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Determination of calcium content and uncertainty evaluation in
recombinant human coagulation factor VIl for injection by
atomic absorption spectroscopy
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Generic Drug Beijing Key Laboratory of Analysis and Evaluation on Chinese Medicine, Beijing 102206, China)

Abstract Objective: To establish a atomic absorption spectroscopy (AAS) method for detecting calcium content
in recombinant human coagulation factor VIl for injection, and evaluate its uncertainty. Methods: A calcium hollow
cathode lamp light source was used. Air acetylene flame atomizer. Detection wavelength 422.7 nm. 8.9% lanthanum
oxide solution was used as an ionization inhibitor. Conduct inspections on specificity, accuracy, precision,

quantification limit, linearity and range, stability, etc. in accordance with the validation guidelines for drug quality
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standard analysis methods in Part 9101 of the 2020 edition of the Chinese Pharmacopoeia. The established
method was applyed to detect the content of 6 batches of samples. Results: There was a good linear relationship
between calcium element and absorbance in the concentration range of 0.0-5.0 pg * mL™", with r=0.999 8.
The detection line was 0.071 6 pg * mL™'; The quantification limit was 0.216 9 pg * mL™". The recovery rate of the
spiked sample was 100.8% to 103. 2%. The repeatability RSD was 0.64%, and the solution was stable within 8
hours. The content determination results of 6 batches of samples all complied with the regulations. The uncertainty
assessment result was (117.12 + 4.82) pg - mL™', k=2. Conclusion: AAS method is established for the detection
of calcium content in recombinant human coagulation factor VII for injection.This method has the advantages of high
sensitivity, fast analysis speed, good repeatability, high accuracy, and cost savings. At the same time, the
uncertainty of this method is evaluated, which can provide quantitative evaluation indicators for the quality control
of this variety.

Keywords: recombinant human coagulation factor VII; atomic absorption spectroscopy; calcium element; uncertainty;
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Tab.1 Experimental results of sample recovery rate
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(concentration ) (No.) (content )/pg (added )/ug (absorption rate ) ( measured quantity )/ug  (rate of recovery ) /% ( average recovery rate ) /%
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L 1 5.86 3.00 0.022'5
2 5.86 3.00 0.022 6

3 5.86 3.00 0.0225

M 1 5.86 5.00 0.027 8
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3 5.86 5.00 0.027 8

H 1 5.86 7.00 0.0324
2 5.86 7.00 0.0329

3 5.86 7.00 0.0324

8.87 100.4 100.8
8.91 101.7
8.87 100.4
11.01 103.0 103.2
11.05 103.8
11.01 103.0
12.86 100.0 101.0
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Tab.2 Sample determination results
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