 6000 - no
Cr 3 11000 1100 3 11000 - no

A U VTA TR 2 R RS IR TR

T WEHEA RN, 2B RInE MRS b RIS, B DR RS AR Al R A

FEXE (W ICHQ3D % 4 &),

SWEHEA RN, RS VAL AN TR R R4 293 4% PDE KT 500 pg/day 1 3 2Kt ER
(W, ICH Q3D % 4 &),

Y TC R NZ FIN A A 2% 4% PDE Al CTCL 3R, R4 B BlER, NiZFE K

RPREEER . LL Co A, #R¥% PDE MZg¥i K HA&E 1g, THEHIKREN 50 ng/g, #H

CTCL 35 pg/g.

FEIX PG T M %8 CTCL R .

SPdPDE i&H T4k #k. #. 47,

R AS52: 10g FIERERRA 2% PDE RRERE

) . 10g MR | s
JLE el k452 PDE (ug/day) | Jefkes 25k
CTCL(pg/g/day)
K (ng/)
cd 1 20 2 -
Pb 1 50 5 -
As 1 30 3 -
Hg 1 30 3 -
Co 2A 50 52 35
\% 2A 100 10 -
Ni 2A 200 202 35
Tl 2B 8 0.8 -
Au 2B 3000 300 -
Pd? 2B 100 10 -
Se 2B 800 80 -
Ag 2B 150 15 -
Pt 2B 100 10 -
Li 3 2500 250 -
Sb 3 900 90 -
Ba 3 7000 700 -
Mo 3 15000 1500 -
Cu 3 3000 300 -
Sn 3 6000 600 -
Cr 3 11000 1100 -

DA AR H TR 10g THE PDE
2 BEICER K F A A R R GE 253845 PDE Rl CTCL k. WS R HIZES:, RO%fF &
RFRZESR. BL Co . #R¥E 10g &, TH5HRIKE 258 1RIKEEN 5 ng/gs R¥E 1g 771
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&=, HEHBERAZa R E N 50 ng/g, #H CTCL35 pg/g. fEIXFHENL M iZ#H CTCL
PR

3PAPDE i& T4k, k. B, 47
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