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Determination of 32 Elemental Impurities in COVID-19 Vaccine by ICP-OES

DING Hao( Shanghai Food and Drug Packaging Material Control Center, Shanghai 201203, China)

ABSTRACT: OBJECTIVE To establish a method for the determination of 32 elements in COVID-19 vaccine. METHODS The
32 elements were determined by inductively coupled plasma optical emission spectrometer( ICP-OES) through semi-quantitative screen-
ing and quantitative detection, and the specificity, linearity, limit of quantification, detection limit and recovery rate of the ICP-OES
method were investigated to evaluate the feasibility of the method for the detection of trace elements in vaccines. RESULTS  The line-
ar relationship of each element was good within the detection mass concentration range, and the recoveries of element added were
94.06% —115.50%. When applied to the detection of the samples at each accelerated placement point, except for the trace contents
of B and Si elements, which did not increase significantly after long-term placement, the contents of other elements were far less than

the prescribed limits. CONCLUSION The ICP-OES method is established. And the method has good specificity, reliable results,

simple and rapid, and is suitable for the determination of 32 elements in COVID-19 vaccine.
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Tab.1  The wavelength of elements be tested in COVID-19
vaccine
Element A/nm Element A/nm Element A/nm

Ag 328.068 Ni 231.604 B 249.772
As 188.980 Os 225.585 Ca 396. 847
Au 242.794 Pb 220.353 Fe 238.204
Ba 455.403 Pd 340. 458 Mg 279.553
Cd 214.439 Pt 214.424 Mn 257.61
Co 238.892 Rh 343.488 Si 251.611
Cr 267.716 Ru 267.876 Ti 336.122
Cu 327.395 Sh 206. 834 Zn 213.857
Hg 184.887 Se 196. 026
Ir 224.268 Sn 189.925
Li 670.783 Tl 190. 794
Mo 202.032 A% 292.401
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Tab.2 The results of linear relation, LOD, LOQ and liquid control threshold of 32 elements to be tested in COVID-19 vaccine

Linear range LOD LOQ Liquid control threshold Linear range LOD LOQ Liquid control threshold
Element Element
/pg e mL~l /pg e mL7! /pg e mlL ! /pg s mL! /pg e mL™l /pgemLTl /pg - mLo! /pg - mL~!
Ag 0-0.5 0.019 3 0.0064 3 9 Pt 0-0.5 0.008 8 0.029 2
As 0-0.5 0.014 8 0.049 4 9 Rh 0-0.5 0.003 3 0.0111
Au 0-0.5 0.265 0 0.883 5 180 Ru 0-0.5 0.001 5 0.005 0
Ba 0-0.5 0.000 1 0. 000 4 420 Sh 0-0.5 0.011 6 0.038 6 54
Cd 0-0.5 0.000 5 0.001 7 1.2 Se 0-0.5 0.009 8 0.032 8 48
Co 0-0.5 0.002 3 0.007 6 3 Sn 0-0.5 0.027 3 0.091 1 360
Cr 0-0.5 0. 000 7 0.002 2 660 Tl 0-0.5 0.0109 0.036 2 4.8
Cu 0-0.5 0.001 2 0.003 9 180 A 0-0.5 0.000 7 0.002 4
Hg 0-0.5 0.004 5 0.0150 1.8 B 0-1.0 0.000 8 0.002 7
Ir 0-0.5 0.003 9 0.0129 6 Ca 0-1.0 0.003 3 0.0109
Li 0-0.5 0. 000 4 0.001 3 150 Fe 0-1.0 0.001 0.003 5 780
Mo 0-0.5 0.000 8 0.002 7 900 Mg 0-1.0 0. 000 4 0.001 4
Ni 0-0.5 0.003 5 0.011 6 12 Mn 0-1.0 0.000 2 0.000 7
Os 0-0.5 0.008 6 0.028 6 6 Si 0-5.0 0.005 8 0.019 3
Pb 0-0.5 0.008 0 0.026 6 3 Ti 0-1.0 0.000 8 0.002 6
Pd 0-0.5 0.003 4 0.0113 6 Zn 0-1.0 0.000 6 0.001 9 780

R3 HACRFAFAETSHTRMTNEREEIRTIELER. n=3
Tab.3 The results of recovery and repeatability of 8 elements to be tested in COVID-19 vaccine . n =3

p(Content) p(Add) p(Test)  Recovery Average  Repeata- p(Content ) p(Add) p(Test) Recovery ~ Average  Repeata-
Element Element
/g mL™" /pgemL=! JpgemL-! /%  recovery/%  bilit/% /ug s mL™' /pgemL-! /pg e mL-! /% recovery/%  bilit/ %

B 0.000 5 0.2 0.195 97.25 9. 75 0.52 Mn 0 0.2 0.19 98.00 97.50 0.51
0.2 0.19%4 96.75 0.2 0.195 97.50
0.2 0.193 96.25 0.2 0.194 97.00
0.4 0.386 96. 38 96.38 0.00 0.4 0.389 971.25 97.00 0.26
0.4 0.386 96. 38 0.4 0.387 96.75
0.4 0.386 96. 38 0.4 0.388 97.00
0.6 0.58 96. 58 96.97 0.36 0.6 0.584 97.33 97.33 0.00
0.6 0.584 97.25 0.6 0.584 97.33
0.6 0.583 97.08 0.6 0.584 97.33

Ca 0.103 0.2 0.338 117. 50 115.50 1.08 Si 0.048 5 1.0 1. 002 95.35 94. 65 0. 66
0.2 0.333 115.00 1.0 0.994 94.55
0.2 0.331 114.00 1.0 0.989 94.05
0.4 0.502 9.75 99.58 0.23 2.0 1.935 94.33 94. 06 0.48
0.4 0.5 9.25 2.0 1.919 93.53
0.4 0.502 9.75 2.0 1.935 94.33
0.6 0.734 105. 17 105.33 0.14 3.0 2.881 4. 42 94.24 0.19
0.6 0.735 105.33 3.0 2.876 94.25
0.6 0.736 105. 50 3.0 2.87 94.05

Fe 0.021 5 0.2 0.223 100. 75 100. 58 0.26 Ti 0.000 1 0.2 0.199 99.00 9¢. 67 0.58
0.2 0.223 100. 75 0.2 0.199 99.00
0.2 0.222 100. 25 0.2 0.197 98.00
0.4 0. 406 9. 13 96.29 0.28 0.4 0.397 99.00 9. 08 0.38
0.4 0. 406 9. 13 0.4 0.39 R.75
0.4 0.408 96. 63 0.4 0.399 9. 50
0.6 0.638 102.75 102. 69 0.09 0.6 0.6 9. 83 99.78 0.10
0.6 0.638 102.75 0.6 0.599 0. 67
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43R 3( continued )

p(Content)/  p(Add) p(Test)  Recovery Average  Repeala- p(Content)/  p(Add) p(Test)  Recovery  Average  Repeala-
Element Element
pg emL™t /pgemL~! /pgemL~! /% recovery/%  bili/% pg emL™! /pgemL~! Jpgeml”! /% recovery/%  bilit/ %

0.6 0. 637 102. 58 0.6 0.6 99.83

Mg 0.000 9 0.2 0.216 103. 50 103.33 0.27 Zn 0.001 5 0.2 0.198 98.25 98. 08 0.29
0.2 0.216 103. 50 0.2 0.198 98.25
0.2 0.215 103. 00 0.2 0. 197 91.75
0.4 0.399 97.50 97.50 0.25 0.4 0. 387 96.38 96.21 0.30
0.4 0.398 97.25 0.4 0.385 95. 88
0.4 0.4 97.75 0.4 0. 387 96.38
0.6 0. 608 9. 83 9.89 0.09 0.6 0. 585 97.25 97.31 0.10
0.6 0. 609 100. 00 0.6 0. 586 97.42
0.6 0. 608 9. 83 0.6 0. 585 97.25

2.3.5 ORPRRESCE: WP RDICRIUR A 6 0 ARSI E TR S M RSD (H, 45 R LK 4.

F4 HAORFRFZETSHLRMNZNEELLER. n=6

Tab.4 The results of precision of 8 elements to be tested in COVID-19 vaccine . n =6

Element B Ca Fe Mg Mn Si Ti Zn
p(Test)/pg + mL~! 0. 386 0.502 0. 406 0.399 0.389 1.935 0.397 0.387
0. 386 0.5 0. 406 0. 398 0. 387 1.919 0.396 0. 385
0. 386 0.502 0. 408 0.4 0.388 1.935 0.399 0.387
0. 388 0. 499 0. 406 0. 398 0. 387 1.923 0. 396 0. 385
0.391 0.502 0. 408 0.4 0.388 1.929 0.397 0.387
0.385 0. 502 0. 406 0.399 0. 387 1.92 0.397 0. 387

RSD/ % 0.57 0.27 0.25 0.22 0.21 0.37 0.28 0.27

2.3.6  FERIEZR B HLUCRE AR U E

ERE S

80.15.10 pg,Li Sh,Ba Mo, Cu,Sn,Cr fj PDE il

WS, M ICH-Q3D iy A K%K, Cd Pb As,
Hg J312850%,Co V. Ni iy 2A 2550&, Tl Au . Pd,
Ir .Os . Rh Ru.Se.Ag Pt & 2B 2k %, Li.Sb.Ba,
Mo Cu.Sn . Cr 2y 3 KICHR , il T 4 25 A
A&, Cd Pb As Hg [ 45} H foi/F % 55 & ( PDE) 43 %]
AT 2.5.15.3 pg, Co V. Ni ) PDE 735 A 15
it 5.10,20 wg, Tl Au,Pd Ir,Os ,Rh Ru,Se,Ag,

AL 250 90,700 .1 500,300 600 .1 100 pg''’,
COVID-19 ¥ i 1 46457 5 H e R R 0.5 mlL, %
18 30% PDE 5 H S A S 42 ] B (E (A5 2) , B
Wi EA 2 10 mL 50, 455 R WK 2. MESS R
FWT, N R PR B ] F A o 5 SR N T 24
WA B

%5 BB (pg - mL™') = PDE x 30%/

Pt () PDE 43 5| A 15 i 4 8.300,10,10,10,10.10, (0.5 x10) ~3(2)
x = aNTN i — ol e -1
x5 FEADRFAHFREF R ATEMEL R pg - mL
Tab.5  The test results of 32 elements to be tested in COVID-19 vaccine. pg + mL ™'
Acceleration time/month Batch number 27 Elements B Ca Fe Mg Si
0 20210901 A ND 0.028 0. 150 0.018 0. 020 0.249
0 20211003 A ND 0. 132 0. 187 0.027 0.014 0.236
0 20211005A ND 0.018 0. 129 0. 008 0. 008 0.322
3 20210901 A ND 0. 107 0. 022 0. 003 0.001 0.222
3 20211003A ND 0.292 0. 030 0.001 0. 003 0. 289
3 20211005A ND 0.219 0.035 0. 006 0.010 0. 266
6 20210901 A ND 0.179 0. 055 0. 034 0.017 0. 288
6 20211003A ND 0.287 0.048 0.015 0. 009 0.353
6 20211005A ND 0.327 0. 055 0. 008 0. 009 0.377
T ND — AR 27 FIOTE - 4L 4 LR B B O R VKT B B R Y T BB BT B B e LR R B
Note:ND - no detected ;27 Elements — Ag As Au,Ba,Cd,Co Cr,Cu Hg Ir .Li Mo Ni ,Os Pb Pd Pt.Rh Ru.,Sb.Se Sn Tl.V Mn . Ti Zn.
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