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(1. zHAERF BROEBFAR R, =28 E¥W 6501065 RHERKAFHFR, =8 BW  650500)
BWE: BN ZIRHANZHROEMF(RMARL M) P 0FBELRENRETHME - AE#E FiE G4SN Agilent
HP - Innowax £.48 % 42 (60 m X 0.25 mm,0. 5 wm) , 42 57 & (#7144 & £ 50 °C,#%4F 10 min, »A 10 C/ min #9132 £ H £ 90 °C, H »A
6 'C/min #93& 5t £ 150 'C, 44 8 min, A4 20 'C/ min #93& F 5t £ 250 C,#HF 4 min) A0 A 2K & TR B 40 &R
JEHy 270 °C, A RAL KRN 0.5 mL/ min, 274 1001, 34 2B E 4 220 C, &AAE A 40 mL/ min, Z ZAEF 4 400 mL/ min,
ZR 30MEANEEALETRATEE AL Lt pE@mRGEEE R RIF(r>0.9992,n=10) ;40 R4 0. 000 8 ~0. 003 3 mg/ m?,
EZFFRA 0.0025~0.010 0 mg/ m*; 45 55 B A RIS L R 69 RSD 30 F 6. 0%; 25 0 AL 25 A 48 {6 69 T 34 m AR w b 5 53] A
85.98% ~ 108. 43% #= 92. 13% ~ 105. 23%,RSD % %) 4 0. 45% ~7.30%(n=9) %= 1. 11% ~6.30%(n = 9) . 25 JA 4K Fo 25 J7 45 55 84
BAEGEESH A 0.573~4.800mg/ m*F= 0. 027 ~7.703 mg / m*, £5i8 7 sk BRAE AR AT Bk  RAE S SEREHR,TAT
F) BF i 58 25 Gt P 30 AR IE A KB E .
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Determination of 30 Kinds of Volatile Solvent Residues in Pharmaceutical Packaging

Materials by Headspace Gas Chromatography
LIU Yingling' ,NIE Lei',ZHANG Zhimei’,CHEN Shuiting’
(1. Yunnan Institute of Medical Device Testing ,Kunming ,Yunnan 650106, China; 2. School of Pharmacy,Kunming Medical University ,Kunming ,
Yunnan 650500, China)
Abstract: Objective

volatile solvent residues in pharmaceutical packaging materials. Methods

To establish a headspace gas chromatography method for the simultaneous determination of 30 kinds of
The chromatographic column was Agilent HP - Innowax
capillary column (60 m x 0.25 mm,0.5 pm),with programmed heating (initial temperature of 50 °C,and holding for 10 min;
rising to 90 C at a rate of 10 °C / min,then rising to 150 “C at a rate of 6 C / min,and holding for 8 min;rising to 250 C at
a rate of 20 C / min,and holding for 4 min),the detector was a hydrogen flame ionization detector,the detector temperature was
270 °C,the carrier gas was nitrogen,the flow rate was 0.5 mlL / min,the split ratio was 10:1,the temperature of injection port was
220 °C,the flow rate of hydrogen was 40 mL / min,and the flow rate of air was 400 mL / min. Results The linear relationship
between 30 solvents and their respective corresponding peak area was good within their respective mass ranges per unit area
(r 2 0.999 2,n = 10). The limit of detection was 0.000 8 — 0.003 3 mg / m*,and the limit of quantification was 0.002 5 —
0.010 0 mg / m® The RSDs of precision and stability test results were all lower than 6.0%. The average recoveries of 30 solvents
in pharmaceutical composite film ranged from 85.98% to 108.43%, with RSDs of 0.45% - 7.30% (n = 9). The average
recoveries of 30 solvents in pharmaceutical aluminum foil ranged from 92.13% to 105. 23%,with RSDs of 1. 11% - 6.30% (n=9),
respectively. The total residual solvents in the pharmaceutical composite film and pharmaceutical aluminum foil were 0.573 -
4.800 mg / m* and 0.027 — 7.703 mg / m?, respectively. Conclusion This method is simple,rapid, highly sensitive,and accurate,
which can be used for the simultaneous determination of volatile solvent residues in pharmaceutical packaging materials.

Key words:headspace — gas chromatography; pharmaceutical composite film;pharmaceutical aluminum foil;volatile solvents;residues
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FRE Hr i Rk BR R 0 O o AT B AR AfE O RN [
TR FRUE X 7 i i 5 B (SR o B AN
FREAT 5. 0 mg / m?, AR 2R 205 7 CE A 25t
FRifE : 25 A5 96 ) (YBB00152002 — 2015 ) Hr oA %k 24 6 b4
VR % B A A R B s a2 i AN TR 2
AR TE A 7 v (s P A 3 500 A 2 A [, At ke B v 1) g
B AN E P BUAT [ K 24 A0 b s o A A 00 3 55 A
SN 55 30 7 T A AR — 2 SR BRI, 77 oK FH A ik
(BRSO )RG35 R 4l ) 45 S T A ] o B2 1
HE RO L BCAS AR e ST T E 2 A (25
A2 ERTE) h 30 B R M FI 5k B i T As -
SRS, LA 25 a6 ik B i R A oK A
PUAT b o 9 58 38 A7 B R AR S IR GE
/(1]
1 UERAF SR
1.1 {%z8

Nexis GC 2030 % S AH {8 3% {X ( H 4% Shimadzu 2
) 5 Auto HS 40A AU [ Bl 15125 B AF 25 (Hh [ BUARRF AR 53
Mrag RA R T ) 3 AL204 — 1C B #1743 4 R F (i1
Mettler Toledo A ), ¥GEE M T 432 —) 0
1.2 iKF

HEE 3R C BE (4L 5 4 RH431713) , Z R W g (4L 5
i RH436549) , 1F T4 i (4it+5 2 RH41555) , 5% T B (it
58 RH266965) ,2 — CL B (41t5 5 RH470146) ,2 - 2
PR (HE 452 RH469933) , TN 5 Y ik it 1 i (1L A
RH470313) , 1E S (41k5- 2 RH435654) , P4 CU i (4t
S RH444508) ,2 — ZHE Ol (45 RH436424) , 1
H 165 AL HOR A BRA A 2 KT 99. 5% TN
B TWA R R T TA RA A, 4iE KT
99.5%) ; IEC.BE . LTR O TR B R INEE O K L L
FR T HE 28 X 2 ) —H 2K 40 — 2R (R AT
AR TN ST Ir, 46 KT 99. 5%) 5 LR IE N BS (L5
420220122) , 1E T BE (it 4 20220223 ) , — DA A st (it
570 20220319) , ¥ 1 AR PE AL TR A RS A
LEE IR T 99. 5% ; LR 5 T 1 (4it55 24 E2008166) , £
TR A LBE (4SO K2224867) , K Z M (SR
H2217052) , #0 [ BaT A7 T 385500 (B ) A BRA ] 2l
YIRF99.5%;N,N - —HEH L (DMF, &2 FH /R 7
Gy < g > AR SR T 99.5%) .
1.3 ##E

2 2 A A A S5 A A vl o0 528, 40 il ok
I 2548 - kb)) | 2 (3R - 30k}) (26 (3 k) - %

BRRRE) (VS (AR - 5090 - 8Rb) VR(Z 28R - 48
) AT A 7T K HE ARSI (5
FRIAIR 3HE) B 134T KW 25 HARTH 2041t Ff i 15 B
LR 2,

*®1 HRASAEES

Tab.1 Information of pharmaceutical composite film

B BRLAREE Ba 4% Kokt APTE #E
1 £ KIPEHRLAR I-1 A 2003001
2 [£ KIPEHRLAR 1-2 A 202300
3 1% KIPEHRALAR 1-3 A 2023003
4 [E3 BOPET /LDPE & A £ 4% -1 B 2000-09-54
; [ BOPP/CPPE B 5 A1 -2 ¢ 23038R
6 1% BOPET/CPP2 A A A8 I-3 D 20208
7 M BOPP/VMPET/CPPHAZ AR 11-1 E 200106
§ [ BOPP/VMPET/CPPHRA L4 12 Fooo203001
9 % BOPP/VMPET/CPPHALAHE -3 Foo20030701
10 V£ SINIPEERLAR V-1 A 203004
11 V% BKIAUPEBREAR V-2 A 2023005
1 V% SKIAPESR A AR V-3 A 2023006
13 V£ PET/ AL/ CPP & A LA V-1 € 22620
14 Vi PET/AL/PE A AH V-2 G SP02211159
15 Vi PET/ AL/ PE & A AR V-3 € D46

7E:PE 4 TH ,BOPET 4 &) 4afb R B ,LDPE A% ER T
5, BOPP 2 3 gy 354 5 & K , CPP 4 i 3E R A M, Al A 45, VMPPET
Hy AR HEARIRER  PET A A K = W R & — B3 88

Note: PE refers to polyethylene, BOPET refers to biaxially oriented
polyester, LDPE refers to low — density polyethylene, BOPP refers to
biaxially oriented polypropylene, CPP refers to cast polypropylene, Al
refers to aluminum, VMPET refers to vacuum coated aluminum polyester,

and PET refers to polyethylene terephthalate.
2 FHEEER
2.1 REEH
2.1.1 ®iEi&t

{6 1% # « Agilent HP — Innowax & 4l 45 #£ (60 m x
0.25 mm, 0.5 pm) ; B ¥ FH : W48 BE 50 °C, R F
10 min, A 10 °C / min B #E S+ % 90 °C, F 1L 6 “C/ min
B R TE 2 150 °CL, A£ 4% 8 min, F5L4 20 °C / min )33
F 2250 C, P45 4 min; K 8% : FXCE B IR 2%
(FID) s KN :270 °C; 0 A itk :0. 5 mL/ min;
I3 EE 100 15 BERE TR : 220 °C; &/ :40 mL/ min;
2= E 1400 mL / min.
2.1.2 W44

P 2 120 °C B : 150 C BRI IRE 150 °C;m
JE = EARATE] 120 s; SEFEIFA] : 3 s 5 IR AT H] : 60 min.
2.2 BRHE

Ay AR ZE R 0. 50 g K RIEF 0,25 g, B I
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Tab.2 Information of pharmaceutical aluminum foil

5 stk Hess A5 XK 5
1 HA4&E Fol-1 H 2110059
2 HAsH Foil -2 I 220228 - 07
3 A% Foil-3 E P. 4582208056
4 HAEE Toil-4 B 2022 - 09 - 177
5  HAsE Foil-5 J 20221226401
6 HMEE  Foil -6 G 202211292
7 WS Foil-7 K 202212281
8 HA4EH Foil-8 I 221107 - 05
9 A% Foil-9 B 2022 - 12 - 227
10 A4 Foil- 10 E 20230213
11 hA4EE Foil-11 C 230230R
12 #HRA4EE Foil - 12 B 20221229
13 #HA4E Foil - 13 I 221201 - 03
14 #hA4s%  TFoil - 14 L B2301003
15  #HA4%E Foil-15 | 221215 -10
16 A4 Foil - 16 M 2023010022
17 HhR4E Foil-17 A PTP2023050074
18 #HM4H Foil - 18 B 2023 - 03 - 07
19 #HmA4E Foil - 19 N 2023 - 03 - 55
20  #HMAH Foil - 20 0 P. 25682310010

— 25 mL AR, I DME E %5, #8504 H, B 2%
W BN £ 1 mL, & 10 mL 25 5, i DMF # B¢ F:
ER VS TAER® T JHUCTAES W T 1 mL, B 10 mL
A, N DMF Rk If e 2, RS TARS W I .40 51
WTAEBW I 1.0,2.5,5.0 pL, TAEBW 1 1.0,2.5,
5.0 uL, 7459 1. 0,2.5,5.0,10. 0 pL, 23 SIVE A TR 25
rhv TG 5 2 o RIVAS A A R R 2 ) i A T AR
48 91 4 0. 010, 0. 025, 0. 050, 0. 100, 0. 250, 0. 500,
1. 000, 2. 500, 5. 000, 10. 000 mg / m?, 4 2 17 7] (1) 27
T AR A 43 91 oM 0. 005, 0. 013, 0. 025, 0. 050, 0. 125,
0.250,0. 500, 1. 250,2. 500, 5. 000 mg / m> ) RIS
Xof HE S VAT o
2.3 #HiX@mElE

B 15 425 FH 52 4 TR 20 $E 24 45 96 20 SR U
FRIAFUA 200 em? FRAFE, 55 A% 1 em x 3 cm MUEE A, B
TSI, e i 25 38, AT 5 2 0y CREEBURH [+] 71 ) ] 58
B4y ), RIS
2.4 FEFEER

L)@ M - 0 i IBOTR A 6 BRI L 2 E R
(DMF) At i (25 152 & R 25 HIBR i 45 1 4tE) 251
L2 VNS SRR e SR R R 2
ME AR e B L TR .2 - ZEOENE
T 2 P AR A b o] W R B IE T RER (A

88

my 3
40 000
30 000
20 000
10 000
(A ; 7 T T T T - : . =t / min
7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5

A
Ul pv 24 27 31

30

1
5000 Tagi011

- L Ll

7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5
B

.t/ min

U/ wV
3000 N
2000
1 000
0

18

l e

2 ¢/ min

7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5
C
Ul wV
7 500 9
5000
18

J -

2500 61
7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5
D
1. BT 2. VARSI 3. "D 4. LB TE
B 6. WEE 7. TE 8 @B 9. L& 10. % 11. ZE&
ERE 12, TERFTHE 13 EAEE 14 FE 15 TRT
B 16. FTH 17.2 - €@ 18 ETH 19. Lk 20. %
ZWE 21 MR 22 ARZWIE 23.2 - FRAE 24 A&
ZEEWEBSER A 25 CBEE OEE 26, EEE 27 KT
28. FRTEA 29. —REAEE 30.2 - ZAETE 31NN - =
W3 W Bl (DMF)
B. A B &IER C - D. AEX&H (55
K A AN S RAE)
E1 SHEaEE

1.n — Hexane 2. Methyl cyclohexane 3. Acetone 4. Methyl acetate

1t / min

5. LR T

A. = @ iX 5 (DMF)

5. Ethyl acetate 6. Methanol 7. Butanone 8. Isopropanol 9. Ethanol
10. Benzene 11. Propyl acetate 12. Isobutyl acetate 13.n - Propanol
14. Toluene 15. Butyl acetate 16. Isobutanol 17.2 — Hexanone
18.n — Butanol 19. Ethylbenzene 20.p — Xylene 21.m — Xylene
22.0 — Xylene 23.2 - Cyclopentanone 24. Propylene glycol methyl
ether acetate 25. Ethylene glycol monoethyl ether 26.n - Pentanol
27. Styrene  28. Cyclohexanone 29. Diacetone alcohol 30.2 - Ethyl-
hexanol 31.N,N — dimethylformamide (DMF)

A. Blank reagent (DMF) B. Mixed reference solution C - D. Test sam-
ples (pharmaceutical composite film and pharmaceutical aluminum foil
respectively)

Fig. 1 Gas chromatograms

W , .28 A TP 2H 23 B9 E o PR LR 1,
MR I 2. 23R RN X IR S A A
W 2. 10T IR A RN E , LA R DN 413 1
MUV it (X, g/ ) Jy B A TR CY) 280
PRIEAT LR I o 25 5 WL 3, 2 B 30 M & PR R 7
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Tab.3 Results of the methodological investigation

P Wb 43 B . et ?Vl‘fﬂ‘llzft £ E R _ ??SD(%). ‘ MR (A /B, %,n=9)
(mg/m?) (mg/m?) (mg/m’) #HFEKE BEERE PPk RSD

1 ETK Y=203533 X+917.55 0.9995 0.1000~9.9980  0.0013 0.0038 1.32 2.30 92.82/94.73  5.44/5.16
2 VARTR Y=211366 X+2304.01 0.9996 0.0101~10.0900 0.0012 0.0036 1.31 2.37 96.45/95.96  3.51/4.03
3 AW Y=106224 X+1672.76  0.9996 0.0101~10.1360 0.0020 0.0060 1.47 2.70 91.51/96.97 3.13/3.14
4 TRTE Y=66521.5X+860.57 0.9997 0.0100~9.9980  0.0033 0.0100 1.36 3.36 98.03/96.21  3.25/4.02
5 LRUB Y=82965.7X+1053.11 0.9997 0.0101~10.1100 0.0025 0.0075 1.42 3.13 88.93/92.25  0.45/2.37
6 T Y=74051.2X+254.12  0.9999 0.0100~10.0140 0.0029 0.0089 1.45 3.29 98.90/93.57  4.41/1.48
7 T Y=129513X+1268.62 0.9998 0.0101~10.1100 0.0016 0.0049 1.23 2.95 96.01/92.13  3.49/1.90
8 JFAE Y=98301.1X+967.22  0.9998 0.0113~11.2560 0.0021 0.0063 1.54 2.83 96.55/92.67  3.45/1.44
9 LH Y=103859 X + 621. 60 0.9998 0.0100~10.0400 0.0019 0.0057 1.60 2.93 03.85/93.05 0.98/1.44
10 X Y=230066X+1483.35 0.9997 0.0051~5.1140  0.0010 0.0029 1.4 2.70 08.74/96.92  4.46/3.63
11 TEBRERBE Y=108944 X+ 1101.79  0.9998 0.0100~10.0340 0.0018 0.0055 1.39 3.31 97.69/96.57  2.88/3.22
12 CEFTHE Y=126498 X+ 1117.00  0.9998 0.0103~10.2640 0.0015 0.0045 1.37 3.15 108.43/96.63  5.48/3.50
13 ERE Y=132530 X +915.99 0.9998 0.0099~9.9240  0.0015 0.0045 1.52 3.20 99.37/99.20  4.10/3.80
14 wX ¥=220801X+1277.91 0.9998 0.0050~5.0200 0.0009 0.0027 1.22 3.43 96.08/98.40  2.75/3.28
15 CETHE Y=118813 X +776.90 0.9998 0.0100~9.9560  0.0015 0.0045 1.31 4.01 90.72/97.42  1.67/3.04
16 FTH Y=154 445X +884.59 0.9998 0.0102~10.2140 0.0012 0.0037 1.36 3.44 91.86/98.33  2.51/3.54
17 2-TM Y=149999 X + 619. 34 0.9998 0.0100~10.0160 0.0013 0.0039 1.26 3.75 99.26/96.61  3.86/2.59
18 ETHE Y=145660 X +821.395  0.9997 0.0100~10.0420 0.0012 0.0037 1. 66 3.74 90.15/93.74  2.38/1.11
19 X Y=217356X+1421.49 0.9998 0.0050~5.0220  0.0009 0.0028 1.57 3.67 99.14795.25  4.45/2.51
20 HZWAK Y=211691X+1040.06 0.9999 0.0051~5.1160  0.0009 0.0028 1.70 4.46 94.24796.43  2.96/2.71
21 BZ¥X Y=216009X+1219.79 0.9998 0.0051~5.0840 0.0008 0.0025 1.70 3.95 95.78795.27  3.09/2.25
22 ARZWR Y=210719X+1039.19  0.9998 0.0051~5.1260  0.0009 0.0029 1.46 3.81 95.65/96.17  2.65/2.28
23 2- AR V=153244 X + 639. 82 0.9998 0.0101~10.1200 0.0013  0.004 1 1.52 3.52 91.78/97.68  2.35/4.03
24 AIEmYRERE V=82916X+606.57 0.9997 0.0105~10.4580 0.0023 0.007 1 1.54 3.92 99.82/98.51  4.48/3.26
25 LoBRUER Y=82663.5X+205.88 0.9997 0.0105~10.4640 0.0025 0.0077 1.55 3.93 96.69/105.23 4.07/3.44
26 ERE Y=149265X+1364.41 0.9994 0.0102~10.2340 0.0013 0.0040 1.55 4.22 86.91/98.33  3.31/3.98
21 AL Y=217629 X +981.26 0.9998 0.0100~10.0460 0.0009  0.0028 1.75 5.14 91.04/93.44  2.38/2.56
28 FTH Y=151335X+624.39 0.9996 0.0101~10.1200 0.0018 0.0048 1.62 3.89 95.87/94.87  4.30/2.25
29 ZREAE Y=98072.8 X+1028.05 0.9992 0.0102~10.1720 0.0027 0.0082 1.86 4.21 103.47/101.04  7.30/4.80
30 2-TZATE Y=152079X+2290.59 0.9994 0.0100~9.9660  0.0017 0.0051 1.74 4. 60 85.98/101.61 4.89/6.30

EANHREAR,BABRASEE,

Note: A refers to pharmaceutical composite film,and B refers to pharmac

25 1A B T AR S L N S 0 T AR R G R R AT
(r=0.9992,n=10).

60 PR 5 5 e R A < B 2. 2 301 1 YR A0 IR A TR
T, JI DMF 32 98 B, 42 2. 1 300 F 3056 4% 28 28 #F )
SELLUMEME L (S N) Ky 3¢ 1 I By T ARSE 21 S Al
FEE,S /N A 10 1 s SRS T RS AR o o i PR o 465 2 DAL
3, RUIERME .

KBRS SR 290 F TAEAW 1 3.0 pL,
B, RS %, AT 6 0y, #2130 i A
HEREINE 10 S T B L 45 S 1 RSD M 1. 22% ~ 1. 86%

eutical aluminum foil.

(n=6), R EHE BRI RIS,

Fa g MmO B 2. 2T P45 1. 0 wl, B
Tz i, R aa 2% 6, o T = R E 0,6,12,18,24 h
BF 422 2. 1300 R 50 2 R A AR DN A, 30 3% 06 T L 45 SR 1Y
RSD }2.30% ~5.14%(n = 5) , £ HIR A X IR AR E
TECE 24 W NRRE R R AT PE LR 3,

TRE TGRS« 73 RIS 25 HE BT 1 = 12y
FHARTE RN 200 em® AEREE B HARAL 1 em X 3 em
PR BTS2 R A 2. 2300 R TR 1
2.0,3.0,4.0 pL, BTSN, oo %5 35, #5507 R
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WeBEAT 30, 46 2. 1300 T U0 45 (AR AR 22, 1 SR U
TR, I oF AR TR 25 L 0L 3% 3, 3% B vk o A B
R4f.
2.5 HRBAFRBENE

Wzl 1526 B (15 4tb) Fn 2 AR 6 (20 4it) 4538 1
$i22. 3 TR Ikl & AR | 32 2. 1300 Rl SR Rk AR
e e s, IR R B A5 R 15t IR &
JIEE B 375 751 5% BE R R 0. 573 ~ 4. 800 mg / m?, EEKG H
W LR g HEE NI OBE  CTRIENER LR T
fif .2 — LR L IE T FE .2 — SRNGER Nl R S R R R
O 2 — LHEC AR BV R 5 20 4L 24 FHAR 9 A 75 771 5%
B RN 0,027 ~ 7. 703 mg / m?, G Y IF C 4 IR
LR TR SN O ENEE 5T E T
2 - LHECEEAFTR R R, Horb 6 245 FHAR S 1 7 ) 5k A
SV 5. 0 mg / m2o DA BT S R 2 A 2 A
WOAT b X 024 FHBR 6 A s 70 5k B A 3 DL 3k 4
s,
3 itig
3.1 pREEREEAL

VR 1 L2y A A RN 25 AR T I F 9 x4, 54
FEA R (80, 100, 120 °C) FIAS [ 48 3L B+ 7] (30, 45,

60 min) T ¥ 55 5% B 1 9 A8 4, 32 2. 1 T i g 2k 4 gk
FEIN 5 o 5 AR it v 1% 558 B T 300 A APk s g LA &
R b AP 2 A HLS s AR, B A U T e, At
HhREA Y Bk B R R 2RI 22, S G OR L S IR
80 “CHF, 25 & A B (UK H sl 1R 4B L LB 2,
R IE PRI , Tk At S P I 5 25 FHAR T8 AU th b i 2
P, JC VA A OE TN B R OE TR L Y 0 3 S 100 °C
120 “CHF, B3 5 A% 5% B8 5 00AG: L0 e o, A St 1
2, M R R B B R AE DR 120 CCH R A
T 2R 50 T B bk P v TR e L A IR s 1
L] 3oyl R IR T BB TS R Gy m iG]
A, BV IR EE 120 °C AR R A, A3 5 454
2L B W 07 1 L s ] %) i K 2 A AL
IR R B A, 25 AR 002 JH Ay 8 1, s il AN
HCPE LS [R] 6 4% 60 min.
3.2 HRmEMRMK

BT RN 2H 53k Z R R SE b R AIR A,
K R Y TR AT, R T a8 ) e A 4 B RCR 3R
UL TN B ORI B R A A e I A
F T AL oA, B2 e 0 B R H S S oy M ] 5 5 v
BRAT YDA T, R A AT ) s S B8O R

R4 BRESHETAARBENEER (mg/m?)
Tab.4 Results of the content determination of solvent residues in pharmaceutical composite membrane (mg / m?)
BE bk sk
-1 I-2 I-3 -1 -2 0-3 MWM-1mM-2MmM-3 V-1 V-2 V-3 V-1 V-2 V-3
3 AW 0.030 0.028 0.027 0.007 ND ND ND ND ND 0.024 0.241 0.286 ND 0.023 ND
5 LBUBE 0.059 0.055 0.053 0.025 0.011 0.300 2.903 2.939 4.173 0.099 0.104 0.100 0.557 0.484 1.641
6 B 0.090 0.088 0.087 0.009 0.012 ND ND 0.011 ND 0.207 0.207 0.216 0.264 0.481 0.623
8 FAE 0.023 0.012 0.012 ND ND ND  0.045 0.135 0.160 0.243 0.234 0.291 0.067 0.064 0.050
9 CH 0.027 0.025 0.024 ND 0.031 ND ND ND 0.009 0.565 0.555 0.666 0.045 ND 0.077
11 CTBRERAE 0.027 0.021 0.026 0.673 0.050 0.081 0.095 0.464 0.129 0.028 0.034 0.041 0.283 0.049 0.164
12 TES+ T8 0.005 0.008 0.011 ND 0.078 0.008 ND ND 0.018 0.016 0.009 0.008 0.046 ND ND
13 ERE 0.021 0.036 0.024 ND 0.006 ND ND ND 0.008 0.067 0.028 0.045 ND ND ND
14 WX ND ND ND ND ND ND ND ND ND 0.008 ND ND ND ND ND
15 CETE ND ND ND ND 0.438 0.031 0.017 0.061 0.142 ND ND ND 0.315 ND 0.038
16 J+TH 0.020 ND ND ND 0.020 ND 0.016 ND ND ND ND ND ND 0.009 ND
17 2-TA 0.018 0.028 0.040 ND 0.028 0.075 ND ND ND 0.021 0.025 0.026 0.014 ND ND
18 JETHE 0.828 0.807 0.796 ND 0.005 0.023 0.018 ND ND  0.101 0.101 0.098 0.015 0.009 ND
23 2- FRREA ND ND ND ND 0.013 0.021 0.014 0.033 0.042 ND ND ND ND ND ND
24 AETEBRKRE ND ND ND 0.019 ND 0.018 ND 0.038 0.091 ND ND ND ND 0.014 ND
27 KT ND ND ND ND 0.007 0.016 0.011 ND 0.028 ND ND ND 0.015 ND ND
29 ZREE ND ND ND 0.056 ND ND ND ND ND ND ND ND ND 0.010 ND
30 2-CTATE ND ND ND ND ND ND ND 0.007 ND 0.059 0.059 0.054 ND ND ND
BRERE 1.148 1.108 1.100 0.789 0.699 0.573 3.119 3.6838 4.800 1.438 1.597 1.831 1.621 1.143 2.593

E:NDAREH ESF,
Note:ND refers to not detected (for Tab.4 — 5).
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%5 HARSTEARBENTER (mg/m)
Tab.5 Results of the content determination of solvent residues in pharmaceutical aluminum foi (mg / m?)
R 543
& A Foil -1 Foil-2 Foil-3 Foil-4 Foil-5 Foil-6 Foil -7 Foil -8 Foil -9 Foil =10 Foil - 11 Foil - 12 Foil =13 Foil - 14 Foil - 15 Foil =16 Foil =17 Foil - 18 Foil =19 Foil - 20
1 ELR ND ND ND 0.0 0.005 0.012 006 N ND ND o 0.019  ND ND ND ND ND ND \D ND - 0.045
1 FARLR ND ND 0.014 0027 ND  ND  ND  ND ND ND ND ND ND ND ND ND - 0.031 ND ND ND
3 AW 0.02 ND  0.091 0.0 0.009 ND 0.008 ND 0.008 ND 002 ND ND ND ND ND - 0.000 ND ND ND
4 ULBTE 0.006 ND  ND 014 N> NDND ND 0.076 ND ND ND ND ND ND ND ND ND - 0.081 ND
5 LMLE ND - ND O 0.038 0.02 0.023 0.016 004 N> 0012 N> 0020 ND ND ND ND - 0.014  0.03 0013 0.009 0.027
6 & ND ND 0118 0.045 0.57 0.8 0461 ND 0229 0.008 1502 0.02 0.012 1776 0.009 0.989 0.019 0.698 0.481 0.670
§ A% 0.820 ND 1375 ND ND ND 0.000 ND ND ND ND ND ND ND ND ND - 0.131 ND ND ND
9 LE 2737 ND 0207 LT7IS 2780 2013 2297 ND O 0.82  ND 4876 ND ND ND ND ND o 0.02 3513 1818 6.393
1l LEREARE ND ND 0012 N ND ND ND  ND ND ND ND ND ND ND ND ND ND ND ND o 0.045
13 ERE ND ND ND 014 ND ND 0208 ND ND ND  0.008  ND ND ND ND ND ND - 0.000  ND - 0.025
15 L&TE ND N N N ND ND ND ND ND ) ND ND ND ND ND ND ND - 0.09 ND o 0.017
6 #T# 274 ND 2846 1% ND ND  ND  ND ND ND 0,225 ND ND ND ND o 0.009 0.414  ND ND ND
18 ETH 1352 0.020 0988 2332 0120 0.100 0.152 0.017 0.181 0.067 0.180 0.057  ND  0.004 0.018 0111 4350 0.161 0.217  0.149
25 LZEELE XD NDOND XD XD ND ND NDND ND ND ND ND ND ND ND o 0.020 ND ND ND
B FTE ND N ND ND ND ND ND 0.007 ND 0.06 ND 0010 0.006 ND ND ND ND ND ND ND
30 2-CAZE  ND 001 ND 0175 ND ND ND 0.008 0.007 0.006  ND ND o 0.020  0.04 ND ND - 0.014 0.046 ND  0.016
#BLE 7703 0.031 5.689 6.573 3.495 3.027 319 0.0 1355 0.097 6.842 0079 0.08 L1794 0027 L1123 5080 458 2606 7.347
W o 3 o S R AT I K B, Y TR P 30 R R MR A R B
0.6~ 1.0 mL/ min B, FRINZH 3o AT W O T AR S8 308K

LRI 2 Y TR B ik R RE 58 240 T 5 MRS RE R
0. 5 mL/ minf SRR, IR B IR T 1. 5,
FEHEI KT 130 000 i3 s SR 0. 5 mL / min,
3.3  EJRITEXH A E YK IE

WFFE 20, 25604 XA ALV A W B E L4 - 100 3
JoR sy g 117 - 100 G & L, SR G 3R S A o i £
8 P A IR [T SR 245 AR5 5 b 2500 3910 1 i
FAKT 30%, 245 AR S MG T 50% . HOR HEE VT i v,
RI7E2S 245 FHA G AN S 25 AR T TR AR A6 R i
PRI T IR ISR 5 R 2R B, JiE D A s [ i
AR AT YA REHE , 0 45 S T e
3.4 REBETERHE

RAT R 25 G M s v v 25 00 1R 95 700 3% P e i
J7 ¥ A AR (B SR ) B RS [R) 24 40 6 v 5 85 1 771
P RIS FER B SN [R) , 78 S B A b 2 75 AR R I e 25
SR TC T AN [) e B S R T, BRE BB, TAE R,
BRCRAR o BOAIF 5 ST A s o il 2R 5 38 T (I A
AT BB AR Y 30 Tk B3 7 550 RN AN (] 5% B o 19000 5 , ]
Tl R PR R B 7 R A R R R T TAERCR
RATARE 1) 58 35 SR T g Al , Ry i 1 o s
JRUBS: DAk AN B A AR AL T ) 4R S HE
3.5 FHiEEH

AHIFFE ST B T IEERVE TR A PR | R AR
T SR ER T T IR A2 2 AR A IR 24 R 9
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