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Abstract Objective: Under the requirements of “Technical Guide for the Compatibility Study of the Plastic
Component System Used in Production of Chemical Drug Injections (Trial)” and “Technical Guidelines for
the Study of Compatibility Between Chemicals and Elastomer Seals (Trial)”, simulated extraction and safety
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evaluation of six polycyclic aromatic hydrocarbons that may be contained in the plastic components used in
production were carried out. The relevant components in the downstream product of propyl gallate Injections
were determined by the migration test. Methods: Kromasil 100-5-C4 (4.6 mmx250 mm, 5 pm) chromatographic
column was used and the high performance liquid chromatography-fluorescence detection method (HPLC-
FLD) was performed, injection volume was 60 pL and the column temperature was 35°C with acetonitrile-water
(70 : 30, v/v) as mobile phase at the flow rate of 1.2 mL-min”. The excitation wavelengths of fluorescence detector
were 270 nm (naphthalene), 250 nm (phenanthrene, anthracene), 238 nm (pyrene), 286 nm (benzo[a] anthracene)
and 262 nm (benzo[a] pyrene) respectively, and the emission wavelengths were 335 nm (naphthalene), 380 nm
(phenanthrene, anthracene), 390 nm (pyrene), 397 nm (benzo[a] anthracene) and 413 nm (benzo[a] pyrene)
respectively. Results: The six PAHs had a good linear relationship within their respective concentration range
(r=0.9979), and the detection limits were in the range of 0.005-0.037 ng. The recoveries were in the range of
99.86%-102.16%. RSDs were no more than 4% (n=9). The extraction test results of seals showed that multiple
PAHs could be detected in 50% ethanol solutions, while a trace of naphthalene could be detected in pH10 buffers
and HTHP (high temperature and high pressure) extracts of injection. The result of injection migration test showed
that the propyl gallate Injections could be only migrated into trace naphthalene, and the migration amount was far
lower than analytical evaluation threshold (AET). Conclusion: The HPLC-FLD method used in the experiment

is simple, accurate, specific, and sensitive. It can be used to determine the content of six PAHs in the simulated

extraction and Injections of plastic components used in production.
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3.1.1 XFHESE R

BOW IR ZE . B, . L BRI tE5R
Il o |BGE &, WHERE, NG R
Bl i A I m L P 25 2866.67 g, 5556 wg.
H41.67 pgMiIRE AW O 1Im L4
0.78 wg. AIF[a]tE0.07 wg. AKIF[ o [HE0.07 w gy
RAERO.

3.1.2 IRAXTHESIATR

SAEEABUR A D 0.1 mLANEAHE4
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Ay, HIAE,

3.2
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pH 3ZZvhif . HUEALE2.99 ¢, H7K190 mL
A, 0.1 mol + LT'ERAR2.10 mL, JI/KERZE
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FERC R U . BURE IR 21 ¢, BY
W, Ve, Sr0iinpH 3% M . pH 1098 MR .
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0~6.5 B 270 335
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20~30 I [T 262 413
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3.4
3.4.1 EmR. KRR, LrkvuE
SRS SRS EL “3.1.27 i FPAHsIR A X

EER (S/N=10) FREMR (S/N=3) . 5
“3.1.17 Tl FPAHsS & WoE o, H NGB F i
*:F, ﬁﬁ%‘{ﬂ!'ﬂi, I/J\m%ﬁ ay (A) j‘:]gMJ:*/_ﬁ, Yiﬁg

ARG, HCIERERRE, HIEDE, 53 (C) MfEAEbR, ZeHl TAEMZ, 2% PAHSTER H
HEEL OB L . ORIl B ER JERINEMXR R, r=0.9979, W3,
3 PAHs LODs LOQs
PAHs LM/ (ng - mLT) e eAtlEpips FHICREL FEEFR /ng KRR /g

% 1.869~80.100 A=1.1651C+0.2902 1.0000 0.112 0.037

E[3 0.652~8.690 A=11.934C—0.5469 0.9998 0.039 0.013

<3 0.234~63.828 A=11.934C—0.5469 1.0000 0.014 0.005

(4 0.276~51.732 A=11.161C+0.9082 1.0000 0.017 0.006

HIH o 1 0.343~1.030 A=9.7297C—0.4793 0.9990 0.021 0.005

I« JEE 0.342~1.025 A=11.946C—0.7361 0.9979 0.021 0.005

3.4.2 UEHHE

EBESEOUC, LRI, 45 PAHsIE L

B “3.1.27 W RPAHSIRA X IREIAT, K RSD<4%, ERWMUZPR S RIF, 45500584,
4 PAHs
HEELIERE 6 YK A
PAHs RSD/%
5 1 FEE
ES 78.59,78.1,77.66, 77.25,77.17, 77.06 77.64 0.78
30.34, 30.24, 30.07, 29.98, 30.3, 29.89 30.14 0.61
J) 651.69, 653.41, 649.3, 648.83, 649.3, 643.9 649.41 0.50
3 515.53, 505.3, 498.94, 500.45, 498.45, 494.09 502.13 1.49
AI o] 6.19,6.24, 6.14, 6.55, 6.22, 6.28 6.27 2.31
i [ 7.87,7.22,7.63,7.71,7.21,7.39 7.51 3.64
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3.4.3 EHkaEN: Mg, eRIEmA, RSD<3%, FRHITRA XTI
B “3.1.2” U FPAHSIRA X HRSIAW, 5 EWAE0~48 hNFRE . S5 WES.
TEO, 2. 4, 6, 8, 10, 12, 24, 48 hitf[a] Hik:

5 PAHs
0~48 h IR
PAHs RSD/%
M (E TFHIE
Z 78.38,78.84,78.58, 78.72, 79.05, 79.48, 79.61, 79.12, 80.49 78.97 0.54
E[H 29.97,29.87,29.99, 30.07, 30.17, 30.17, 30.52, 30.17, 30.74 30.06 0.66
B 656.26, 644.79, 648.46, 651.19, 653.55, 656.10, 659.24, 651.99, 657.92 652.43 0.71
3 467.68, 494.37, 486.74, 486.24, 486.61, 488.17, 490.05, 493.8, 497.07 485.32 1.71
FRIF [ o] B 6.45, 6.18, 6.44, 6.45, 6.53, 6.36, 6.39, 6.40, 6.46 6.37 1.61
I [o] BE 7.27,7.36,7.38,7.58,7.42,7.71,7.34,7.61,7.75 7.46 2.08
3.4.4 [SCR 1.2 mL, OMEER, #57, BIAS3FP IR B A Iafk

FEBE “3.1.17 W NRAMERDO 1 mL R BRI e, oskgmi,
MR G 10 mLER—100 mLigi, O FRCE, 25588878, PAHsH P IR FlE
ER, A, IR . WHEBERNEEES  99.86%~102.16%, RSD<4%, UiHHMERE K I
WHERE AR LS mLALofy, F¥4R34, ilE 4R ILERe.

10 mLEJRH, RS AR #R0.8. 1.0

6 PAHs n=9
i
PAHs = /9% RSD/%
JMAGE /ng A HEL /ng
%% 534.000 524.560, 553.110, 542.427 102.16 227
667.500 706.805, 692.771, 687.691
801.000 800.664, 805.257, 823.946
Eg 57.935 57.456, 56.074, 55.291 99.86 3.79
72.419 77.925,73.174, 73.894
86.902 86.395, 87.327, 87.210
B 425.520 432.970, 440.886, 432.780 101.81 2.11
531.900 565.586, 534.287, 533.592
638.280 641.906, 653.783, 632.597
i 344.882 329.054, 346.938, 334.583 100.97 3.61
431.102 460.443, 445.628, 443.938
517.322 532.351, 527.618, 505.024
HIF (o] B 5.492 5.630, 5.621, 5.328 101.11 2.09
6.832 6.892, 6.925, 6.859
8.238 8.531, 8.490, 8.146
i [a]tE 5.466 5.348, 5.667, 5.389 100.87 2.10
7.285 7.306, 7.362, 7.343
8.199 8.471, 8.449, 8.136
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35 PR, PEREEIC SR OISR, IR PAHS S
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W “3.2.27 TR P4 ] SRR A AU

7 PAHs

PAHs &/ (ng+g")

HRLH A PEHOE
%% I Jsl 4 A la] B I [a] i

pH 3 ZZ ik — — — — — —
‘ pH 10 L — — — — — —

WOERHE (1)
50% BETER 8.237 71.596 4.833 11.234 — —

HEA = — — — — -

pH 3 2 1hik — — — — — —
‘ pH 10 ZZhi — — — — — —

WEHE (% 2)
50% CBETE 16.046 72.529 4.960 11.279 1.384 —

HEA — - - - - -

pH 3 2Pk — — — — — —

pH 10 ZZ i — — — — — —
TERRZRAE (A1)

50% L BETAR 20.357 150.184 8.248 22.746 — —

P — — — - — -

pH 3 ZZ ik — — — — — —

pH 10 ZB i — — — — — —
TEARZRAE (4R 2)

50% IR 22.960 152.378 8.551 23.622 — —

P = = — = = =

pHIZEHW  — — — — — —

pH 10 ZZ ihifg < EHR — — — — —
el (4208 1)

50% IR 11.992 9.634 0.774 2.408 — —
A < Em R — — — — —
pH 3 ZE itk — — — — — —

pH 10 & 4.82 — — — — —
fERCERE (ZE0E] 2)
50% WA 12.803 9.574 0.758 3.243 — —

HEA — — — — - -
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PAHs &t/ (ngeg")
Rk 4 PEEA
%% I =8 EE A la] B I [altE
pH 3 ZZ — — — — — —
pH 10 L — — — — — —
RUFERE (4m1)
50% AT — 2.036 — — — —
TS — — — — — —
pH 3 i — — — — — —
pH 10 ZZ i — — — — — —
RumERE (42m 2 )
50% LA — 2.303 — — — —
T — — — — — —
e " FTRKKIH
8 PAHs
sl WG AR fik e 4 F U
pH 3 R PER IR — — — —
pH 10 FOBR IR — — PR i 28 —
RSN (R, 121°C x1h) — — LB ff 28 —
50% LT IERAS . WAL | GECAR PRI M a2 B L B (o]
TR U R AR ] P R i
e =" FoRARKH.
FERERM, S0% ORI P &AM 3.5.2 ISR S0
EWZE B B BRI o B, HAtK REEEL B “3.2.37 T0F P4 Ta) o A i 06 Ak i
WA KK HPAHs, RIHPAHSEYI I GEAR S W, HEFERICREOIER, HITHEPAHIER &, 45
TR A K RS IR,
9 PAHs
A 1 2] 2
PAHs AET/ (ng - mL™")
T TER R TELETT TE R
7% — 3.255 — — 66666.67
" o _ _ — 7.778
Jisy — — — — 555555.6
JE — — — — 41666.67
I o] B o _ _ — 3.472
I o] B — — — — 3472
W " FoRARKH.
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