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Evaluation of the safety of metallic elements in borosilicate glass controlled
injection bottle by ICP-MS
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Abstract: Objective
5 different extraction conditions, assess the risk of drug safety by the amount of migration. Methods

Determination of extractable components in medium/low borosilicate glass controlled injection bottles under
Determination of 24 elements
in extraction solution by ICP-MS. Result Establish the standard curves of 24 elements, and the detection limit and quantitative
limit were determined. The determination of the elements in the 5 extraction solutions was completed and their safety was evaluated.
Conclusion Medium/low borosilicate glass injection bottle for packing freeze-dried products of Tianjin Tasly Pride Pharmaceutical
Co., Ltd., the daily intake of Li. V. Cr. Fe. Co. Ni. Cu. Zn. As. Cd. Sb. Ba. Hg. Pb was lower than permitted daily exposure,
the amount of migration does not pose a risk to drugs, therefore, the injection quality is not affected.
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Table 1 Extraction conditions
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Table 2 Operation conditions and parameters

S WEH
R TARRE 15 L/min
MR 1 L/min
HAWE 1 L/min
FMER LR 1 L/min
R 2°C
55 %5 4% 0.1r/s
R WS 2 0.3r/s
LETERE 2 4 B 7] 30s
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Table 3 Linear ranges

(RR AP JrE AL WhRIt R LR r

Li 7 Sc45 Y=0.001 5 X+0.001 6 0.999 6
B 1 Y=0.000 4 X+0.001 1 0.999 6
Na 23 Y=0.011 5 X+0.265 1 0.9957
Mg 24 Y=0.003 4 X+0.068 0 0.9899
Al 27 Y=0.001 5 X+0.013 6 0.999 2
Si 28 Y=0.000 8 X+0.050 2 0.9991
Ca 43 Y=0.000 1 X+0.001 0 0.9971
Ti 47 Y=0.001 1 X+0.001 2 0.999 8
Vv 51 Y=0.031 6 X-0.037 4 0.999 8
Cr 53 Y¥=0.004 1 X+0.007 3 0.999 6
Mn 55 Y=0.025 7 X-0.032 3 0.999 8
Fe 56 Y=0.033 6 X+0.179 6 0.999 8
Co 59 Ge72 Y=0.110 8 X+0.033 4 0.999 6
Ni 60 Y=0.026 0 X+0.046 0 0.999 8
Cu 63 Y=0.071 2 X-0.068 9 0.999 8
zn 66 Y=0.009 6 X+0.176 2 0.996 5
As 75 Y89 Y=0.000 7 X+0.001 1 0.9997
Sr 88 Y=0.007 0 X-0.012 8 0.999 6
cd 111 In115 Y=0.001 4 X+0.001 7 0.999 7
sh 121 Y=0.004 4 X-0.013 9 0.999 2
Ba 137 Tb159 Y=0.000 7 X+0.001 6 0.9997
Ce 140 ¥=0.010 1 X+0.009 1 0.999 2
Hg 202 Bi209 Y=0.000 4 X+0.000 01 0.9980
Pb 208 Th159 Y=0.005 1 X-0.004 5 0.999 6
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Table 4 Limit of detection and quantitation (ng-mL™?)
x 0.9% 54 L HIE T 3% IR N T 20 mmol/L H Z R i A% TR R Zlitkok
e it PR JE R KR e i B SE i R RrthBR e At EsER
Li 0.55 1.84 4.82 16.06 0.33 1.11 0.03 0.09 0.01 0.05
B 15.85 52.83 109.30 364.33 10.70 35.67 1.06 3.53 0.46 1.53
Na 514583 17152.75 0.001 0.002 4 653.03 15510.11 60.04 200.12 16.27 54.22
Mg 25.26 84.19 37.32 124.41 9.15 30.51 31.07  103.56 9.08 30.27
Al 0.32 1.07 40.78 135.92 2.62 8.74 13.75 45.84 0.33 1.11
Si 192.45 641.50 2039.22 6797.39 118.86 396.20 107.03 356.76  16.35 54.50
Ca 11.96 39.88 28.66 95.55 2.22 7.41 24.17 80.57 7.25 24.17
Ti 0.12 0.41 1.40 4.67 0.26 0.86 1.03 3.43 0.06 0.19
\% 0.02 0.07 0.03 0.09 0.02 0.06 0.04 0.12 0.00 0.01
Cr 0.14 0.46 0.62 2.06 0.10 0.32 0.07 0.23 0.02 0.06
Mn 0.22 0.72 0.21 0.71 0.19 0.64 0.59 1.95 0.14 0.48
Fe 0.82 2.72 7.81 26.04 0.72 2.38 4.61 15.36 0.25 0.85
Co 0.02 0.05 0.02 0.07 0.01 0.03 0.01 0.03 0.01 0.02
Ni 0.06 0.19 0.98 3.25 0.08 0.28 0.21 0.71 0.06 0.20
Cu 0.02 0.07 3.75 12,51 0.89 2.96 1.33 4.42 0.18 0.61
Zn 0.58 1.95 15.02 50.05 13.76 45.86 36.75  122.50 5.38 17.92
As 0.05 0.17 0.25 0.84 0.06 0.20 0.39 1.29 0.01 0.02
Sr 0.41 1.38 0.51 171 0.10 0.35 0.65 2.16 0.14 0.48
Cd 0.02 0.07 0.56 1.86 0.59 1.97 1.18 3.95 0.10 0.35
Sh 0.02 0.05 0.03 0.09 0.15 0.49 0.01 0.02 0.00 0.01
Ba 7.40 24.67 12.59 41.98 0.17 0.55 0.90 2.99 0.14 0.46
Ce 0.13 0.44 3.72 12.39 0.80 2.66 0.11 0.37 0.02 0.06
Hg 0.05 0.17 0.16 0.54 0.11 0.35 0.01 0.02 0.02 0.06
Pb 0.28 0.93 8.23 27.43 2.29 7.64 3434 11447 0.39 1.31
®x5 PHEBRBEREHTRETRNESR
Table 5 The result of the elements in medium borosilicate glass controlled injection bottle
. _ _ WEGRIg Y * oDE
0.9%FALEIM 3% MIMIR IR 20 mmol/L H 2Rl A% IR W itk
Li 2.3 104 N.D 2.99 2.73 250 000
B 2396.7 8105.4 1671 4802.4 3496.95 —
Na 65 164.5 N.D N.D 4988.7 5005.35 —
Mg 86.7 5998.5 43 N.D N.D —
Al 3075.8 18 418.5 1881 200 160 218.7 —
Si 234315 144 585 13559 32013 241515 —
Ca 297.8 4249.31 220 232.11 120.12 —
Ti 3.0 86.4 7 46.85 2.94 —
\VJ 0.8 1.17 1 15.95 0.14 10 000
Cr 1.3 3.57 3 1.67 0.19 1100 000
Mn N.D 2.4 1 7.83 N.D -
Fe 9.7 85.64 20 855.63 6.05 1300 000
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(%K 5)
iz I 45 Fh(ng- 527 PDE
T 0.9%FULEIER SYe IR B 20 mmol/L HZ MR ¥l A% IR alifbK
Co N.D N.D N.D 0.45 0.02 5000
Ni N.D N.D N.D 8.89 N.D 20000
Cu 2.6 8.52 2 12.95 0.9 300 000
Zn 92.4 158.27 18 2133 N.D 1 300 000
As 94.3 451.53 90 255.96 17.71 15 000
Sr 5.1 145.57 6 1.81 0.15 —
Cd 0.3 N.D N.D N.D N.D 2 000
Sb N.D 0.85 N.D 0.04 0.04 90 000
Ba 1015 55.89 126 8.34 0.24 700 000
Ce N.D N.D N.D 1.06 N.D —
Hg 0.4 N.D N.D N.D N.D 3000
Pb 0.5 N.D 36 N.D N.D 5000
N.D: Akt
N.D: no detection
#*6 MIESRBENIFHTRETENESER
Table 6 The result of the elements in low borosilicate glass controlled injection bottle
. W5 45 Rl (ng 527 PDE
LR 0.9%FMBIA 3% MIGIRIEH 20 mmol/L HETREE A% itk K
Li 34.28 132.71 30.92 53.34 50.75 250 000
B 2180.7 7 675.65 2 636.55 5715 4 660.2 —
Na 40914 N.D N.D 73143 8910.9 —
Mg 98.06 1792.35 82.04 88.6 115.74 —
Al 11988.9 29 641.5 3921.3 68 310 960.35 —
Si 254115 194 490 211815 6 644.7 54 760.5 —
Ca 313.34 2857.05 189.32 432.41 526.82 —
Ti 2.17 65.09 8.59 11.81 0.86 —
\ 1.15 1.07 0.32 5.18 0.15 10 000
Cr 2.51 7.01 1.68 2.58 1.27 1100 000
Mn 2.77 36.98 4.15 10.06 0.67 —
Fe 10.48 219.96 25 256.23 N.D 1300 000
Co N.D 0.12 15 0.27 0.04 5000
Ni N.D N.D N.D 0.61 N.D 20 000
Cu 0.77 7.52 N.D N.D 0.19 300 000
Zn 38.21 N.D 17.75 N.D 57.38 1300 000
As 4.35 16.1 44 N.D 3.39 15 000
Sr 28.57 167 175 28.26 44.74 —
Cd 0.44 0.58 N.D N.D N.D 2000
Sh 0.26 0.62 0.19 0.03 0.42 90 000
Ba 3181.50 14 296.5 1728.45 3805.2 3346.65 700 000
Ce 18.92 962.82 86.41 132.8 0.17 —
Hg 0.09 N.D 0.15 0.02 N.D 3000
Pb 1.67 14.15 40.45 N.D N.D 5000
N.D: At

N.D: no detection
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Table 7 Result of the elements in low borosilicate glass controlled injection bottle

JLF I5E &5 Bl (ng- 52 7Y PDE
0.9% 5k A1 SR MKTR B T 20 mmol/L H % iRy A% TRV alifh sk
Li 18.71 101 24.73 42.78 335 250 000
B 20475 8 866.8 2 677.95 4716.45 47426 —
Na 27810 N.D N.D 5127.75 8096 —
Mg 91.76 669 46.51 60 87 —
Al 3991.95 67 099.5 3400.2 228 987 796.3 —
S 26 415 227 970 24912 33489 60 102 —
Ca 662.85 3368.7 306.86 1120.01 681.3 —
Ti 2.82 133 9.95 35.26 0.3 —
Vv 0.97 3.7 0.24 15.28 0.3 10000
Cr 2.98 8.4 2.52 3.2 2.3 1 100 000
Mn 471 40.4 3.93 13.16 1.0 —
Fe 26.76 554.7 36.31 705.87 48 1 300 000
Co N.D N.D 0.03 0.31 0.04 5000
Ni N.D N.D N.D 5.94 N.D 20 000
Cu 6.91 121 6.15 9.92 1.1 300 000
Zn 73.14 49.9 N.D 257.81 33.1 1300 000
As 118.98 716.1 160.25 350.01 122 15000
Sr 84.57 476.5 65.16 83.38 106.7 —
cd 0.52 N.D N.D N.D N.D 2000
Sh 0.39 1.1 0.43 0.27 0.6 90 000
Ba 32148 17172 2124 3441.15 3591.9 700 000
Ce 13.47 707.4 47.83 78.36 0.3 —
Hg 0.15 N.D N.D N.D N.D 3000
Pb 1.56 10.8 4955 N.D N.D 5000
N.D—A A

N.D—no detection
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