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W OE ARSCHERSTTE R R T RET R 1Y 4 FhHUAEL (168.330,1010 FL1076),, HESE T Turbo
Flow [EAHABUEZS A Hyperisil Gold 234414 Online-SPE 77 %5 A58 DAD #0 #5 F1 AR TR [ 3 2ERE 2555 B it
IR SEBLT X 2000 wL B 5 EHATHT, FE0T 2 F R R SRR S EAT T A g5 R R, 4 R
RIB S HER Ly RS (LOD, 0.7—2 pe-L7") MR (R > 0.999) EHM:4F(RSD, 5%— 7%) -3
[EIRCEE 104.5%—113.5% , 18 A KA B AR i 1 Al 22
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Online-SPE method determination of 4 possible migration antioxidants
in plastic packaging for injections

ZHANG Minli
(Zhejiang Huahai Pharmaceutical Co., Ltd., Taizhou, 317024, China)

Abstract; In order to quantitatively analyze the possible migration of four antioxidants in plastic
packaging of injection: An online-SPE method of Turbo-flow solid phase extraction (SPE) column
combined with hyperisil gold column was established. With adjustment of large volume injection auto-
sampler bypassttime, 2000 ul. sample were directly analyzed ,then two kinds of injection samples of
plastic packaging were determined in this study. The results showing that the four antioxidants had
good resolution , high sensitivity (LOD, 0.7—2 pg-L™"), good linearity (R> 0.999), and good
reproducibility ( RSD, 5%— 7%). It is especially suitable for the analysis and determination of
large quantities of samples.
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FAF 5 245 22 18] (R A AR A e X 24 5 TR B A+ o B S . P L 24 8 2015 BB SR 9621 24 A 3 FH SR 4R TR
0y b AR L 24 W R AE R 25 G bt I RO A A T 2 AR 5 25 ) R A T 5T G v B 2 R S N R Y AT RS A AR
25 R SRR FH SRR A 2 30 R B 2 SR TR . R AR e A4 R 7 i T RN itz sl R o AR e, R & A
—E S B AT, B BRI T SR 168( = [ 2.4- U T HEHEIE ] WHERRNS , C,,H 0, P, CAS 31570-04-4) ,
Pk 330(1,3,5-=F%E-2,4,6-=(3,5- AT -4-357F) K, C5, H,5 04, CAS 1709-70-2) , Hr 4451 1010( U (3,5-—
BT Jk-4-F238 ) ZEN IR 25 I DU K | C,0H,040,, , CAS 6683-19-8) , Fifb 7] 1076 ( B-(3,5- T H-4-FRREF AL IR 1E + A
RIS | C,H,, 0, , CAS 2082-79-3).
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2R S R FHAE 2R S AB £ B ( Online-SPE ) J5 2, e85 THud i i 3% 1Y Turboflow Cyclone [ R 26 R X6 H B ke i 1E
TTAEER w SR LlAk  ASERT DL CRAE G A A BT A, 45 B 48 5 i L A 28 BOHE (o FH i 1, 38 S5 e 3R I SR 25 R o
TTILZRMEOC R BT LB v, O B AT, RS A A A A

1 L3834 ( Experimental section)
L1 U520

% : Thermo Ultimate 3000 =5 A €351 (A1 DGP-3600 L =JCZ , WPS-3000SL [ B #EHE S, TCC-3000RS +E iR
6, DAD 3000 ARG FEH R I 2% , A5 €0 g (i A R4 7.2 SEETEBCHRAF]).

FruEdh = [ 2.4- RUT HEEEL ) WRERR IS (FLEALF) 168) (1,3,5- = HI 32 4 6-=(3,5- R T #4585 K (PA
b3 330) DU (3,5- 0T F-4-F2 3L ) RPTIR 2R 1 DU B (44 7R) 1010) F1 B-(3,5- 2 T R4 FL ORI ) INFR IE -\
Tk B (HT4EAETR] 1076 ) 347 o 6 ol 24 RS F ST e S At 5 Aol « 76 2 0 A e S VR SR ol S A 4 S0 e 1 )1
BHE 25\ A R w2408 2 IR (4352, Fisher A7) ) , 257 F 7K (18.2 MQ - cm, Millipore £li7K HL) . HAl {77 15 4 43
Pt

PR T AR . 43 BIRE B R BUAS 6] %o B8 S B AR RI3E &, AT A i, e AR 1.0 mg - mL™" AR &5 VARV, V6 MR R
1000 g« L™ (FRHEI £ W0 2 BRI 5 1 G E B, AT AR Rl i o 3.2.1.,0.5.,0:200. 1 pg- L™ I RINR A r
HEVS .

T VAT < JOURE SV VR ELHEE AR 2000 WL s ATl i VR - R AR PP AR AR S 3l o i AR S TR I IR 17K 2000 L, TR
GFRERIR 40 L, — [RIVEA TS IAR A R PR P SERER X 3l 2 RS 2 5 IRBORE SV 2000 L, 1R A AR i
W 40 pL, — A AL
1.2 @Rk

SPE %}, Turbo-flow Cyclone (50 mmx1.0 mm) ;4374 Hypersil Gold (4.6 mm'x 150 mm,5 pm) ; £k .35 C k& .
2000 pL;FahAH: A W, B K 2255 (SPE) ZE b EE VR AT W38 1,45 2855 BE R . 0 100% , i 1.0 mLmin”™'.DAD
S8, 277 nm, YIREZFEETE] 1.5 min. 0T 2] .0 min, 1—246.0' min, 1-—6;10.0 min, 1—2.

R AR (SPE)FEBBEEGE bR T
Table 1 Pump gradient elution procedure of the left side pump ( SPE)

il ] A LI BK bR
Time/min ACN /% H,0/% Velocity of flow/(mL-min™")
0.0 5 95 2.0
1.6 5 95 2.0
2.0 75 25 1.0
6.0 75 25 1.0
6.5 5 95 1.0
10.0 5 95 1.0
19.0 5 95 1.0
19.5 5 95 2.0
20.0 5 95 2.0

2 R 51T (Results and disscusion )
2.1 Online-SPE ALy i 4%

I T AT B f R, S 7 1k S P R B A 8 K A B R s 1A AR SPE R T i, R 4
TurboFlow H:AE A & S 4E. T TR 3R B S i & Hypersil Gold FEAE R A, L 100% 0 45 B e i, 20
A PARL 25 A 4 S IR 3
2.2 SREREFIR A E

TR TG 25 B 43 (active pharmaceutical ingredient, API) ¢ FEAE  HA T B MEREMARFRIA 2000 wL, HREAE API
XTSI T4, FRFEAE 1.5 min AR5 R TRIEN S AL G S RIS BN 75% I, X 7T BE W] IR w5 HE 1Y APT
AT IRk (2R % Y CIEAS 25 S Bt STV SRET BRI ) | ] I Sy e AP DR AAC R AR B Sk 1 ¥ 790 B 8 A 3R | ik
FE 1.5 min J5 ¥ HRERISCN 25 BOIRTS.

2.3 PRIk

F A DU P 7 K R P i A M 22 G RO X6 BRI 48 W LIRS R SR 5 EA T 2 , R ) v B S TE VM P i 2R

BT, DRI JC Rk 7R AR B 38 50 431, R 3505 1 A S0 R [T S35 T ke 2 ) K5 5 U 30% TR B A TR B, AR
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TE—E R L e LR A SR8 5) B9 ) i, (0 BE fhBE B n] BB 2 76 S TR BRTR A 1 o 2 AR 738 Ak S 6 B BOR AR P F
T 2 KRR ) 5 0 BT SRR R S AR R IR A SR B AR
2.4 7RG L R

LA S 09 J7 5, 45 B 127 B W W T o O vk, 48 B0 v 5 At V8 R A I bR R D £ 3 1R (I A
40 pg- L") D5k RS 42 S0 R FRR I HEAE 7 2 v 7 R 25 b DU J32 Ve J3E T S T 40 L, 5 2000 L 47K — [+
PEREARSIN A5 23T 5 S W 4 2.0.4.0.,10.0,20.0.,40.0 ,60.0 g - L™ o7 T FR LA VA T o4k B8 A 8 AR A, ) 37 068 TRI R A 0 A
b, el et [ a br e i 28, o S BR AR MR EL (S/N) Oy 3.0 HHAY e B R 45 4 RO RS TN BR (LOD) , S/N S 10.0 A A e
FAS A E R (LOQ) 5 HoeH e B I AS (5 e 1 25 T 3.0 IRF, DUDAR 1 35 M U A% B0 24 S AR A L PR, 348 SR 36 2,45
IREM, BT 1010 L L5 330 78 2.0—60.0 pg- L™ MBSV, i Ak57 1076 Fibi & L] 168 7 4.0—60.0 pg- L™
WL, BR RAFMRMESE R MM R E(R) 19>0.999.
2.5 R EDICR | EE M S PR S A R

TEFH T AR AL B T SRR R A e S A A SV 2 SR A VR R S A BIAR SRR 1 2, 4k bR 1.27 U
AT S5 R s RS 1 S PUAET 1010 29 0.71 pg- L7 JLABST AL R B AR s B 0 2 H 4 Fh b AUk R0 24 g A
HUEURE S 2 36 5 0y, 43 BT bR BRI 4%, 45 50 0L 26 2. 3K 2 B, 5 O RE T AOIIAR DR B 7E 100%—115% 11
[, RSD {HILE 8% LA T, ULEHRE G AR AL BRI alad 72 rh 2 13 0 A 6 BIRYE R 9. R G 3R AR T vk ) 47, HLE & R
I, BB R HER .

K2 JREZAE KR AR DR EBESEAR

Table 2 Linear investigation results

NN & . § 532 i S
oy FEEBR # H R SR 28 I i RSD i =i 3
LOQ/ LOD/ Average value/ Average recovery
Compound 4 . (Rz) 1 (%, n=5)
(pgL7h) (pg-L7h) (pg-L7",n=5) (%, n=5)
HLEALH 1010 2.0 0.7 0.9997 43.2 7.4 108.0
Priafesl 330 2.0 0.7 0.9997 45.4 6.7 113.5
YLk 1076 4.0 2.0 0.9990 43.5 5.7 108.8
Pria il 168 4.0 2.0 0.9990 41.8 5.9 104.5

= JbRd 40.0 pg-L7'.

3 458 ( Conclusion)

ARICHERI M AR B R R T2 Lt R TurboFlow 4, 454 Hyperisil Gold 2 #7414 # 37 T Online-SPE
J7i T VDRI B T S P AT 8 & A A% 04 DU R A 700 % DR 5 i S TR AR T A B AR BRI AR
SRR A8 S5 YL T BEE D KRR (2000 WL ) AR RIE IR , 385 T IR M E B AR SO R M R R R
B (LOD: 0.7—2 pg=L ), WA B2 &F , 5 I A AL S AE it (9 20 A 2 | Ay T SR 7 il 2 A A S A S 1 ik
FFRBEE T — 7 HEhil.

2% 3L ( References)

[ 1] X262, EBR2 A5k, LCMS/ MS I it Sk FRME 5 fi a2 ir FH R 28 P 48400 1076 HOSERS 1 [ T]. 2590 Hr 2R, 2017,
37(11): 2101-2105.
LIU X L, WANG X L, YANG J. Determining migration of antioxidant 1076 in the packing rubber plug of cefotaxime sodium for injection by
LC-MS/MS[J]. Chinese Journal of Pharmaceutical Analysis,2017,37(11) ; 2101-2105(in Chinese) .

[2] CUIP, WU J. Migration studies on the common antioxidants in rubber plug[ J]. Chinese Journal of Pharmaceutical Analysis, 2016, 36
(12) : 2231-2240.

[3] /DR, BRES, BFIEZE. HPLC M0 e 28 Pyt L) 1076 KR ZFdiiE e h i 8 (1], 2903 Frdeak, 2017, 37(7):
1298-1303.
PU X C, CHEN R, YOU Y J. HPLC determination for migration of antioxidant 1076 from rubber stopper to micafungin sodium injection
[J]. Chinese Journal of Pharmaceutical Analysis, 2017, 37(7) :1298-1303(in Chinese) .





