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Determination and Safety Assessment of Leachable Elements in Pharmaceutical Glass By

Inductively — Coupled Plasma Mass Spectrometry
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Abstract : Objective

able elements in pharmaceutical glass, and to assess its safety. Methods

To establish an inductively — coupled plasma mass spectrometry(ICP — MS) method for the determination of leach-

The plasma radio frequency(RF) power was 1 550 W, the

sampling depth was 10.0 mm,the velocity of collision gas was 0.03 mL/min,and the flow rates of cooling gas,auxiliary gas and carrier

gas were 15.0,0.80 and 0.80 L/min,respectively. Internal standard elements were added online to correct the matrix effect and
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interference. Results Each leachable element showed a good linear relationship with the instrument signal strength of the leachable ele-
ment/the instrument signal strength of the internal standard element in their respective mass concentration range(r > 0.999),the limit
of detection(LOD) was in the range of 0.02 —5.56 ng/mL,the limit of quantitation(LOQ) was in the range of 0.10 —18.55 ng/mlL,
and the average recovery of each leachable element was in the range of 80.33% —112.17% with the RSD of 1.89% —4.34% ,the
RSD of precision test was less than 1.0% (n =6),the RSD of repeatability test was less than 1.6% (n=6),and the RSD of sta-
bility test was less than 3.2% (n =3). According to ICH Q3D guidelines and toxicological data,the safety threshold of leachable ele-

ments in pharmaceutical glass was formulated. Conclusion The method is simple,sensitive and accurate,which can be used for the de-

termination of leachable elements in pharmaceutical glass. The safety threshold of each element is reasonable and feasible.

Key words: pharmaceutical glass;leachable elements;ICP — MS;safety assessment
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Tab.1 Results of linear relation test, LOD and LOQ
T ‘ SEER BER RER
rE BRF#E r
rE (ng/ml)  (ng/mL.)  (ng/mL.)
"B L ¥=70.7873X+165.4143 0.999  0~100 5.56 18.55
Mg 'L Y=2105.0954 X +6749.7630 1.0000  0~100 0.29 0.96
AL "Se V=1027.3317X+14051.3818 0.999  0~100 1.12 R
B "8 ¥=T19.3460 X +4817.7550 10000 0~100 4.93 16. 45
KBS ¥=2622.6845X-711.6281 0.999  0~100 1.96 6.53
“a  "Se o ¥=551.4647 X +2900.4613 0.999  0~100 0.98 EVAl
T " Y=802.4719 X +559.5040 1.0000  0~100 0.36 1.20
O TGe Y=26832.8013 X +23198.6322 10000 0~100 0.06 0.20
Mo PGe  V=17528.7477 X +36433.6928 0.999  0~100 0.04 0.13
“Fe  TGe  Y=24610.9187X+115042.7162  0.9999  0~100 0.36 119
o PGe  Y=410638.4914 X +60143.638 1 0.999  0~100 0.02 0.08
Ni o TGe Y=10988.7447X+23476.1278 0.999  0~100 0.03 0.11
“Cu "Ge  ¥=28256.0798 X +51986.0420 10000 0~100 0.05 0.18
“Tn TGe  Y=5167.0487 X +1659.744 5 10000 0~100 0.51 1.69
BAs TG V=4043.2412 X +1385.6433 1,000 0~100 0.17 (.56
Med o Rh Y=7888.686 1 X +9348. 8724 0.999  0~100 0.03 0.10
gy I 7=23927.8221X+40295.383 6 0.999  0~100 0.07 0.23
“Ba Th  Y=8859.0538 X +53251.7458 0.999  0~100 0.14 0.47
Mo Th Y=114151.5702 X +105448.5072  1.0000  0~100 0.09 0.31
Mph o B T=48019.9895X+93275.3854 0.999  0~100 0.07 0.22
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Tab.2 Results of the precision, stability, repeatability and recovery
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0.55
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Tab.3 Determination results of each leachable element in different

batches of samples(ng/mL)

A 20191211 20191212 20191213 20191016 20201015 20201016 20191120 20191121 20191122
"B 43807 46351 439.20 119388 14171 126347 545.86 52417 §76.78
Mg 1.38 2.02 123 189 1562 1917 N ND ND
PAL 7357 166.87 120,62 923.70  886.24 96317 243.33  250.68 27214
BS1480.08 1242.91 1278.57 4023.24 430219 4512.73 1689.52 1429.28 1513.01
*K 1812 19.58 1498 921.42  §9.38 900.46  14.69  19.01 17.25
“(a 074 442 852 23806 247.03 229.57 18.63 1716 16.77
i ND ND ND 1.5 1.8 L7 ND \D \D
“ ND ND ND \D ND \D ND \D ND
o ND ND \D ND ND ND ND ND ND
Fe ND ND \)j 1.78 Loed LY ND ND ND
o ND ND ND 1.53 127 L4 ND \D ND
NN ND ND \D ND ND ND \D ND
“o ND ND ND ND ND ND ND \D \D
“In ND ND ND 0.78 0.8 071 ND \D \D
"N ND ND 0.82 0.79 0.8 ND ND \D
"Cd - ND ND ND \D ND \D ND \D ND
ash o ND ND ND ND ND \D ND ND ND
“Ba 156 2.09 175 12827 140.43 13570 .81 261 2%
Yt D ND ND ND ND ND ND ND ND
“phND ND ND ND ND ND ND \D \D

% :ND A Ak te
Note: ND refers not detected.
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