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Simultaneous determination and migration of four anti-oxidants in five-layer
co-extrusion films used for infusion
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Abstract: Objective To establish a high performance liquid chromatography method for simultaneous determination of anti-oxidants
1010, 330, 168, and 1076 in five-layer co-extrusion films used for infusion, and to study the migration of anti-oxidants to 0.9% sodium
chloride injection. Methods The study was carried out by using RP-HPLC with Yilite C;g column (250 mm X 4.6 mm, 5 pm) and
acetonitrile-tetrahydrofuran-water (63:30:7) as mobile phase. The column temperature was 30 ‘C, flow rate was 1 mL/min, detection
wavelength was 276 nm, and injection volume was 10 puL. Results Under the chromatographic conditions used, anti-oxidants 1010,
330, 168, and 1076 had good linear relationship respectively in the following ranges of 0.6 —253.6, 0.6 —246.4, 0.6 —257.6, and 0.6 —
251.6 mg/L, and the average recoveries were 90.70% (RSD = 2.35%), 89.11% (RSD = 2.75%), 89.87% (RSD = 3.01%), and 92.78%
(RSD =1.81%). Conclusion This validated method is available for quality evaluation and quality control of anti-oxidants 1010, 330,
168, and 1076 in five-layer co-extrusion films used for infusion. The contents of four kinds of anti-oxidants in infusion films and raw
materials meet the standards of European Pharmacopoeia. The migration contents of anti-oxidants to 0.9% sodium chloride injection
are not detected.
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Fig.1 HPLC chromatographs of standards (A) and sample
of five-layer co-extrusion films used for infusion (B)

SRR IR R R 2 RIS X, AR Ik
RIG 1R I W 5 e T A 2 MIEAT T 3. G SRR WIE
EIRGEAE N PUAEAR S HoAb ) BEIE BIBE L
HLAE SR DR B I 18] o e — 2, 2
Tt
2.5 =RIKE

2 “2.1.27 TR J5, AR it il B B 1 Tt
W WUE, 1% “2.37 WUR SAdATIlE, 45
FEGUAACTA BTG W] R, IR 2% T A AL

FIE T4 o

F “2.1.37 WURJ79k, ASIIAE S s
W, BRI, 1% “2.37 TR A4 TINE, 45R
TEBUAEAR AT BTG SRS, ik B 2% O A AL
FIE TG
3 4R
31 ZMER

HOR A0 B s Y &R -4 8 (1 D
B R RIS N 240, 120, 48, 24, 12, 6.
1.2, 0.6 pg/mL R A UM BRI S1~S8, 43l
Fe “2.37 WUFAFENAREA, Il R, Lo
WA (X0 XK (V) AT &ERA. %
PO T AH WV S B N PR Q3R R4, 45 I
1.
3.2 SRR

EN BT AR AR B 0 HE T, FH DU SRR - 21
(1 1 DBEDHRE, adAH O CE & o it &,
SR 2.
33 HREER

I BT TR B 0 HE R, DU R Rg - 2T
(1 T DBESHRE, adiAl s ACm & o it &,
GERNAE 3,
34 HBEERE
T AR G0 IO, % “2.37 TT il 4k
PENE, HELLUERE 6 WK, idIEIHIAN, 115 RSD,
SR 4. GERRY], KRITIENE R I

F1 mOMREAFMEEXRRENEHE (n=3)

Table 1 Linear ranges and linear regression equations of four anti-oxidants (n = 3)

EiE=R &0l 2Rk /(ng-mL ™) M= 5 r
L&Akl 1010 0.6~253.6 Y=0.000 3X+0.166 0 0.999 9
P&k 330 0.6~246.4 Y=0.000 2X—0.214 1 0.999 9
P&k 168 0.6~257.6 Y=0.001 1X—0.974 7 0.999 3
Préatb sl 1076 0.6~251.6 Y=0.000 6X—0.092 9 0.999 9

F2 HEAENRIRELER (n=3)
Table 2 Results of lowest detection limit of four
anti-oxidants (n = 3)

#3 EBRMREERRBER (n=3)
Table 3 Results of lowest quantification limit of four
anti-oxidants (n = 3)

HrAa AL 7 SFEIEMELL AT/ (ng-mL ) PrE A SPHEMELL BN B/ (ug'mL )
UL 1010 3 0.047 L& L7 1010 10 0.144
P&k 330 3 0.083 UL 330 10 0.251
AL 1076 3 0.007 Préa L5 168 10 0.477
L&Ak 168 3 0.157 L& 1076 10 0.023
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F4 HBEEREER (1=3)
Table 4 Precision results of four anti-oxidants (n = 3)

HUEALA B/ (ng'mL ™) RSD /%
P& L7 1010 253.6 3.8
Pré AL 330 246.4 2.8
Pré k7 168 257.6 1.2
AL 1076 251.6 3.8
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Table 5 Recovery test results of four anti-oxidants (n = 3)

Pra 7 P I % RSD/%
Pré L 1010 90.7 2.35
Préa b 330 89.1 2.75
P AL 168 89.9 3.00
P AL 1076 92.8 1.81
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Table 6 Contents of anti-oxidants in five-layer co-extrusion films used for infusion samples and raw materials (n = 3)
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