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Proficiency Testing of Inactivated COVID-19 Vaccine

GAO Xiaoming, XU Kangwei, LU Xu, QIAO Zhizhong, QUAN Yaru, LI Changgui”, XIANG Xinhua " ( National
Institutes for Food and Drug Control, Beijing 102629, China)

ABSTRACT: OBJECTIVE To evaluate the testing capability of the vaccine quality control laboratories and vaccine manufacturer
laboratories which participated in the proficiency testing of pH, osmotic pressure molar concentration and aluminum content of inactiva-
ted COVID-19 vaccine. METHODS Samples of inactivated COVID-19 vaccine were tested for uniformity and stability by F-test and
t-test, and then distributed to participating laboratories by cold chain transportation. The abilities of the participating laboratories for
determination of pH, osmotic pressure molar concentration, and aluminum content were evaluated by Z ratio. RESULTS A total of
30 laboratories across the country participated in this proficiency testing, and the pH and aluminum content assessment results were all
satisfactory, while the osmotic pressure molar concentration results of two laboratories were unsatisfactory. After participating in meas-
urement audits, satisfactory results were obtained. CONCLUSION The provincial vaccine quality control laboratories, and vaccine
production enterprises participating in this proficiency testing have good testing capabilities and quality control levels.
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Tab. 1 Single factor analysis of variance( ANOVA) statistics of osmotic pressure molar concentration lot No. 202203032C. mOsmol - kg™

Lot No. First time result Second time result Third time result Average Sum Variance
202203032C-1 290 290 291 290 871 0.33
202203032C-2 286 288 289 288 863 2.33
202203032C-3 289 289 291 290 869 1.33
202203032C4 285 288 289 287 862 4.33
202203032C-5 290 290 290 290 870 0. 00
202203032C-6 285 286 290 287 861 7.00
202203032C-7 288 285 289 287 862 4.33
202203032C-8 286 286 288 287 860 1.33
202203032C-9 286 287 291 288 864 7.00
202203032C-10 285 287 290 287 862 6.33

F 2 202203032C ok B FH & 7 =00k
Tab.2 One-way ANOVA lot No. 202203032C
Difference source Square sum df Mean square r Significance F crit
Inter group 48. 800 9 5.422 1.579 0. 189 3.02
Within the group 68. 667 20 3.433 - - -
Total 117. 467 29 - - - -
e df - A,
Note ; df — degree of freedom.
N -1 N — S
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Tab.3 Transport stability test results of osmotic pressure molar concentration lot No. 202203032C. mOsmol -
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Save condition No. Testing 1 Testing 2 Testing 3 Average Overall average
2 -8 °C normal storage 1 289 291 291 291 291
2 292 294 294
3 288 290 290
4 289 291 293
5 290 290 292
Cold chain transportation to Guangzhou 6 288 290 291 290
7 288 291 291
8 291 291 292
9 289 290 291
10 289 290 294
Cold chain transportation to Harbin 11 291 291 292 291
12 291 292 292
13 288 291 293
14 290 290 293
15 289 291 292
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Tab.4 Independent sample testing for normal storage and cold chain transportation to Guangzhou

Levene test for variance equation t-test of mean equation
P si " Sig. Mean Standard 95% confidence interval of the difference
'8 ! & (bilateral ) P difference error value lower limit upper limit
0. 396 0.534 0.872 28 0.391 0.533 0.6115 -0.719 1. 786

RS E¥RFEHABDTHEDRENMEIERADR

Tab.5 Independent sample testing for normal storage and cold chain transportation to Harbin

Levene test for variance equation t-test of mean equation
F Sig. . daf Sig. Mean Standard 95% confidence interval of the difference
’ (bilateral ) P difference error value lower limit upper limit
1.195 0.284 -0.228 28 0. 821 -0.133 0. 585 -1.332 1. 065

®6 pHESEEERKLBEERMNERILE

Tab. 6 Summary of pH, osmotic pressure molar concentration, aluminum content testing results

Testing items Sample size/pieces  Median value NIQR CV/% Minimum Maximum Range
pH 32 7.4 0.074 13 1.00 7.4 7.5 0.1
Osmotic pressure molar concentration/mOsmol « kg ~! 32 289 2.22 0.77 286 297 11
Aluminum content/mg + mlL ~! 30 0.47 0.01 1.58 0.45 0.48 0.03

RT SmHFNERTNE

Tab.7 Participant results evaluation table

Sample Z Osmotic pressure molar 7 (osmotic pressure Aluminum content A

No. Code pH . _ . B . Results
numbers (pH) concentration/mOsmol « kg ~! molar concentration ) /mg + mL ™! (‘aluminum content)
1 369 BC03510013 7.5 1.35 288 -0.45 0.45 -2.00 satisfied
2 123 BC03510014 7.4 0.00 291 0.90 0. 46 -1.00 satisfied
3 453 BC03510017 7.4 0.00 289 0.00 0.48 1. 00 satisfied
4 074 BC03510008 7.5 1.35 288 -0.45 0.47 0.00 satisfied
5 052  BC03510001 7.5 1.35 287 -0.90 0.47 0. 00 satisfied
6 647 BC03510023 7.4 0.00 291 0.90 0.47 0.00 satisfied
7 469 BC03510005 7.5 1.35 291 0.90 D / satisfied
8 906 BC03510025 7.5 1.35 297 3.60 0.45 -2.00 dissatisfied
9 382 BC03510007 7.5 1.35 288 -0.45 0.48 1. 00 satisfied
10 517 BC03510012 7.5 1.35 287 -0.90 0.47 0.00 satisfied
11 660 BC03510004 7.4 0.00 289 0. 00 0.47 0. 00 satisfied
12 890 BC03510029 7.4 0.00 288 -0.45 0. 46 -1.00 satisfied
13 755 BC03510003 7.4 0.00 289 0.00 0.47 0.00 satisfied
14 964 BC03510031 7.5 1.35 297 3.60 0. 46 -1.00 dissatisfied
15 080 BC03510021 7.5 1.35 287 -0.90 0.47 0.00 satisfied
16 598 BC0O3510016 7.5 1.35 290 0.45 0.45 -2.00 satisfied
17 551 BC03510027 7.4 0. 00 288 -0.45 0.47 0.00 satisfied
18 310 BC03510032 7.4 0.00 291 0.90 0.48 1. 00 satisfied
19 785 BC03510019 7.4 0. 00 287 -0.90 0.48 1. 00 satisfied
20 397 BC03510028 7.5 1.35 288 -0.45 0.47 0.00 satisfied
21 538 BC03510018 7.4 0.00 290 0.45 0.47 0.00 satisfied
22 150 BC03510015 7.4 0.00 291 0.90 0.47 0.00 satisfied
23 839 BC03510030 7.4 0.00 290 0.45 0. 46 -1.00 satisfied
24 116 BC03510009 7.4 0.00 289 0.00 0. 46 -1.00 satisfied
25 787 BC03510026 7.4 0.00 286 -1.35 0.47 0. 00 satisfied
26 589 BC03510022 7.4 0.00 291 0.90 0.47 0.00 satisified
27 762 BC03510006 7.4 0.00 289 0.00 0.47 0.00 satisified
28 325 BC03510002 7.4 0.00 289 0.00 0. 46 -1.00 satisified
29 146 BC03510011 7.4 0.00 291 0.90 0.47 0.00 satisified
30 546 BC03510024 7.4 0.00 290 0.45 0.45 -2.00 satisified
31 388 BC03510010 7.4 0.00 288 -0.45 0.47 0.00 satisified
32 841 BC03510020 7.4 0.00 290 0.45 / / satisified

T+ D AL 5060 4 RIT A0S WL % SRR L S AT 48, R 2 il QC 9B % T RS AATEIAAT IR H
Note; ') The laboratory of the lot release institution did not participate the aluminum content testing in this proficiency testing as the authorized vaccine lot release variety does

not include it; Enterprise QC laboratories can only participate in certification and accreditation projects.
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