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WE.BH AR R EARE TN ETZR/ITE S A LT EN 26 & 2048 &35 (HPLC) %, 5t £ R AN AL b ey it 4
B Ak &iEH A Inertsil®ODS — SP 42 (150 mm X 4. 6 mm, 5 wm) , A ZH 48 4 K — v &kl — T (10:30:60,V/V/ V), ifik A
1.5 mL/ min, H& A 30 C, 40 % K 280 nm, #AFF % 20 pL. R AN 168, 7R 3304 AF 1010, 3R 107648 AA
2,6 - =R T A FEH(BHT) R BREHAE 0.2~250 pg/ mL FE B 9 5% EmAREML £ R RIF(r>0.999 8,n=6); K0l FEo 5] 4
1.58,0.27,0.38,0.94,0. 24 pg/ mL; & FFE5 1 4 3.84,0.91,1.44,3.02,0. 60 wg / mL; #4555 & A2 2 & A XTI 25 R 49 RSD 3
T 2.0%(n = 6) 5 B 5 F A 100. 67%,99. 97%,99. 93%, 99. 60%, 99. 63% , RSD %3] 4 0.47%,0.21%,0. 93%, 0. 44% 0. 60%
(n=9) AEERH b A5 A 22 B IV (R RE EAF - E RF) PAREAF 168 4 A 3303 A A 1010 FAF 1076 #94 H
KT N BAL(AET) , ¥ A B LA A BHT ik X3 0 N A 3 /AN A 6 ANA 22 il T+ #F 7 A 168 4L 85 330,48
FF 1010 408 1076 4R BHT #9242 T AET. G618 %5 FAEM 2 ZHUE S B REM  E LA W&,
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Determination of Content and Migration of Five Antioxidants in Quantitative Valve of

Nitroglycerin Aerosol by HPLC
XIAO Haiwen'?,LEI Chunhua®?,LIN Wenhui**
(1. Zhanjiang Mingde Pharmaceutical Technology Co. ,Lid. ,Zhanjiang ,Guangdong,China 524018; 2. National Engineering Research Center for

Modernization of Traditional Chinese Medicine Lingnan Medicinal Plant Oil Branch ,Zhanjiang .Guangdong.China 524017; 3. Guangdong Tongde
Pharmaceutical Co. ,Ltd. ,Zhanjiang ,Guangdong ,China  524017)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination
of five antioxidants in quantitative valves of nitroglycerin aerosol, and to investigate the migration of antioxidants in nitroglycerin
aerosols. Methods The chromatographic column was Inertsil®ODS - SP column (150 mm X 4.6 mm,5 pm),the mobile phase
was water — tetrahydrofuran — acetonitrile (10:30:60,V / V / V) ,the flow rate was 1.5 mL / min,the column temperature was
30 ‘C,the detection wavelength was 280 nm,and the injection volume was 20 pL. Results The linear ranges of antioxidants 168,
330,1010,1076,BHT were 0.2 — 250 wg / mL (r = 0.999 8,n = 6),the limits of detection (LOD) were 1.58,0.27,0.38,0.94,
0.24 pg / mL,the limits of quantification (LOQ) were 3.84,0.91,1.44,3.02,0.60 pg / mL. The RSDs of precision, stability, and
repeatability test results were all lower than 2.0% (n = 6). The recovery rates of the above five antioxidants were 100.67%,
99.97%, 99.93%, 99. 60%, and 99. 63%, with RSDs of 0.47%, 0.21%, 0.93%, 0.44%, and 0.60% (n = 9), respectively. The
detection levels of antioxidants 168, 330, 1010, 1076 in the component materials such as the internal gasket, valve stem, valve
chamber, and pipette of the quantitative valve of nitroglycerin aerosol were lower than those of corresponding analytical evaluation
threshold (AET) , and no antioxidant BHT was detected. After 0,3, and 6 months of accelerated tests, the migration volumes of
antioxidants 168, 330, 1010, 1076, and BHT in the component materials of the quantitative valve were all lower than those of
corresponding AET. Conclusion This method is simple, highly sensitive, and accurate, with good repeatability and stability, which
can be used for the determination of the content and migration of five antioxidants in quantitative valves of nitroglycerin aerosol.
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1.1 {4z8

LC — 20A 78U E 380 A (4 3543 ( H 4K Shimadzu A F] ) ;
Sartorius AG BP211D Y H1 7 K - (£ [# Sartorius 23 7 ,
KERE N TIT 502 —) 307 — 401 A RS 25 HEA (I M 18 3t
WA E AT PR B s LHH — 150GSP 25 i 2i B Fa 58
PEIR A (L —fE R AR A R AR .

1.2 X%

Pr A 168 XF i (Hit 5 MKBFO813V, 4l &
98%) , P 330 X BE i (415 MKBF6188V , 41 i
99%) , BT 4850 1010 XF B s (45 MKBF3728V, 4§ JiF
H198%) , P 1076 X JE (L5 MKBF8963V , 4li i
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T
2.2 A&

TR A3 X R T BB 07 168 T 48U 330 B A
#1010 B4 1076 HU4GF BHT XFHE 5145 25 me, 5%
FRAE , B Al — 100 mL 28w, I sh AV i 0F 2 25

72

A/ mAU
800
600
400
200
0 : : T T ¢/ min
10 20 30 40 50
A
A/ mAU 1 3
1754 [
150
125 4
1004 2
754 | | 5
504 ‘ 4 |
254 \
0 JL—M [ — )
T T T T t/ min
10 20 30 40 50
B

1. WA BHT 2. #AM 1010 3. HEAF 330 4. LA 1076
5. WAF 168
A ZAER B BRAMNBRIER
B1 REERAMRESRRERIEE
1. Antioxidant BHT 2. Antioxidant 1010 3. Antioxidant 330 4. Antioxi-
dant 1076 5. Antioxidant 168
A. Blank solvent B. Mixed reference solution

Fig. 1 HPLC chromatograms of the system suitability test
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TR AV 1R 2 AR A VR R A B K VS VAR

25 VR : DA S AR S 28 g )
2.3 HiEFEERL-u

LRMEI R H I AR R 2. 20 R IR AT I8 I 2%
W f , FH UL S A A R B 2 e 4R 168 AU 330 .40
A 1010 BT AR 1076 P AR BHT Jit £ 4k B2 53 1
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WRR , LAS /N A 10+ 1B i) 5T 5 v BE o o it PR o 25 SR bt
SR 168 FL A 330 048 1010 L4 1076 47145
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Tab.1 Results of the linear relation test (n=6)

REAF )37 A2 r LM (pg/ml)
FAA 168  Y=203392X+1701.8 0.9998 0.2~250
WAA330  Y=400127X +47.2 0.9999 0.2~250
FAA 1010 Y=286973 X +432.53 0.999 8 0.2~250
HAAN1076  Y=160500 X +1416.2 1.0000 0.2~250
#AABHT  Y=54207 X -271.79 1.000 0 0.2~250

ERFR 4 3.84,0.91,1. 44,3.02,0. 60 pg/mL,

K% B IR M O R H TN i vk
10 g / mL VRS X BV U, 4% 2. 1 00T (g 25 ki
SEFFREINE 6 K, 1SR RV R BA IR 25 S p i 4A7) 168
P AR 330 BT AR 1010, B4R 1076 P A5 BHT U
i AL 19 RSD 43 51 K 0.28%, 0. 11%, 0. 38%, 0. 20%,
0.15%(n = 6) , P B WHa] 1Y RSD 43931 4 0. 23%,0. 25%,
0. 14%,0. 34%,0. 30%(n = 6) , F LN 2 8 R4

H )4 25 B 0« A3 v W 5 R 5 % BRI TR
B R F L, H A — A I A B E 2 3 d 7E [R]— {3 DU
TRINRR R A, 42 2. 1 300 R (i S5 R BRI 5 L 3]
SRV TR, JF 03 & o O 45 SR PR 168 BT 450 330 4L
51 1010 B2 1076 H 458 BHT & &8 19 RSD 7351 4
1.65%,0.41%,1.07%,0.95%,1. 41%(n = 3) , & W H
A 25 R

FE MK 2. 200 FIR A X RS I AT S mL,
Fie 2. 2350 Oy kil A HE R SV, AT 6 4% 2. LI
OB INE il sk T AR, IS = A R
UM 168 PL A 330 . BT F 1010 FL A F 1076 HT 5
7 BHT % & 89 RSD 43 %l 24 0. 86%, 0. 86%, 1. 13%),
0.87%,1.02%(n=6) , KM FILEE MR

T Ml s IR M DG R H I i vk
10 pg / mL BIRA % BRI, 53911 57 0,4,8,12,16,24 h
b4 2. 1300 R (035 45 R R 22 |, T S e T AR 45 SR i
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1.32%,0.98% (n = 6) , F BIR A X I8 S WS 24 h

A/ mAU A/ mAU
0.4 0.4
0.3 2 0.3
0.2 0.2 2
0.1 s 0.1 T
0= — == /min ° B —
100 20 30 40 50 P 10 20 30 40 50
A B

t/ min

PIRRE Tk R A
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#1010 BT 57 1076, 4T % 55 BHT A9 11 i 6 5353l
100. 67%, 99.97%, 99. 93%, 99. 60% , 99. 63% , RSD /¥
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W 7 92 R Aff B L4

it FH 4 3 5 - 4 O [ 8 35 A [ Syncronis Cog £
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5 wm) |, A A B S5 2 0 A €6 3% 4 ( B AR Shimadzu
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Tab.2 Results of content determination of five antioxidants in

the quantitative valve component materials (pg / g)

WA RAN 168 HAFI0 FKAH 010 KA 1076 HEAM BHT

R - <0.27 <0.38 <0.94 -
A <1.58 <0.27 - <0.94 -
(G <1.58 <0.27 - <0.94 -
R - <0.27 - <0.94 -
E: - RS,
Note: — refers to not detected.
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1. Antioxidant 1010 2. Antioxidant 330 3. Antioxidant 1076 4. Antioxidant 168

A. Test solution of internal gasket B. Test solution of valve stem C. Test solution of valve chamber D. Test solution of pipette

Fig.2 HPLC chromatograms of the test solution
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