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Exploration and Determination of Leaching Conditions for Elemental Impurities in Metal Containers for

Pharmaceutical Packaging

LI Ying, YUAN Shusheng, ZHAO Xia" ( National Institutes for Food and Drug Conirol, Beijing 100050, China)

ABSTRACT: OBJECTIVE
packaging. METHODS Different extraction conditions were set, and the metal containers used for packaging 6 types of drugs were

To explore the extraction conditions for elemental impurities in metal containers used for drug

extracted separately. The content of the extracted elements was determined using inductively coupled plasma mass spectrometry.
RESULTS When 4% acetic acid is used as the extraction medium, more impurities of elements are released from various containers.
When using water as the extraction medium, the amount of As, Cd, Pb, V, Co, Ni, Cr, and Cu elements dissolved from various
containers is basically the same when extracted at (121 £2) °C, held for 30 min or (70 £2) °C, and held for 24 h. For Mg, Al,
Mn, Fe, and Zn elements, the extraction amount obtained by organic inner coating containers under two extraction conditions is
basically the same. Containers with anodized and plasma sprayed inner walls, as well as bare metal containers, can leach more
elements except for Mg at (121 £2) °C for 30 min of insulation. CONCLUSION When determining elemental impurities in metal
containers for drug packaging, 4% acetic acid can be selected as the extraction medium with stricter control. By water extraction at
(70 £2) C and insulation for 24 h, it can meet the determination requirements of Class 1, Class 2A, and Class 3 elements in
ICH-Q3D.
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Tab.1 Sample information for determination of element impurity leaching amount in metal containers for pharmaceutical packaging

No. Category Matrix material Internal surface treatment method Dosage forms Indicating capacity/mL
1 Bare metal containers Aluminium alloy / Aerosol 10
2 Bare metal containers Stainless steel / Aerosol 19
3 Inner coating container Aluminium alloy Anodic oxidation Aerosol 19
4 Inner coating container Aluminium alloy Plasma spraying Aerosol 19
5 Inner coating container Aluminium alloy Organic coating application Nebula 75
6 Inner coating container Aluminium alloy Organic coating application Ointment 10

2 HES%R
2.1 BFHREY

2.1.1 RO BERASRAEARRRE .
2.1.2  REEHEGH EIE 1 ARSI RE

i, 3 R 1 UK AR I3 8 4% SRS WAE R
RARW . TEREIT , R L el gt 11 85 B, P T B
TR AR £ 1T,

2.1.3 BRI KM N EBEEIN, LR
MEMTF TR D121 £2) C, fE 30 min;
@(70 £2) C LR 24 h, (BB E 4% LTR1EN
RAREHI AT SR Q T HEA TR AR

2.2 MEFE

2.2.1 e OBERS AW 2 e 2. 17
rh B A5 B R KRS FAR TR 73 5 4% LRI $& )
VE R . AR BRI o TR vk, —
o E 22 2k 2024 45 10 F 56 59 4555 20 )

SO S IR AT TR RS, FROREA TN E o

QICP-MS 5 FH A 1 V45 V1 1 45 < 7K IR 3
FE I E AR (BRI 1) RS2 ] mL 205K
FRUEZ AN 100 wL Co JCZ AR HEVE I, & 100 mL
T, DU R 5 2% filf T A B 28 20 19 B R
1, K& R 1 ik &, DUARF 50 2% il B2 e
il J8 5T 8 v B2 43 0 o 0.2.5,10,20,50 ,100,200
500 ng + mL ™" R H AR H LR TR

IR 4% TR FEFE il 5 AR (B
W 2) AEE =1 mL ZI0EARMER A 100 wL Co
JCEFRUEIE R 2 100 mL S5, LA %0 4% 2
PR B R ZI A B 2. RS IR 2 3 &, DA
4% ¢, 1 e i B ot 2 MR 4301 o 0.2.,5,10,20 .50
100,200,500 ng - mL~" ZRFIFRIME LRI

ICP-MS PYFRI A il 45« K % F B Ge \In \Rh |
- 1963 -

Chin Pharm J, 2024 October, Vol. 59 No. 20



Th .Sc \Lu ARERIRGE &, AR 5350 2% i 1R L il
JET R S R 50 ng - mL () P ARAL IE TR
2.2.2 EE MET Mg T ALV 2 Cr P Mn,
7Fe P Co P"Ni ®Cu.®Zn " As """ Cd *®Pb $t 13 Fp
JCE, W bR G B K IE 7 R I 3, DS Se,
"Ge " Rh,""In ""Th " Lu Ry kR ICE, K IEHF
HRAE 2 AR TG R 14 [ 3 S N R JC &R S 1T 2R i
RN R S T AT . SR AR HER, F
PIE RS R AT s AT e RO Sk 8, 5
BT 1,55 kW, 258 FARESFHE 14 L - min ™',
BT .04 L - min ™' CREERAE 5.0 mm, I 5H 5
40 v+ min ', &S 4. 58 mL - min ',
2.2.3  JyEAEEAE S3HIHC2. 20 17 BN AR 1 R
2, A TINE , LGRS BEAE ML AR (y ), IJTR
FTi R AR AR (o) , AT LR BT 2] AR S .
13 FLELE 0 ~500 ng - mL ™' L R4T, r >0.999
0, HAG % A MR

At K 4% TRV W43 34T E 10 1K
DA SE B 3 R v O 2 % 2 RO FE AR & T 3R 1Y
REMIFR (LOD) |, i 5 B 10 A5 v ff 2 X5 7 1) v
YERATTR P E R (LOQ) o PN Z A th PR A E
HPRAAT R W 2,

R2 ABARALBABITRRFE N EN A AER
Ao L8 (Ac) R R B A H IR (LOD) B g £ R (LOQ)

Tab.2  Detection and quantification limits ( LOD/LOQ ) in
water and acetic acid systems for determination of element impu-

rity leaching from metal containers for pharmaceutical packaging

Water 4% Ac
Element LOD LOQ LOD LOQ
/ng + mL ! /ng + mL ! /ng + mL ! /ng « mL~!
As 0.015 0.051 0.011 0.038
Cd 0. 006 0.021 0. 007 0.022
Pb 0.015 0.051 0.091 0. 305
A% 0. 009 0. 030 0.016 0 0.053
Co 0. 005 0.018 0. 007 0. 025
Ni 0.032 0. 107 0. 045 0. 150
Cr 0.031 0. 106 5.638 18.792
Cu 0. 062 0. 206 0. 054 0. 150
Mg 0.382 1.272 1. 657 5.523
Al 1.310 4.364 3.087 10. 289
Mn 0. 008 0. 027 0.098 0.325
Fe 2.584 8.613 1.979 6.597
Zn 0.198 0. 658 1.219 4. 064
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Tab.3 Determination results of elemental impurities in metal containers for packaging of 6 types of drugs under different leaching

conditions. ng - mL ™'

Metal container 1

Metal container 2

Metal container 3

Element Water 4% Ac Water 4% Ac Water 4% Ac
Con. 1 Con. 2 Con. 2 Con. 1 Con. 2 Con. 2 Con. 1 Con. 2 Con. 2
As - = 0. 097 0. 052 - 0.196 = - 0.183
Cd - - 0. 455 - 0. 052 - - - 0. 064
Ph - - 8.924 - - - 0. 294 <0.051 17.876
v <0.027 <0.027 335. 022 0. 600 0.274 9.197 0. 034 - 88. 558
Co - - 3. 846 0.152 - 1.510 - - 0.418
Ni - - 57.003 - - 5.550 0.412 0.295 7.542
Cr - - 450. 832 1. 062 0.234 570. 204" 2.990 1.108 1571. 811
Cu - - 14. 586 - - 41.036 6.399 4.483 3.714
Mg 478. 817 875. 5341 47 316.92%) / / / 301. 216 409. 615 6 427.18%)
Al 375. 585 368.912 104 213.23) / / / 87. 474 28. 153 72 846.63)
Mn 3. 840 0. 844 1 114,741 / / / 39. 872 51.493 547.2431)
Fe - - 4308. 69" 1 273. 2441 22.519 15 774. 600%) - - 676. 1421
Zn <0. 658 - 109. 899 / / / 44.512 55. 838 341. 626
Metal container 4 Metal container 5 Metal container 6
Element Water 4% Ac Water 4% Ac Water 4% Ac
Con. 1 Con. 2 Con. 2 Con. 1 Con. 2 Con. 2 Con. 1 Con. 2 Con. 2

As - - 0. 066 - - - - - -
Cd - 0. 052 0. 036 - - - - - -
Pb - - 3.756 - - 0. 541 - - -
v - 0.035 230. 892 <0.026 <0.026 0. 426 0. 031 0.033 0. 431
Co - - 3.581 - - 0.025 - - -
Ni <0. 107 0. 440 14.622 <0. 107 <0. 107 0. 360 0. 040 0.041 0.229
Cr - - 4 579. 80" 0. 184 0. 180 3. 668 0.023 0.022 -
Cu - <0.206 6.724 <0.206 <0.206 16.610 - - 0.185
Mg 751. 026" 108. 804 44 316. 42 <1.272 <1.272 <5.523 46.707 47.220 619. 8641
Al 658. 204" 247. 858 103 833. 13 - - 851. 428" 3. 406 2.112 2 036. 161
Mn 5.086 0. 830 612. 648") - - <0.325 0.117 0.072 2.256
Fe <8.613 - 5913.782) 13.870 14. 842 27.175 13. 890 13. 621 23.265
Zn <0. 658 <0. 658 154. 924 1.137 1.025 10. 438 1.573 0.677 76. 836

W/ =AW - - R - SRR 10 RS IEA B ) - SRR 100 A5 AE D0 AT SRR ) - BRI 1 000 A5)5 T 15 205 .

Note:/ —not involved; — — not detected; !) —dilute the test solution 10 times and measure the data obtained; 2) — dilute the test solution 100 times and determine the data

obtained; 3) — dilute the test solution 1 000 times and measure the data obtained.
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