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Abstract: Objective To investigate the quality status and existing problems of dalteparin sodium injection in China, and study the
scientificity of the drug specifications and test methods, so as to provide reference for safety supervision. Methods The national
evaluation sampling test of dalteparin sodium injection was carried out. The manufacturers are Changzhou Qianhong Biochemical
Pharmaceutical Co., LTD., Hebei Changshan Biochemical Pharmaceutical Co., LTD., Nanjing Jianyou Biochemical Pharmaceutical
Co., LTD., and Pfizer Pharmaceutical Co., LTD. The samples were tested by legal standard methods and exploratory research
methods, and the test results were statistically analyzed. Several test methods were established and improved: determine molecular
weight and molecular weight distribution by national wide distribution molecular standard, determine the anti-factor Xa and anti-
factor Ila activity by automatic coagulation analyzer, anion exchange chromatography was used to check related substances and free
sulfate, bacterial endotoxin test, and fast detection model of Raman spectra. Results The pass rate of 40 batches of samples from
four manufacturers through legal inspections and exploratory research inspections was 100%, and the product quality was good. The

main problems in the drug specifications were: The molecular weight determination methods in current specifications were not
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reasonable, the molecular weight standards used was the obsolete European Pharmacopoeia Reference Substance or reference
standard of enoxaparin sodium in the United States Pharmacopoeia, the experimental operation was complex and the calculation
error was large. There was no control over the degradation impurity-free sulfate. The main problems in product quality were:
Compared with the original product, the weight average molecular weight of domestic products and the fractions with weight
average molecular weight greater than 8 000 were well controlled, the fractions with weight average molecular weight less than 3 000
account for 11.0%—13.0%, and the original product account for 9.0%—10.0%. The limit of this project is "no more than 13.0%".
The activity of anti-factor Xa was well controlled by domestic products. The activity of anti-factor Ila of some domestic products
was high, so the ratio of anti-factor Xa and anti-factor Ila was low. Free sulfate was a degradation impurity. Although it was not
specified in the current specifications, the test results of all products were low, less than 0.02%, meeting the requirements. Dermatan
sulfate was not detected in the original products, and it was detected in all domestic products, but it was less than 2.0%, meeting the
requirements. Conclusion After the domestic low molecular weight heparin has been approved according to the production process,
the product quality has been greatly improved. However, due to the early approval of the current specifications, the quality control
items and methods are relatively backward. A unified national specification should be established as soon as possible to further
improve the quality control level and quality of low molecular weight heparin products in China.
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Fig.1 Structural formula of dalteparin sodium
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Fig. 2 pH value box plot of Dalteparin Injection
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Fig. 6 Box plot of molecular weight and molecular weight distribution of Dalteparin Injection in four manufacturers
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Fig. 10 Box plot of dermatan sulfate in Dalteparin Injection
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