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WE:BH ARk sE ¥ 7 AR RA [ R 1310,1010,330,1076,168 & 2,4 — =4 T K8 (2,4 - DTBP) #AA 2,6 -
ZET AT E (BHT) | /2 82 35 G ) 2 RALANE SR P 24 69 20 &8 (HPLC) % . Ak & A Agilent 5TC - Cis(2) 4
(250 mm x 4. 6 mm,5 um) , A A FE 0. 1% Tizr (B E M), Ak A 1.0 mL/min, AR % K % 228 nm, 4B H 35 C,#HF
# 20 pL. &R AN 1310,1010,330,1076,168 ,BHT,2,4 - DTBP ¢4 R &R 39/ 0.5 ~20.0 pg/mL SE B A % @mMRER L R R
3 (R2=0.999 0) ;4 M FE 2 %) %4 0.10,0. 10,0. 10,0. 20,0. 10,0. 10,0. 10 pg/mL; 45 % B A& 2 M & L MKW RSD HI&T 15%
(n=6);F3H e F5 3 A4 97.25% ,97. 70% ,97. 41% ,98. 49% ,95. 89% ,96. 00% ,104.39% , RSD %%\ % 4.81% ,3.94% ,3. 44% ,
5.13% ,7.96% ,12.25% ,11.91% (n =9) ; I AF 2,4 - DTBP #= BHT & 0,60,90, 120 min B 69 iE % & 34 R AL 0. 04 wg/ml, 3 A A
1310,330,1010,1076, 168 3 KA 2] (L5 % 7 S BRAF WAR, RHUL & , & AT AT A= & S BT, TR Tl 4k & F
RN ELRED Y ERAM R T HEHZ,

KR AR E R IR B RREG ) B RN ER R RAN B F
HESES RI17;R927. 1 XERIRAERD A X EHS :1006 - 4931(2021)23 - 0058 - 04
Simultaneous Determination of Migration of Seven Antioxidants from Infusion Set by HPLC
HAN Haiyan', PU Daojun’, WU Hongyang', YU Chunmei’, FAN Nengquan'

(1. Chongging Institute for Food and Drug Control, Chongging, China 401121 2. Southwest Pharmaceutical Co. , Lid. , Chongging, China  400038)
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) for the simultaneous determination of the migra-
tion of seven antioxidants [antioxidants 1310,1010,330,1076,168,2,4 —di —tert — butyl phenol (2,4 -DTBP), and antioxidant 2,6 —
di — tert — butyl —4 — methylphenol (BHT)] from infusion set to Moxifloxacin Hydrochloride Sodium Chloride Injection. Methods —The
chromatographic column was Agilent 5 TC - Ci5(2) column (250 mm x 4.6 mm,5 pm),the mobile phase was methanol —0. 1%

acetic acid solution(gradient elution) , the flow rate was 1.0 mL/min,the detection wavelength was 228 nm,the column temperature was
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35 °C,and the injection volume was 20 pL. Results The antioxidants 1310,1010,330,1076,168,BHT,2,4 — DTBP showed good linear
relationship in range of 0.5 -20.0 p,g/mL( R* = 0.999 0),and their limits of detection were 0. 10,0.10,0.10,0.20,0.10,0. 10 and
0.10 pg/mL,respectively. The RSDs of precision, stability and repeatability tests were less than 15% (n=6).The average recoveries
of antioxidants 1310, 1010, 330, 1076, 168, BHT, 2,4 - DTBP were 97.25% , 97.70% ,97.41% ,98.49% , 95.89% , 96.00% and
104.39% with RSDs of 4.81% ,3.94% ,3.44% ,5.13% ,7.96% ,12.25% and 11.91% (n=9) ,respectively. The migration of antioxi-
dants 2,4 - DTBP and BHT at 0,60,90 and 120 min was not more than 0.04 pg/mL, antioxidants 1310,330 1010, 1076 and 168

were not detected. Conclusion

The method has the advantages of simple operation, high sensitivity, good applicability, stability and

repeatability, which can be used for the determination of the migration of antioxidants from infusion set to Moxifloxacin Hydrochloride

Sodium Chloride Injection.

Key words: HPLC; infusion set;Moxifloxacin Hydrochloride Sodium Chloride Injection;antioxidants; migration

— UV s 5 A E AN B B
TR TT I (R EHA7 A XU, v s A1 T v i 35 9 o v g
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KEEME U Aok, i B BT RN 5 25 5 A 2 b R A 25
PERIBF AR 22100 1) (H 5 5 A% A 2 PR AR 2
AW b LR R VG U0 B AR B T S RS SO DR
K FH R 1k (HPLC) B @ i sy R A L
5 (PVC) FHIA P s M A (TPE) 7 B g 8057 19 3T 7%
O IHGEITT
1 XFEE5RG
1.1 {4g§

Agilent 1260 IT 75 /25 250 AH €8 35X (3 1 18 2
) KQ — 500DE %545 4 75 I v vkt (RS 1L mia e )
P PR F) L THE N 500 W, 4% K 40 kHz) ; VG3 S25
R ITR A 48 (PR IKA AR ; — IR HERIR A (A A,
PVC 5k 20190304) , TPE (415 20190620) 1,

1.2 X%

U 1310 XFRES (LS5 1 - TTK - 115 - 1, %
HON 97% ), PrA K 1010 X BE S (L5 K 5 - LXM -
44 -1, &R 98% ), HLER 1076 X HE & (HHE58 5 -
LXM -45 -1, &8 97% ), ¥ [ Toronto Research
Chemicals; JUEF] 2,4 - BT HEA B (2,4 - DTBP) X}
B (L5 6880823, ol 99. 5% ), HiL%E 7] 2,6 -
TRUT O By (BHT) X BE & (FiE5- 2 G133110, & &
1 99.52% ), Hi AT 168 X HE & (FHL5 Ky 172881, & &
9 98.5% ), ¥ B Dr. Ehrenstorfer; $t 4857 330 X 18 5
(European Directorate for the Quality of Medicines, L5}
P2155010, & &K 100% ) ; EE (45, Fisher Chemical
HE5R 170063) 5 B B (i ol , Tt 5 RS 20 44 )
AR LS K LCC0S96) s VKL AR (43 Hr 2l , =1 PRI 4R
LT <R > HRAHE L HLS N 20200601 ) 5 18 R 527G
W RSN SR (B A F] L BUAS HBE32 0.4 ¢ 0250 mL,
S50 5k 1811081,1811101,1811121),

2 HiESHER
2.1 BEXHSERSZEAERRE

I FE : Agilent 5 TC - Cis(2)H: (250 mm x 4. 6 mm,
5 um); HEA 0. 1% 1R (A) - FEE (B) %, A0
J (R D28 1) 3 38 2 1. 0 mL/min; £ 00 2% : — W45 [
G458 (DAD ) 5 8000 38 K < 228 nm; 3 2 35 °C 5 FEFE
1220 who &S V) (L) Oof Bt 0 AR 3t T
A SIS I TR UL 3 251 T i Gl LI 1.4
25 R €0 3 T H oA BT B VT (0 I R E R
Jo A g, AL bR v R L T AR o 0 S At
WETE T4

®1 REHEBERBIEF (%)

Tab.1 The elution program of the mobile phase(% )

1) A A 1) AR A
0 ~ 10 min 60 — 20 29 ~ 44 min 0
10 ~28 min 20—5 44 ~ 45 min 0—60
28 ~29 min 5—0 45 ~ 50 min 60

2.2 BEHE

A i, A 00 00 VAo R o B o A A 1 R
5 mL, B4 -, A e 5 mL AEEL, E A
P 2, PN 6 5 mL A AR 1 Wk, &9 2 3
B R EEE HASRKET HOEERE 1 ml,
WHEYRYZ 1 min, 0. 45 pwm JERRE L, AL,
2.3 FHEEERE

2R o6 AR A 5 R I FR A o - BT AT 1310,
1010, 1076 , 330, 168 , BHT, 2, 4 — DTBP X} & i %%
50 mg, WG BFRE , B — 100 mL 45 B, in 2 Bk s
AR 25, 5] A R R S I 45 05 B R B A5 4% B
by Jo Jo v B 43k 0.5,1.0,2.0,5.0,10.0,15. 0,
20. 0 pg/mL PYBRIE CAERS IR ; #% 2. 1 TUF @35 25 1 2F
FE R, LA T AL CY) R A AR bR s o T ARV 00 i Tk
B (X, g/ mL) A A AR AR R AT 2Pk [T 13 o 2R % [l )5 A
TLZ% 2 B ARE T ARV T & BB i B, TR 52
DIEMELL (S/ N) A 3 I 0 5 e 5 R 4% B AR 3 i 4G
DR 455 L3k 2.,

K 2 PR 3 W B A R 4 VRS o, 4
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Fig. 1 HPLC chromatograms of the system suitability test

K2 AEFERER

Tab.2 Results of the methodological investigation

RRA L T, BB (/L) RSD(% , n=6) FHMEEE(n=6) ot DRI (% , n=9)
HEEAE BERXR X(mg/L) RSD(% ) X RSD
1310 Y=29.451X-7.1684  0.9993 0.10 0.76 1.37 148.43 2.03 97.25 4.81
2,4-DIBP ¥=42.079X-11.3770 0.9995 0.10 0.56 1.75 207.17 6.83 104.39 11.91
BHT Y=29.408X-6.3985 0.9996 0.10 1.49 1.31 142.16 1.50 96. 00 12.25
1010 Y=29.158 X-6.8060  0.9993 0.10 1.78 1.55 165.47 1.55 97.70 3.94
330 Y=70.927X-16.3080 0.9995 0.10 0.32 0.90 311.68 0.63 97.41 3.44
1076 Y=17.889X-4.8242  0.9990 0.20 0.30 1.95 105.97 3.53 98.49 5.13
168 Y=75.009 X -17.8940 0.9 6 0.10 0.73 1.56 323.65 1.57 95.89 7.96

2.1 WU R AR AR 2 6 IR, i SR i R 45 51 W
2, RWNAHNG B R AT

FeE PRI A 2 R I A ) B S P RGE 1, 40 S
H0,2,6,12,24,48 h 4% 2. 1 T (A SRR E 30
STV TAT AR S5 SR L 2, WS BRSO 48 h AR .

FE MR A% 2. 2 BT e AT, AR
RN 200 wg/mL FIPRE TARATR S0, 3% 2. 1 T R4,
TEAMTATINE 6 IR ZHSR WA 2, R EE R AT

TR IR G < 42 2. 2 TR Jr 2 il A bl A A T
G3 AN BT R FE S 200 wg/mL B AR E CAERH 10,
50,100 wL, 15 5 W 2 514 2,5, 10 pg/mL %
W3 0y, FEIEREIE TR IR S5 SR L2 2,

TS JE P K < ) €3 S 1w It Sk ) R UL
SRR SRR YUEF) 1310,330,1010,1076,168,BHT,
2,4 - DTBP 68 R 47532 , R W 5 kit FE R AT
2.4 MHEE5EBRIE

Fg DRSS DA™ 4 A BIF 5 R, SRR B ) A

60

RFEGERA VO HE IR KRR P VD 2 AL BT S
T 40 °C &M R 0,60,90, 120 min, BB A )
TEVE T, — 25 W Dk 1 1 3 3 30 ~ 60 % /47,
1 mL AR B — MR 15 3, st 8] (43 ) = [ L
it (mL) x 15 i | + B4 Bl £, 71 S5 A WA 5
) 0 TR T B TE) A 62,5 ~ 125, 0 min. A 32 56 455 1) i v
AN 40 T /53, TIASEE ARV TR o 2. 2 U J5 ke
PR, H 2.1 TR i A5 R A I L 5 R 3 it
(#5435 & 1811081, 1811101, 1811121) #f 5 76 A [
B (PVC #1 TPE) fi ¥ #% L LA 7 2, 4 - DTBP
1 BHT 7£ 0, 60,90, 120 min I # 3T % 12 1 K 8 o
0. 04 wg/mL, P 1310,330,1010, 1076, 168 ¥ K4
D] 7 Tt 000 4 B B 15 0 i B DL 3% 3.
3 iTig
3.1 AFIEE

PreE f 1310, BHT, 2,4 - DTBP %) ¥ T 1% 1 ¥ 711
(H M, 2 1) b, Hi %05 1010,330,1076, 168 5 i T
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Tab.3 Analytical threshold and limit of quantitation of seven

antioxidants
REMLEH  BREE (pg/d)  RERM (pg/ml) 2 ER(pg/ml)
2,4 -DTBP 20 0.08 0. 04
1310 100 0.40 0.04
BHT 250 1.00 0.04
330 1250 5.00 0. 04
1010 1000 4.00 0.04
1076 850 3.40 0.10
168 800 3.18 0.04

LN SR ) b 2R G T L AT T R
TS AR AR , A e 2P T R e SR
VI — g i B2, HLJC HARY) i T 0, i & e %
CBERTH
3.2 mhiBIEEREEEREER ALK

DU =TS N =i S ] 5/ 7 S 3=
(EEA SN LY 90 WNZN (195 B AN Gu AL 1Y) 723
WA, & BT 1310 AT Hi 2 ™ &, Hofth H
By ST T W41 5 o0 B 4 B2 43 I S5 4, 3028 3t 8l AH
pH L, KK BN 0. 1% R G , PLa R 1310 fl g
TEASFH R , HoAt H AR 4 i T R 32 52, 7% 1 3 24
a HRIDRL A E 250 I 2 0. 1% TR 1Y L8
i BARUESS %, HEBR T4 A4l 25 B S8 Al vk, i — 20
VT T S AR BE AR AR e B B B A 2.1 T
T R AR B BE BRI o
3.3 KilEKIERE

LU ¢ DAD £ ) 25 14 42 U B W UL L 43 ol gk %
276 nm F 228 nm VE RIS 255 H 7 B 7
AR RSN B | et B A TP 0 iy 75 O , 3 3 o2 R e G
FHL BRI 228 nm
3.4 EBMNKALERRZEEITEN

Bk R B 79 Vb B S A AR B VRGE o, T 30 °C A
THCE 0,60,90, 120 min , FEAEALLE A FH AT %,
a2y i SRR G R A TR IR N T R
4 WE A BUAA N 2,4 - DTBP #1 BHT, HiAth 5 Fhi
SR ARG ) AN 225 24 ity O 2 A XU
3.5 FHIEEM

TR, 45 R e, 18 YRR, RBUE
1o, A P R A MR XA A, AT T (] R o U AT
FRTETEST R P R i, ik — D PPN Ho e P d it
2%,
S 3Tk
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