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Content Determination of Propyl Acetate and Cyclopentanone Solvents in the Laminated

Film Materials for Pharmaceutical Packaging by Headspace Gas Chromatography
ZHANG Fan, CAO Xi, FAN Nengquan
( Chongging Institute for Food and Drug Control, Chongging, China 401121)

Abstract: Objective To establish a headspace gas chromatography method for the content determination of residual solvents propyl
acetate and cyclopentanone in the laminated film materials for pharmaceutical packaging. Methods The chromatographic column was
Agilent DB - WAXETR column(30 m x0.32 mm,1.00 pm),the headspace equilibrium temperature was 100 °C ,the equilibrium time
was 60 min,the split ratio was 20 : 1,the injection temperature was 200 °C ,and the temperature was programmed(the initial temperature
of the chromatographic column was set at 55 °C ,maintained for 5 min,then it was raised to 150 °C at the rate of 5 °C /min, main-
tained for 3 min,and then it was raised to 220 °C at the rate of 60 °C /min,maintained for 3 min),the detector was flame ionization
detector,and its temperature was set at 220 “C. Results The linear range of propyl acetate and cyclopentanone was 0.5 — 10.0 pg/mL
(r > 0.999),the limit of detection of propyl acetate was 0.000 9 mg/m*(n=6) and that of cyclopentanone was 0.003 0 mg/m’
(n=6),and the recoveries of propyl acetate and cyclopentanone were 110.30% and 99.52% (n =6), respectively. Conclusion The
method is simple,rapid and accurate,which can be used for the content determination of propyl acetate and cyclopentanone in the lami-
nated film materials for pharmaceutical packaging.
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99. 5% ), 5 B X HE 5 (FiE 54 20161207, 46 KT
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(A% 9, Honeywell 28 &, 4IL5 8 T2MMIH) ; 25 HE &
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2 AHESER
2.1 BAEHESHEMRLE

Xt P 45 98 B2 R N IR 0. 091 0 g, B I i
0. 101 2 g, K FRE , BRA D IECKER 100 mL 45
R, HGE R R, IR EA S 100 mL, £527, B 1. 00 mL &
B/ EIEC KR 50 mL FEE A RRBIEE A E 50mL,
HIEL

TR IR & FBGR T RN 0,02 m? BAIEIR A | BY A%
10 mm x 30 mm K/), B 20 mL TRZS b, 53, BIAS

[R5 i) £ 25 BT RE o
2.2 HREGEEHF

A 2 EE /S DB — WAXETR (30 m x 0. 32 mm,
1.00 pm) 5 #E : B2 P FHil , W1 G TR 55 C - 4F 5 min,
L 5°C /min FERTHE 150 °C 24 3 min, FELL 60 °C/min
T2 220 CARHF 3 ming HEAE R : 200 °C ;43
EE 220 ¢ 15200 AU HE TR A 22 mL/ ming B8 < K
M B AR I 2 (FID) |, B2 Sk 220 °C 5 T028 - fr B i)
60 min; - if B2 : 100 °C .
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T ik E WA 1,

2R Mk 56 R % 28 KR PR (LOD) Al ig 2 B (LOQ) #ffi
S < JOOS BRI A8 RIS i, T AR 1 L 43 3] 5 % B
0.5,1,2,4,8,10 pg M4 B SE VAR, 253 0. 10 mL,
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B. Reference solution

B 20 mL T0 53 (FRAE A 0. 02 m?* &4 4 3L )
o He 5 B, UERE I A o AR R T U R O R AR bR
(X, pg/mL) JETFLCY) R P AR AR 22 il b o ih 2, 531
SR TET Uy R o 5 AR B, TR D TR RIS TG ) ) % 91 L
0.5 ~10 wg/mLo LIFBELL (S/ N) B ZePETE [ Ry 3
4 LOD, S/ N =10 I8 LOQ 25 R ILEE 1,

R1 ZBHABEMIRXMALEXRERERRGIR
MEEMR (n=6)
Tab.1 Linear relationship, limit of detection and limit of quantita-

tion of propyl acetate and cyclopentanone(n =6)

8l LMo 2 r LOD(mg/m*)  LOQ(mg/m’)
LERRET ¥=646.68 X +974.08 0.999 0.0009 0.002 8
RRE V=395.0713X+262.3730 0.999 0.0030 0.009 3

e 5 P U R VR B 4 g /mL PR R S VAT
0. 10mL, & 20 mL TZH(HEAIA 0. 02n? & A4S 3
JEOH LR 6 IR A5 LIRS FR AR EE TR RSD
3R 2. 98% ,2. 54% (n =6) , WYL EAGRE R AT

Foe M UMK O 4 g/ mL (R IR
# 0. 10 mL, & 20 mL THZS L (TSEMA 0. 02 m* 24 K
X FFEFOH L, 5T 0,3,5,7 h IFFEREDN E 45 9 2R
VY i 0 T B 0 AR Ak R 4 B 1.32% , 2.87%
2. 47% , ¥ I i 0 1 AU A AR Ak 4 B 1. 84%
5.22% ,3.40% , R SIATE 7 h RS T R 4T

IR IR « B R —HE (LS R ADRRAS 12 £, Horp
6 I VE R FE AR, HLAY 6 1040 VRS 2 I Ao e 2
4 pg/mL [RXFRE SR 0. 10 mL, FERRINE 45 5 W3 271
%3,

*2 HMEESUHRARER(ng/m’, n=6)
Tab.2 Results of repeatability tests(pg/m?, n=6)

" o= ha _
il X
1 2 3 4 5 6
LB AEE 1.233 1.484 1.111 1.326 1.511 1.184 1.308
FROREA 1.745 1.786 1.623 1.669 1.829 1.937 1.765
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Fig.1 Gas chromatograms
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x3 ZEREEMRREMEEKILRER (n=6)
Tab.3 Results of the recovery tests of propyl acetate and cyclopen-

tanone(n =6)

WANFE #E (pg/m?) R &S
(pg/mt) 1 2 3 4 5 6 (%)

2l

LERAB 3.642 5.576 5.413 5.288 5.253 5.128 5.288 110.30
FRE 4050 5.890 5.905 5.530 5.903 5.816 5.725  99.52

2.4 HRBFZRBENE
W 11 HEAE S 2508 i, JERRI R, 45 R SR IN TR 1Y
PR EAE 0.01 ~0.21 mg/m® Y15 [, 38 R 19 5% B4
HETE 0.01 ~ 0. 12 mg/m? JE[E N o & IR N R e KW Ry
0.211 6 mg/m?, 7 S KU R 0. 123 6 mg/m?, B 1%
TAVERRIEMR B, AN 2 il R e 2 MUK TSR 4,
F4 HEANRBEENELSR

Tab.4 Determination results of residual solvents in the samples

Bz e i AR B %8 E (mg/m?)
LB A B 5B LB A B 5, B
A 6965 10 027 0.046 3 0.1236
A 5708 7218 0.036 6 0.088 0
As 21257 2339 0.156 8 0.0263
B: 4303 - 0.0257 -
B, 28 342 - 0.2116 -
(o 13 160 2339 0.094 2 0.026 3
D 6115 5590 0.0397 0.067 4
D> 8 455 4460 0.057 8 0.053 1
Ds 5573 2815 0.0356 0.0323
Ei 9395 - 0.065 1 -
Fi 2570 1662 0.0123 0.0177
E - AR H
Note:No detection is marked -.
3 itig
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FETIAS S (0 1% S5 A B B b, R A S P o
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50. 16% o3 it — R B SLU0 A B, 76 UE AT RE S IR 1l
IF, To 250 N RE S A IS B B R 2 R A — e B TE , B
BRI 5 70 BoF YRS 42 floh 52 5 B 1 1 LR o R 1R 2
WA 58 A A (), SR P A 14 T 23 ASOAH €35 12 000 2 24
w2 B REH 12 Bl HILVE R B sk B R R IR A
FEEOH s 0 A — 2 W AR T, 3 BOFE AT IR DS
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