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WE:BH a2 RS FE Y 184 23052 (PAHs) 2265 A A0 &% $ HM#E (GC - MS/MS) ik AiE RIRUEMN A E
Tkt - AEA(L:1,V/V), KRB NAREZLE, &% A Aglent DB - EUPAH £.48 % 42 (60 m X 0. 25 mm, 0. 25 pm) , R A A L4 A A, R
A1 4dml/ min, A TIREH 290 °C, & FREEH 230 °C, BB A LR L BR(MRM) ER 18 # PAHs 09 R 2R E £
5~200 ng/ mL & B A 5 & B AR ks @ A2 4 A AR @A) LA & 2 R RAF(R*>0.999 1,n=6) ;4 24 0. 05 ~0. 50 ng / mL, &
FFEA 0.1~1.0ng/ mL; 455 X I 2 R4 RSD 4 0.71%~3.09%(n = 6) ; T3 @ & A 82.06% ~ 124.29% ,RSD # 0. 12% ~
7.09%(n=9),3 BtAE & EE P B HEIERE, 584 0.02,0.03 ng/ mL, 9K TN R 6 S5 xR FHES 41
A, TR TR B A TR A E S R E AP 18 A PAHs 0982
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Content Determination of 18 Polycyclic Aromatic Hydrocarbons in the Piston of Prefilled
Syringes by GC — MS / MS
JIANG Xiaoqin,LIU Xiaogiang , ZHANG Yanchen”
(Changzhou Center for Food,Drug and Fiber Quality Supervision and Inspection ,Changzhou, Jiangsu 213000, China)
Abstract: Objective

XEHS 1006 — 4931(2026)07 - 0095 — 05

To establish a gas chromatography — tandem mass spectrometry (GC — MS / MS) method for the content
determination of 18 polycyclic aromatic hydrocarbons (PAHs) in the piston of prefilled syringes. Methods The extraction solvent
was n — hexane — acetone (1:1,V / V),and the internal standard method was used for quantification. The chromatographic column
was Agilent DB — EUPAH capillary column (60 m X 0.25 mm,0.25 pm) ,with high — purity helium as the carrier gas at a flow
rate of 1.4 mL / min,the injection port temperature was 290 °C,the ion source temperature was 230 °C,and the monitoring mode
was multiple reaction monitoring (MRM). Results The linear range of 18 PAHs was 5~ 200 ng / mL (R* > 0.999 1,n = 6);the
limit of detection was in the range of 0.05 - 0.50 ng / mL,and the limit of quantification was in the range of 0.1 - 1.0 ng / mL
(n = 6). The RSD of the precision test result was in the range of 0.71% - 3.09% (n = 6).The average recoveries of 18 PAHs
were in the range of 82.06% - 124.29%, with RSDs of 0.12% - 7.09% (n = 9). Only phenanthrene and anthracene were
detected in the three batches of piston samples,at concentrations of 0.02 ng / mL and 0.03 ng / mL,respectively, both below the
limit of detection. Conclusion This method is simple, highly sensitive, and specific, which can be used for the simultaneously
determination of 18 PAHs in the piston of prefilled syringes.

Key words:GC — MS / MS;prefilled syringes;piston;polycyclic aromatic hydrocarbons; content determination
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ST TN E Hd 18 A PAHSs AU GC - MS / MS B, 3
WA

1 UFE5KH

1.1 {¢z%

GCMS - TQ8040NX %I = 5 PU A AT S FH AL ( H
A Shimadzu 23 1] ) 5 XP205 R HL 737 K- (36 6 Mettler
NS T2 —) s KQ5200DE B A R B (R
LT A AR AT FRA ), T3 200 W, 45i%6 0k 40 kHz) .
1.2 X%

18 Fft PAHs A EVA R (L5 G0088613 , Jifi 1 e i
1000 pg/ ml) ;%5 - d8.Je - d10.JF - d10. & - d12,
At - d12 WFRPRIES I (20548 < 10 > YR AR
Iy Al S G0089792, i FE R 2 000 pg / mL) 5 T4
B 8 GF S8 A e (a4, 75 E Merck 23 /) ) 5
Tt E S5 1 S A 2R A ST (Al AL HES 4 e
152204032A,152301008A , 8223030054 ) .,

2 FHESHER
2.1 KEH
1) o3 45 11 5% 4F: « Agilent DB — EUPAH B 4145

(60 m % 0.25 mm, 0. 25 pm) ; AR 1 WL, ANk

x1 18T EFREEMEARYRBRBESE

FE R A SAAS R 1. 4 mL / min; HEiR AP THE
(60 “CA£4% 2 min, F£ L4 25 °C / min B3 Z T2 200 °C, LA
8 °C / min (K3 T} 2 290 C#4% 3 min, LA 15 °C/ min [
HRTE 2 320 CIREFE 24 min) s PERE TR E 290 °C5 42100
IRE 280 C,
TS B TR PR (ED VR LB RE ST

70 eV 5 B F IR 230 °C 5 & HER B 1] < 8 min; W i)
B 2 RO W (MRM) o 7E BE IR B 2514, 18 #f PAHS
KA 28 bR A BB ) S5 e i e M T LR L
GC-MS/MSHE WK1,
2.2 BREHE

TRA IRV TR BN AR BR HEVA TR | mL, B 20 mL%F
B INEC e - NER(1: 1,V V) E 2, B i
e BN 100 g / mL BYIE & W, 0 28 U #4496 1 mL, &
10 mL 25 5, 50 i 5T 5 0 10 wg / mL Y IR &
PR o

TRA AR UE 5L B 18 Bl PAHS bRVEVR R 1| mL, B
10 mL 255 rh , L) BOST f V€ B 100 g / mL 9 IE 4
R B O 45 9 1 mL, B 100 mL 25 B e
JFE AR M 10 g / mL BYTRA bR S VAT
ENMEMEEF

Tab.1 Retention time and quantitative and qualitative ions of 18 PAHs and isotopic internal standards

) (] Bt (min) REHTH  mEBREF(V) THET mERS(eV) THETH2 B Z(eV)
1 % - d8(naph - d8) 9.291 128.1>127. 1 15 128.1>102. 1 20 128.10>77. 10 20
2 %(naph) 9.324 136. 1> 134. 1 20 136.1>108. 1 25
3 i (acy) 11.818 152.1>151.1 15 152.1>126. 1 20 152.1>150. 1 15
4 J& - d10 (ace - d10) 11.956 154.1>152. 1 30 154.1>151. 1 35 154.1>153. 1 10
5 J(ace) 12. 024 164.2>162.2 10 164.2 > 160. 2 30
6 % (flu) 12.962 166. 1> 164. 1 25 166. 1> 165. 1 25
7 3 - d10(phe - d10) 15.431 188.2> 160.2 25 188.2>184.2 25
8 3t (phe) 15. 505 178. 1> 176. 1 30 178.1>152. 1 25 178.1>177. 1 25
9 H(ant) 15.565 178. 1> 176. 1 30 178.1> 152. 1 25 178.1>177. 1 25

10 & EM) 18.933 202.1>201.4 15 202. 1>200. 1 30 202.1>152. 1 30
11 3 (pyr) 19. 902 202.1>201.4 15 202. 1> 200. 1 30 202.1>152.1 30
12 %5t[al ¥ (baa) 24.276 228.1>226. 1 25 228.1>202. 1 20 228.1>227.1 20
13 & - d12(chry - d12) 24.485 228.1>226. 1 25 228.1>202. 1 20 228.1>227.1 20
14 J&(chry) 24. 601 240.2>236.2 30 240.2>212.2 20

15 %5[b]3 B (bbf) 29. 109 252.1>250. 1 35 252.1>224.1 50 252.1>251.1 15
16 33tk & E (bkf) 29.229 252.1>250. 1 35 252.1>224.1 50 252.1>251.1 15
17 ZSF[j1R B (bjh) 29.425 252.1>250. 1 35 252.1>224.1 50 252.1>251.1 15
18 #Jf[e]3t(bep) 31.283 252.1>250. 1 35 252.1>224. 1 50 252.1>251.1 15
19 ?fw“'r[ 13t (bap) 31. 603 252.1>250. 1 35 252.1>224.1 50 252.1>251.1 15
20 = d12(Pery - d12) 32.207 264.2 > 260.2 40 264.2 > 236. 0 30

21 ;X%’r[a h] % (dbaha) 40. 124 276.1>274. 1 30 276.1>275. 1 40

22 #4F[1,2,3 - ed ] (indp) 40.224 278.1>271. 1 25 278.1>276. 1 30 278.1>277.2 30
23 *JF[g,h,i]3t (bghip) 43.930 276.1>275. 1 35 276.1>274. 1 45 276.1>272.2 30
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E1 18FEIRFREKELE AR SIERIERBKIERE (50 ng/ mL)
Fig.1 GC - MS / MS spectrometry of 18 PAHs and isotopic internal standards (50 ng / mL)

P 1 10 RV T < 43 RS 5 W BT A A o A R
0.05,0.10,0.20,0. 50,1. 00,2. 00 mL, & 10 mL 75 5 Jff
o T IR A AR IR 0. 05 mL, il IE & %t — PN i
(1:1,V/ V)RS, Bl st vk B2 43 5128 5,10, 20, 50,
100,200 ng / mL (1 R bR AE T2

25 W BURA NFR W 1 mL, # 200 mL 25 5
INIEC ke - INER(1: 1,V V) E%, RIS

P VA BBORE i i, B T BYBZINT 0. 5 em X
0.5 cm R, B 1. 00 g, 45 % FR A2, B 20 mL T %5 Jff
WL 10 mL 28 R, 60 “CHE S HEER (T4 200 W,
BN 40 kHz) 1 h R HI R0, g, RIS,

2.3 FHiRFERE

RN R L 2. 250 T RIS 2RV W,
2.0 VIR RS A5 (R AR DN A, DL AS H AR 1 I R
(X) A AL bR A5 B A 4 1 AR5 45 P9 A 0 T AR A LA
(V) A A A i ad 7 2 ] 5 o &5 2R L % 2, R I 18 Fif
PAHs (5 5 He JEAE 5 ~ 200 ng / mL 18 Bl N 54 Hbrd)
g T AEURIT PR A 068 T AR B BB R O R LA«

IR R R  J 2. 230 F Btk 49 5 ng / mLL
FTR B e S VA TR, N IE £ %8 — TN (12 1,V V) B R
BE 4% 2. 1000 RIS A A EREI E , DA 35 E MR LL(S 7 V)
FL0A% S 7 N B 1) I o R At i 4% Ak 45 W %) s 00 B

PR AR IR 2,

W B - B2, 2 00T BT Wk B O 50 ng / mL Y
TR AR UE VAW B, 45 2. 1 300 a0 4 % e kR
FE 6 U, T H AR B PR AR 06 T AR LU AR PR X
FRAEDR 22 45 5 RSD M 0. 71% ~ 3. 09% (n = 6) , 2 WX
kG R R AT

JNRE RS B6 - BURE S 1.0 g, B 20 mL TR 2SI
A3 I B 4 5,20, 50 ng / mL AR BR AE T
10 mL( AR TN 50 ng / mL) , 60 °CHR A $2HL(3)

FR2 ZUXRERSEEMRMENRHELER
Tab.2 Results of the linear relation test,limit of detection,and

the limit of quantification

i e R ¥ (ng/ml) (ng/nl) (ng/nL)
1 Eluph) Y=0.087X+0.1859 0,997 5~200 0.1  0.05
2 Ahlay) V=0.05X-0.0984  0.9998 5~200 L0 0.5
3 Klace) V=0.08Y-0.0807 0.996 5~200 L0 0.5
4 i) Y=0.076X-0.1475  0.96 5~200 0.2 0.10

Y=0.1057X-0.2895 0.993 5~200 0.1 0.05

o
Bl
=
=

6 Hlant) Y=0.1055X-0.2726 0.994 5~200 0.2 0.10
T REMm) Y=0.1534X-0.3971 0.994 5~200 0.1 0.05
8§ Elpy) Y=0.0806X-0.2105 0.9996 5~200 0.1 0.05

9 %Ki [alB(baa)
10 E(chry)

V=0.0496X-0.1183 0.996 5~200 0.2 0.10
V=0.0524X-0.1125 0.998 5~200 0.2 0.10

11 R3] E (bbf) Y=0.0099X-0.1716 0.994 5~20 0.2 0.10
12 FH#k]RE(bK) =0.0684X-0.1798 0.991 5~200 0.2 0.10
13 FH[IEEMD Y=0.0656X-0.1925 0,991 5~200 0.2 0.10
14 %3He i bep) V=0.12235-0.2068 0.996 5~200 0.2 0.10
15 &3t[alit(bap) P=0.1144X-0.2867 0,998 5~200 0.2 0.10
16 Z%#[ah]A(dbaha)  V=0.0812X-0.3473 0.9995 5~200 0.2 0.10
17 H#[1,2,3-cd]%indp) ¥=0.1062X-0.4634 0,994 5~200 0.1 0.05
18 %#[gh,il%(behip)  T=0.05821-0.1864 0.9998 5~200 0.2 0.10

F N 200 W, MK 4 40 kHz) 1 h, B 2500, 1k, &
AR BESEAT 30y, 45 2. 1 IR R I A A AR T R
TSR TR, JF 3 HAR0 TSR 45 2R WL 3, R BH D7 v 1Ay
B R
2.4 HREENE

B 3 4t (4t 5 43 5 S 152204032A, 152301008A
822303005A ) B fi 76 ZE , #¢ 2. 2 101 Jr v il £ it
VW, e 2. 1350 IS A5 R R AR 2 |, e S TR AR, IR
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3 MERKRELER(%,n=9)

Tab.3 Results of the recovery test (%,n = 9)

FwKESng/mL AARP20ng/mL HKAeKF S0ng/ml

]

Dk RSD mKE ORSD mKE RSD
F(naph) 119.84 298 97.42 313 9198 0.2
Je ki (acy) 1740 697  99.84  0.81 11997 165
e ace) 120.06 248 93.00 462 9278 0.8
% (M) 120,65 5.54 9148 254 8839 0.5
3 (phe) 116.21 243 1071 028  98.08 0.4
B (ant) 1612 210 109.99  0.62 9291  0.35
%A 116,58 273 97.05 316 8206  5.64
% (pyr) 110,36 315 10468  7.00 12429 2.6
#5t[al B (baa) 12,44 248 10944 364 100.95  0.27

& (chry) 11821 372 10949  L10  %72 012
R 3[h]% K (bbi) 113.87 218 %972 12 9239 213
Ak 5 (bkf) 115.61 4.5 9570 287 8179  1.03
FS ARSI 12135 375 9.03 211 86.00 3.3
K el (bep) 1L07 440 12041 0.9 10301 229
Rt [al . (bap) 118.49 285 113.30 046 10011 0.12
253 a,h] B (dbaha) 9L30 L3I 10030 286 9446 116
HH1,23-cdl®Gndp) 10126 3.8 9834 0.45  9L09  0.43
%9 g,h, 113 (hahip) 113.06 403 11262 L57  96.28 0.9

SR 4 R ZE R OR e JE AN, 4300 0. 02,
0. 03 ng / mL, ¥IEFAM R, HoAb Ak S E A A H
3 Tt
3.1 BIiGHEE

AR % P b %S T DB - 17MS, DB - 5MS, DB -
EUPAH 3 Fh A AH €2 335 A 19 9 25 30, 45 SR di F DB -
SMS A HFI DB - 17MS ik i, 2851 (b) 26 Bl R I F
(k)2 BRI (§) 2¢ B 3 F ] 43 S A AR e vk o 42 4
253 [T 1 DB — EUPAH 8 3543 s, 98] 5 280 <00 & AR
RT3k 3 Tl [F] 43 S A A R 8 3 e 2 43 15, (g [&]
%% - d8 (naph — d8) Fl %% (naph) 5 — % Jf [a, h] &
(dbaha) FIEII£[1,2,3 = cd] £ (indp) AW A1E (0 3 1] h
ANBETE A B H AT i B AT TS R A9 o L T S X
HIX Ay Wil $ DB — EUPAH BAIEHE .
3.2 JRiGFMHIEE

B PAHs IR A BR U 5 I ORI ARV TR A, Tig i B
FTi W BE A 1 e / mL A TR G Am o S IR, W LA T —
G4 MS A B 414, e B B i 1 ~ 24 B AR A B
B AR5 TR G b M TV VP 1 R R i B e vk
50 ng / mL I, 158 B AN ] B4 R4 B B, X AT
PR B IO B A R Y 3 ~ A B RN T
F B R A E 3R 1 R T PR S R SR I Al
AR B LRI R AR T, R IR (b) 5B R I

98

(k) % BRI (j) 2 T 3 [m] 43 S A4 A B ik 31 2k
O3 A A e N R, ELRRE PR, AT T R 22
PR R T AT

3.3 REUBFNERE

PAHs BRI MR , 2 BT 50 bt IR R

ECKE - I (L1, v/ V) B - &P BE(L:1,V/ V)

XTHE it PAHSs S USCR 520 45 5 s 7R IE O e -

PR (121, V/ V) B CR H 28 rh g BUSCR 804 . 2% s

R EEER R PR R E C S - IR (1:1,V/ V)

3.4 BREX PAHs B0

W 3HERE S AE R R EREE T (60 °C) 43l E 0,5, 10,

20,30 d, 73 BT S ZE RS S i v, P IR 4% 2. 200

DL AT AR B 45 2. 1 I IS A5 AR AR I S o O S

AR L mL, B TSR I IE 2 BE 5 mL AR BT

WeEE 47100 ng / mL) , 60 “CHHE R HHL (T 200 W, 4%

40 kHz) 1 h, 22 %R, BUEEC k)2, IR 5 mL,

RAT, #2. 1 U RS0 A5 R R L 45 2R R | 16 2878

i M AR T A PAHs & & ARG, H A 7 AR B

PAHs, {3 5 #% P B W AR A ) PAHs o 32 BH &5 i 551

Kb TOUE Jaf v B) 4 B ZE P i PAHs R P2 A I 5 52 ), %46

BHERSEAE T I 4k R AT

3.5 FHEEMH

AMWFFE P EST A ERE T RO S SR,

AT T RS AGINFHE  i ZE 18 Fh PAHs 115 3t

S Xk
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