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PVC/LDPE E58%d 13 ML= ER RLEEM

BER', FHEX?, BAE’, HEER'
(1R A2 % TR, 14 Bk, 519070; 2. 300UR T A2 HUM THR2E:, 2l 430023;
YT & R E TR B, | A& &, 518116)

=, B & AR GHR0RMEE-$ B RiE % (UPLC-MS/MS ), % PVC/LDPE £ 44} LK ¥+ 13 A+ 4L
FY e R B MRS ORI R A LR ISR, FRAT AN IRE, Fik RARRS KA
0.6%, 1.25%, 2.5%%) LB ISR AF AR S Bk, ¥ 8 GB 31604.1—2015 #9-Z Rt 474 £, H ok
BB BIRIF AR ZE G A, AL H-ESI+4» H-ESI-# X #7547, T2 R R A &2
FRERMS;AE (TTC) #FZLREIFE, ER DRERR LR BENS P 13 MY ELT R
KB EMERIF, RRHAKT 099, EAMWRAE 3 ANRERTF A mAFERELE A 82.7%~ 120%, 48
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ABSTRACT: The purpose of thispaperis to study the migration of 13 chemicals from PVC/LDPE composite hard tablet
into calcium zinc gluconate oral solution and its simulants by ultra-high performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS), andto assess their safety. Prepare lactic acid solution with volume fraction of 0.6%, 1.25%
and 2.5% as food simulation solution, and conduct migration test according to the requirements of GB 31604.1—2015.The

original oral solution and its simulants after immersion are filtered and injected. Quantitative analysis is carried out in
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H-ESI+ and H-ESI- modes respectively. The results areassessed by means of threshold of toxicological concern

(TTC).The 13 chemicalsin oral solution and its food simulant have good linearity in their corresponding concentration

range, R® is greater than 0.99, the spike-and-recoveryrange of each substance at three concentration levels are

82.7%-120%, and the relative standard deviation is 1.1%-11%.The migration amount of each substance is lower than the

specified limit in GB 9685-2016 and TTC and the calculated theoretical allowable migration amount. The detection me-

thod studied in this paper can sensitively and accurately determine the migration of 13 target chemicalsin calcium zinc

gluconate oral solution and its simulants. The sources of 13 chemicalscan be divided into intentionally added plastic addi-

tives, non-intentionally added substances and solvent residues. Their safety assessment is conducted separately. The re-

sults show that the maximum migration amount is lower than the limit requirements, and the exposure amount is lower

than the maximum daily intake calculated by TTC method. Therefore, it is preliminarily considered that the safety risk is

low.

KEY WORDS: oral solution; PVC/LDPE composite packaging; ultra-high performance liquid chromatography-triple

quadrupole mass spectrometry method; migration; threshold of toxicological concern; food and drug safety
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Naumoska 251 F 8 185 205 YA €20 335 - I 33 196 FH 4 R
(UHPLC-MS ) INE T 442 70T FHRE b i R % 14
TR s ARSI T W] s 2 4R 2R R R 1
i s oK FE ARV OISE A RO A B AR IR, R
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SE AT o SR R e BOHRE € 3 - A IR BT T R
( Ultra performance liquid chromatography-tandem
mass spectrometry ) fERfHUINAE H PVC/LDPE & & fif
Jr AL rp IR v B B b 13 AR | IR R |
PR N SR AN R WGR B0 % 5 . [RIIS, 454 TTC A
Cramer 433, 241X PVC/LDPE & & 4% 1 IR
EWOT R 13 B AL Wy b AT 2 A ST AG LAY
4 PVC/LDPE &8 Fr A0 1 AR i b XU A6 5 1 Y
LGN e AR S

1 K
1.1 NB5LH

FEANES R ROR AR 01 - = DU R T R
FHAY (UHPLC-MS/MS ), Thermo ultimate 3000, %
BOCHRBHE (PE D) ARAT; BEREXTRAE,
DHG-9145A, LiE—fEREARAR; HHRETRK
WEE, DKZ, biF—EBHEERAR,; BFRKF
(EWRES2 1), DQUINTIX224-1NC, FEZ Rl
A (dbmt) HRAF; LA EmE pH if,
STARTER 5000, BEHEFRH Y ( L) ARAH,

FERAA . AR A LR, gst (GR.),
AR BFI R A BR A F, BB, @ikal, (FEE)
By A AT WIR, gl TR kR



A2 EH 1T

BAEAEE . PVC/LDPE B4 M350 13 Fi b niE 8 K & 2 vFAh - 31 -

oA B2 7 5 8 28 B R E5 B 11 IRV W (415 1810001,
1904003, 1807038 ), K-l 25 B w5 454 R4S
BRI W 2 w2 (HES 1902042, 1809017,
1804005 ), Kl 254 FR/AHE]; C18 [EAHF P ( RA)
&5 mm x 2.1 mm, (ORFERGRIEN 0.5 um), KEF
MR (hE) ABRAR; PR HKR 5T
( DIBP ) ( CAS No.84-69-5, 4l 99% ), IR M
( CAS No0.301-02-0, 4hifE 70% ), KM ( CAS
No0.97-65-4, 4l i 99% ), —+ —&( CAS No.112-85-6,
gl 85% ), PIMTEARMILH] ( i) HIRAF;
XA R 3l ( DOTP ) ( CAS No.6422-86-2, 4f
B 97% ), —Z#FA LB (CAS No.791-28-6, 4lifF
98% ), PR —H R —H 5 ( DMP ) ( CAS No.84-69-5,
SR TF 99% ), HMEFRIH T F (L) HIRA
Al 2-FRHE-4-TF AR ORI (5 A IR
UV-531) ( CAS No.1843-05-6, 4l 99% ), 1-HJk-2-
Mg LA ( CAS No.872-50-4, ZlifE 99% ), =2k
( CAS No.121-44-8, ZhERT 99% ), ¥ Tt H
RGO B BRA R DU 2 W IR A TR TR
(EGDMA ) ( CAS No.109-17-1, 4liJ¥ 90% ), f#ifs i
i ( CAS No.124-26-5, 4lifE 90% ), TR — (2-4
FEOUEL) Mg (CAS No.103-24-2, 4 96% ), YA T
B (L) AR Tk & A FRA R 525 KA
Jitt L G ZR A K o

1.2 FHik
M AR & B A 32
¥ ) R E T Ak E T 2018 4F 7 H

1.2.1

2018 4F 10 H . 2019 4F 4 H A /=1 3 AHEUK 14 3 2 b
FE IR 11 AR IR WA ST 42, 416543 1M 1807038,
1810001, 1904003, H AR Z: 0.22 pm A LI 38
JE R E 3 A EATRE

1.2.2 EBRERYHTHE

1 AL A e B 24 % B DL R LA 1 PO A
U 10 B B B 5 I AR R R 5 IR AR Y Y 43
Bl n 167 25 PTA T 5 AP I e S e i 5 A e b )
A EAE FH 5 B804 1 fig i Bt B8 W AE B S S Y
FROE MR o JET DAL 0, S ST 6 1R 5 12 4 28 W TR
B ARG P TR 3 A FLIRAE N B S A
1.2.3 HYHHE

R X 12 s /] A2 7 1) SRR O I RO % B 3R M
ARG 52 A B 0256 1) 4 2 0 R 45 A 11 IR VR 1)
FETEAIHT L 2% R W AT B SRR T LB 15 e ) —
Ay 20 Fh, KREVENIEIGINRIMIAAE, Fefbse
JE Ay NI . BRDS . BRI A, T IR
WEARYE, BB TEY B N AR E , gtk
FERE 22, BISCRAERE . o, e T ik kit
AR R, — SRR R 2 BOE DL B 1k
NIEA R IE . T 2 FiEN, Rkt
13 Pk Ve BFRor iy, LBk S 80 e i 55
FULE 1.

124 THEH
¥ GB 31604.1—2015P 47 B 5286 . 4y il
B 4.96, 10.30, 20.60 mL FLER, NZEME /KB ZE 1000

mL, {12, BRI EN 0.6%, 1.25%, 2.5%H

1 13HERUEYHNRESHREEST

Tab.1 Parameters and quantitative ions of mass spectrometry of the 13 target chemicals

75 Z R BrEgEL  BET(miz) FETX (m/z) il 4% FL R /V
1 TR BE A% H-ESI+ 282.417 247.321/265.375 12.877/11.74
2 55 i 15k e H-ESI+ 284 88.125/102.125 23.32/22.82
3 T R Mg H-ESI+ 413 171.125/283.292 15.952/11.276
4 DMP H-ESI+ 195 163/190.726 53.694/55
5 DIBP H-ESI+ 301.088 240.238/245.071 17.85/14.81
6 DOTP H-ESI+ 413.212 295.208/381.083 26.23/5.8
7 EGDMA H-ESI+ 353 267.155/321 22.944/5.253
8 1- F -2 -k 5 H-ESI+ 100 57.982/95.726 44.3/55
9 =R H-ESI+ 102 58.042/74.125 21.68/15.4
10 A R H-ESI- 128.95 13.72/8.79 17.316/28.625
11 B 7 H-ESI- 339 163.196/182.958 28.547/36.592
12 SR AL H-ESI+ 279.088 173.042/200.97 33.85/26.61
13 FHMRISR UV531 H-ESI- 325.175 183.042/211.042 35.54/31.16
F: FEFMEERS, MIRAE IANTFEFIEMLL, FERRSE 2N TEFIEALL; MEA RS, /mrRnsd

RS | A B s ORI f e, /)5 RO RS 2 S T I Al
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FLRE W - IF 4% AR MEZI R H 1902042, 1809017,
1804005 55 3 AL VR 1) 11 IR I 25 40256 B B AR AL A, AR
P AR S I S B S LR BRI BB IR E N 40 °C, %
fbERFIRIOA 10 d, 150 0 I ¥k 32 11 LR 1 Ry 28 I X
MBI 223 0.22pm JE IR 38 J§ H UPLC-MS/MS
K
1.3 FRAEAREF

B S A 3 W . MEBRRRIBChR IR — 1 2R . A
R4 10 mg, £ 60 °C/AKIIMAGAE 20 min, FHH
Pl B BE R 100 me/L MOFRMER W EE , BT
0~5 °CI#if7 & 1 ; Rl , HERRFREL 10 FhdriED 45 1000
mg, S B IR A 1000 mg/L FA AR 1 1 T B
W, BT 0~5 CHEAF 5 T o I3k L b il 7% TRZ R 1
9 1 mgl/L WIARUES IR, FHF S A Ak

B TAEW : 73 BRSO B R N — - A ife
A4S 1 mL T 10 mL A8, RN
1.25% B9 FLIR K I W i A 0.1 ~ 10 mg/L B4R HE & T
YR, 22022 pm JEREUE, SEFFIRIE N 0~5 °C,
IR 5 ds

TRAVRAES TR . MERRSIUA T 10 Fibs i i
B4 WAS 1 mL T 100 mL &40, FARRAECH
1.25% LR /K 14 W BC i % 0.02 ~ 10 mg/L IR & Fn
WETAER W, 4 022 um VEMET U, GE1FIREE K
0~5°C, &IN5 do

1.4 LC-MS/MS &1

WA S ACQUITY UPLC BEH C18 WA {0,3%
(2.1 mmx50 mm, 1.8 um), FEiEm 30 °C, HEFE
FHRE N 20 °C; FEEER N 2 pL; Wi A 0.3 mL/min.
TERRFE Ve AR P b, Wah Al A A, A B
H—HIK . 24 0~1 min I, ARFECH 30%FH B,
R RN 70%H)—ZKEFF 1 min; 24 1~1.5 min
BF, F RS IR B B 30%THE 50%, fREE
1 min; 4 2.5~3 min A}, HEEA R AR BLSE0H 50%
TF& 90%, 13#4% 2 min; >4 5~5.5 min B}, FIEIRK
FRFL B0 A 90%% 2 30%, FA+F 1.5 min,

FiE S B URZEAh H-ESI+, IEHMIZH
JE2R 3500 V, BEFIRIREEN 200 °C, B LS R
BER 320 °C, #§SK 13 L/h, #HEISCKH 3 L/h; B+
JEZEA R H-ESI-, IEHBIZH N 2500 V, 21§
HEE R 200 °C, BRI N 320 °C, A
13 L/h, #BhAH 3 L,

1.5 AMHPABAFZBENREHITME

(e NRILFIE 2588 ) 2020 4-hR (0861 5%
VNI RE i ) BRI BLRE 24 v A B R T R TR TR
2R A 7 BT R ) AR R Y, E7E T
SRR & RRA VAR . fEixbriET, 1-H

FE-2 N e i SR A 2 2R (R Y BRI ), i
JHBREE R 0.053%; — LR A 3 25855 (24 GMP
Bl 5T R BRI T ), EHTRREE N 0.5%. KL
S B BE Ak S ok 7 A PR A, 75 28] 1-FR 662 M e P Ay
530 mg/kg, — R 5000 mg/kg.
1.6 ETHEEZLRELHEENZEMEITM
FEFRA PPN B {H 7% ( Threshold of toxicological
concern, TTC ) 1 h—Fugh oY KU PHAL T Be, HAEAR
WRGE TR IR 1 AT 5 R 1 0 4 I
B, Rz k= s 8508, (B2 AR R 2 58 it
T ZP R TTC BB, 28 % fg i 1 il i s
ENTREMEARAS, AW R AT H R 2R =P Y, TTC
2 TR 8 A =2 ) I ) VP AL © Bk 52 5 AT 72 4
AR EMERT ) ERANE AR TTC 30 T8
T b A bR B XU A 20281

1.6.1 TEER=E
N = 1A A

b 27 ) 1) B 5 i T TR 0 163 20 o B A PR )
(FDA ) #2H A9 4% H A AR (EDD) P, st (1)
TEAE,

EDI=M x FI x CF (1)

K. EDI AR HBEAR (mg/ (A-d)); FI N
BN H a2 ((Ad) /kg), BRI
ME; M A RTR TR E (mg/kg ), HiEFIR

133l CF MIHZR T, 5 5% f3E M ki # fi
A o R R AR Y T A AR,
1.6.2 MESHFLLHE

RN TTC #EAT PG B R, e R A
ZEEMES Y, CRAMER %:B28 7 (422 54y
KRR LW, etk KNV A= 3l 578
Cramerl, CramerIIfl CramerllIZ 3 2%, H, LI
CramerITIZE Y i 23 14 ¢ i o

WA R IEE R H Bk YA 8 FLUT 4
AN Z—, WA 2SR S, 0, BT 1k
SEEERIAN TP R AN 25 5 DL Wy R R A%
B

1) TTC s A s aa ik &9 (e
B . &R AN LY );

2) maEUEY I (EiERER . AmAELS
Y. WAHEALE Y . BORIEE );

3) HAXT DNA B2 58 PR i 1 10 25 407 R Ak 2
Yo ;

4) T ARGE R EE N (AL LS . &
HEHREL ).

MUNRO P58 5% Cramer 5 TTC K7E R
ERRFR, X 3 A2 Cramer ¥ 5t HE 7 6N ) 7
22 G B {E, Cramerl, Cramerll, Cramerlll4; 54

N H RN 1800, 540, 90 pg. & TR HE
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(22 4 RE, A0 SRH0 S R NG R TTC iR VL R,
ATDMEH 0.15 pg/(N-d)MEARSF TTC L4 B{E; W
SR AT LA 5 R 0 A S 5 ik IR 7 1 A A 25 ), TTC
LABET RS 18 png/(N-d); ARAEHERR AR i
BT AHVBERY R, TTC B %4 B4l 4% & 2
180 pg/(A-dy; G5 al LHERR A g8 T4 DLk 259
i, W) TTC #9424 BE T $2 R 5] 540 pg/(N\-d)** %),

AR Toxtree S5 5 A Cramer B3N 13
P EAR AT 328, [R5 A b D) X 22 4 [ (e
THE ,, 4XT PVC/LDPE %58 R A05 4T 1 IR 5
AT 13 Ak I TR A 2 AT

2 HEREHW

21 FugsEMHmu

S 13 B EBR M0 0 BRSO G 2 T
TR EE R 1 mg/L BIFRAEW, LA 10 uL/min 938
WAL, fEIE B AN TR, o Hirfk
YT ET . EERERE T, ISR
TSH, 13 Pl KB B AR s = 50tk
TEaE R 1,

22 R, &MEEMEETE

F T BT BCR B AR IR P AR L — - R
JEARER 22 LR PRI, ELAZ B At 2 W0 B2 A BIR 1
K43 S C E 0.1~10 mg/L MU RRIR . — 1 —brifk
i A RCE AR R 26 05 T AT 525

TEALER IR TAESMET , DAXKTRE S B vk B (X))
R A bR, WETAR (Y) AP AR TR, 15
) 13 FRFfb2E ke R . e PR T R
SRR, % 13 MO EA R IS NS R R
b, WL 2.

2.3 MiREIM R KSR E

TERFUBON 1.25% 1) 28 A FLER B U 4 fn
13 Fh AR 0 B ARt 17 a5, IF 4
WIEE 3R, P EEIRE, 45RWE 3. 13 F0
M 9 0 I B R Y 7E 80%~120% , H A% % & 78
1.0%~11.0%, BiBHZ 13 FiAE i B ks B ISCR Rk 25
JEEAF A bR o R 1 A A SR E 225K

2.4 HORki& BT BaensER

P 8 2 M R B 1 IR T B R I EhLEL
B A T S 0 o i, R, A T AR Y
#r, B 1 min AER ST AR HERR . fEHESR
IR S FhERFE R M R 0, 43 R X R
HR —EfE (DOTP ), 1-FEE-2-MEME el . — 21k
KEERR . TR HR, T F 6y 8 i H bR o b4 i A
EHLER 4. 13 B BAR O Hr e ZLER LY Th RS
SRR 5. XTHANFE MRt R B, A EIHER
ALRET R BB R, 25 R L i iz 5 nl fe s
P T A XER R XTI
P ER L5, 3 PPk BERAYFLIR pH {EAE 3.3~3.7,
LN, ANt BAMEF R = e, thak 5

F2 13WMEHRKEYHNEERE, HXRH. KHRREER(1=3)
Tab.2 Linear equations, correlation coefficients, limits of detection and limits of quantification of the
13 target chemicals (n=3)

. LRAETE Y K 1 R/ SERBR/
i T el i b oL
TR ot i Y=4.73E2X+3.8524E4 20~1000 0.9985 5 20
T8 B B e Y=3.589EX+2.291E4 500~10000 0.9915 300 500
TR g Y=1.285E2X+5.811E2 5~500 0.9910 2 5
DMP Y=2.0604EX+ .361E3 500~10000 0.9937 200 500
DIBP Y= 1.595E3X+3.04E4 50~1000 0.9961 20 50
DOTP Y=6.850E3X+9.5532E5 20~1000 0.9930 10 20
EGDMA Y=2.142EX+7.91E2 5~500 0.9910 2 5
1- FH -2 -k 6 A T Y=3.453E2X+1.516E4 10~500 0.9989 5 10
i Y=1.6092E4X+7.45E3 2~100 0.9951 1 2
A FRER Y=8.39648EX+2.38845E4 800~10000 0.99998 250 800
—t=m Y=6.12E1X+7.516E5 100~2000 0.9969 50 100
ZORFE A AL B Y=2.368E4X+3.244E5 10~1000 0.9993 5 10
FEHMERIH UV-531 Y=2.404E3X+1.572E6 20~1000 0.9996 5 20

e X RRFTEWE (mg/kg); Y RN B T H R
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3 13 M BRUFWH IR DK 2 K 5% B (n=3)
Tab.3 Spike-and-recovery value and precision of 13
target chemicals (n=3)

x4 SHARHKROKRBES 8 MBRUAYNIBRE
Tab.4 Migrations of 8target analytes fromthree
different batches of oral solutions

kRH g, R/ R/ (mg L)

e (mg'L ) % - IR 1807038 1810001 1904003
0.05 83.8 7.8 Fr— — — —
R 02 77 > i fji5 BBt iz 0.227 0.215 0.216
1 100.6 7.4
0.5 100.2 1.6 Eﬁi B o B
PRl 150 18046"11 Zj EGDMA 0.004 0.003 0.002
0.01 93.0 4.7 [ N 7 0.07 0.06 0.06
I:@ﬁ;(z;a 0.05 112.6 35 RIS 0.07 0.07 0.07
ECBW 0.2 96.3 5.8 %5%]&543&1%” 0.150 0.142 —
A4~ H iR 0.5 106.2 1.0 -
on) i) 152 K AR, R - 2o AR 0 A B 45 43
MR, XM TEARA S EPERNRE S
LESSL 0.05 849 12 B, R F LA LM . S L 6 O TR L R
iﬁ;& 0-5 7.0 3:2 FLBRB ) 1T B 205 AT e R I, = RS L
1 98.9 1.3 A ) 0 3 B AE LS 2 ML ) R AR e — 2 1
Y 0.05 119.7 7.4 5, ORI EAL B FLRR ALY Hh B TR AR
gﬁ&?ﬁ? 0.5 82.3 44 B A A T R A R A PR PR
" 1 85.1 1.8 MAEFLIREY (R 5) HHAARFEBREARSE,
e 0 012 > TR A U A FL B TP T T TR i 72k i
s o1 tes s L )0 A TR 1 IR S0 X 2
(EGDMA) o o .l FE IR A T R, 0T B P 5
: : : BFRET RN, MFX—8, T2
12 0.02 92.3 8.8 DALV 1809017 1A IRV A2 265 ) e JEE Ay 1.25% L,
el 0.1 109.5 3.8 RS E RS 465 SR 1, 126 1 MR o2 075
0.5 80.9 4.3 PeoRRE TR, WE 1, fEX ST Yy,
0.002 104.1 3.6 H BB (intentionally added substance, IAS)
— 0.05 L02.4 . SRR A (5 T KR4, 55 S 7 I R I e o
ol 99 Lo Pk . $4 385 DMP Fl DIBP. Z4M I UV-531 .
03 81 > ZHH] EGDMA %, X SR IFAIFREH 2, =
' ' ' K, XHELLREA, B2 ERE LR RENFE N E
A 2 100.3 4.0 VR 53— A T2 75 Yk T, 6 o = 3
10 99.9 1.0 FALBER A A AR AEA I . ORI
0.1 104.1 4.2 TR A HLE B R R, H LS 24 v (A i 2 2047
—t—m 0.5 91.5 2.8 TE 5 10— R T RER IR T Ll R H v B el At L
1 98.2 2.0 RFALA WIS, IEA BRI TR EE LA B
001 %27 90 VRN TE RS B, (IR RARE ] AZA KT, £
AL 02 115.7 109 i?zﬁ%’:ﬁﬂsﬁ?’i (WLFR 5) MiE i lb—2e iRl s
05 1063 0.4 FUB R, X R F IR RN R A By
: i : B RS, R B 45 U AR I A % XU 53 9,
A 0.02 15.2 62 %5 IR R IE] T 2 TR R A (S O
UV-531 0.2 110.0 15 -2 A ), 35k 3 T VA 8 B AR 24 i
1 84.9 1.1 REEL TN 175 Gk i 2 —
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Tab.5 Migrations of 13 chemicals into lactic acid simulants with different concentrations fromthree
different batches of composite packaging
B/ (mgL™)

Y5 44 B 1804005 1809017 1902042
0.6% 1.25% 2.5% 0.6% 1.25% 2.5% 0.6% 1.25% 2.5%
TR Tt iz — — — — 0.44 0.43 0.32 0.29 0.39
Tl S Tt i 0.11 0.09 0.09 0.05 0.09 0.08 0.06 0.05 0.05
DMP — — — — — — — — —
DIBP — — — — — — — — —
DOTP 0.39 0.30 0.40 0.59 0.36 0.68 0.46 0.66 0.54
T- MR Mg 0.03 0.04 0.01 — 0.02 0.01 0.04 0.04 0.01
EGDMA 0.13 0.03 0.03 0.02 0.02 0.03 0.03 0.02 —
l'qai'g;wg — — — — 0.33 0.20 — — —
=M 0.21 — — — — — 0.12 — —
KRR — — — — — — — — —
—t=m 0.2 0.07 0.07 0.07 0.05 0.06 0.002 0.01 0.01
SR 0.15 0.15 0.14 0.14 0.15 0.15 0.17 0.18 0.15
’%éif%‘ﬁﬁ” — — — 0.21 — 0.24 — — —

e 0.6%, 1.25%, 2.5%53 5 F7R A [RAAR B4 B0 L IR A HULV

14
Q- S
L2} aiEw™
B
~ 1.0+
'%: 08+
£
& 0.6}
®
H o4t
02
0
1AS NIAS bl 3o
Bl 1 RFECH 1.25%FL IR T 1809017

HER L AIT Hh WA R U0 2R
Fig.1 Source classification of batch No.1809017 package
migrants in lactic acid simulant with volume
fraction of 1.25%

25 ORBEEHNSREMITRE
REITMG

KB R BE T 7k (TTC) XF 13

KU 0306 A4 7 35 R 2E DA o K R 5075 2 ) 4% B AR

B e KB AR (1), ITEHRREREN

EDI{H, Z5HR L% 6.

2.5.1

M BRI 2 R KB (mg/kg ); FI
B0 A vl B B A3 H B KA 30 mL, 15
ik 33 g; % EFNZ PVC/PE B4 A A BT 10
MR %e, PR T CF B KIE 1.

K Toxtree S & H1 1 Cramer P& 55 54 X6 T A6 10 47
JT BT IPAG IR 0 25, A REE IR LR 6, Hrr,
SRS SAACBE R T A LBE, N IE— 2D W
o SREAELBEE TGS AL G, BR
—E N, (BRA OB R B AT mAL d bk,
PRI i S A S = R B A B R S AT 3 PR
P AEIBEIE Y, MIE TTC %2 B{E N
18 pg/(A\-d).

252 Rl

AR P ) e A PPAL 5 BL 25 A TR iR 1 B R
Cramer 7325 N TTC BligZ% 4B {E. PVC/LDPE &
AR A RIS 13 XU B ()22 A P VEA 45
B 6, HIREES % T (h AR ILANE 2y ) 22
GB 9685—2016% . EU10—2011"!, Cramerl, Cramerll,
CramerlllfL & ¥ H TTC B4 50 1.8, 0.54,
0.09 mg/(A\-d). % PVC/LDPE & &40 v 13 XU
WIAE AR VR ) e G RS I T By A B i, HL AR
& PN T I AR R AR (EDIL), B, #1245
PARIZ 13 P51 1 2 4 XU 341K
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Tab.6 Comparison of the maximum migration of 13 target chemicals with regulatory and TTC limits

Iy Al o . CRAMER EDI 3188/ TTC %4 {A/
N 7/ -k N
s (mg-kg™) PRI /(mg ke ™) B (mg- A '-d™) (mg- A"d ™
DMP — — I —
DIBP — — I —
DOTP 0.68 60 I 0.022
T s — g 0.04 — I 0.0013 18
EGDMA 0.13 — I 0.043 (1%)
=M 0.21 5300 I 0.069
KRR — — I —
—t=m 0.2 — I 0.0066
THTR Tt 0.44 e pe TR B Al 11 0.015
58 T P fre 0.23 Fe Ay e B AE e 11 0.0076
0.09
i
1- B -2 9% e il 0.33 530 I 0.011 (T )
AR UV-531 0.24 6 SML(T) 11 0.0079
0.018
AR A — 2
=017 0.64 N 0.0051 (AHLBHEA )
ZHANG Fang-yan, ZHAOXin-xin, YU Ping. Issues of
3 zﬁiﬁ' Drug Packaging Materials and Influence on Drug

R FH R 15 RO AH €815 - BB B B % 7, X PVC/LDPE
AATE R Ae b 13 RS fb 4 v 4 28 B R 5 4 11
P W B HARLR B i B AT T AT, IR Hil2
KVEBIE ST (TTC) XF 13 FXES AL AT T
A R TEAT . XSRS 25 R T e R B, A R
B 5 TR TS Y He B, AR O
My AEAERER IR —EmEBE, 2N —1E
BTG YRR . S5 A0, 2 R T A s R (=
O 1-F -2 MGl ) AR 25 R o, B
3 A RN TR o RIS Q) e P ooy oy S U TS S
7R, PVC/LDPE & & 1 Fr 625 1) 4] 25 WE R 5 5 11 IR
EWGT R 13 R, HE KT BRI
THREZR, HRHEEHIRT TTC HEitHE R RERKR
H#& A& (EDI),
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